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Schedule B

VOLUME A
INCORPORATED APPROVED CHANGES
Approved Changes
introduction

Pursuant to the writien agreement (the “Approved Changes Agreement”) dated March 29, 2005
between RAVCO and the Concessionaire on “Approved Changes” (as defined in that written

agreement) RAVCO has exercised its discretion and given naotice o the Concessionaire to
implement four of the Approved Changes as follows

(a) Appraved Change 1 - 2nd Avenue Stalion;

ib) Approved Change 6 - Bicycle Bridge

(c) Approved Change 7 - Relocation of King Edward Station

(d) approved Change 8 - Relecation of Richmond Terminus Station

Accordingly the Approved Changes Agreement is modified by deleting the above four Changes,
and these Changes are hereby incorporated into this Agreement on the terms and conditions
described below:

1. 2"? AVENUE STATION
1.1 Scope of Work

Design and Construction of a new underground Station al 2™ Avenue in Vancouver and
incorporated as part of the System in general conformance with the conceptual design included
in the SNC/Lavalin-Serco BAFO Submission, as indicated on the following drawings. copies of
which are included in Schedule 6 Appendix B-1:

Drawing No. b _Description— e
E-Eﬁ?ﬂ4 VARI-440DK — A136, Revision 1 2nd Ave Station - Site and Conlext Plan
8657T04-VARI-44DK = A137, Revision 1 2™ Ave Station — Grade/Concourse/Platform
Plans

The scope includes all changes to the Design, including any and all revisions to E&M Systems
and the Train Control Systems, and all Construction required, to accommodate 2™ Avenue
Station as an integrated part of the System. The scope also includes remedialing the
Hazardous Subslances contained in the West 6th Avenue and Cambie Street Contamination
solely if and to the extent that the activities undertaken by the Concessionaire for the
Construction of the 2nd Avenue Station dislurb or affect the Hazardous Substances contained in
the Wesl 6th Avenue and Cambie Street Contamination and as a result, such Hazardous
Substances are or will need lo be, as a matter of applicable Law, investigaled, handled, treated,
remediated or disposed of. For greater certainty, the Concessionaire will not be responsible for
Hazardous Substances that are within the porlions of Wesl Bth Avenue and Cambie Streel

1326031 02 Incorporated Approved Changes
Execulion Copy
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2 Schedule §

Contamination that are nol so disturbed or affected by Concessionaire's activities relating to the
Caonstruction of the 2nd Avenue Station. The scope further includes all required site servicing,
including relocation as required of Public Utilities and (at RAVCO's cost) Regulated and Other

Utilities,

1.2  Assessment of the Change

The Concessionaire will be compensaled for the change in accordance with Section 21 of the
Concession Agreement (Relevant Events) based on the input costs data shown in Seclion 1.3

1.3 Cost Impact of Change

(aj

(o}

Design and Canstructmr.&rl {\.E ')

The cosl of this Approved Change will be a lump sum increase 1o the Design and
Construction Price of (nominal dollars) 1o be paid as sel oul below
under a “Price Adjustment” Cos! Centre pursuant to Section 4 3 of Appendix | to
Schedule 11 of the Concession Agreement.

Month | Payment

Seplamber 1, 2005
July 1, 2006

January 1, 2007 =\ (1)@)
July 1, 2007

January 1, 2008

Operalions and Maintenance

An increase in the O&M Cost o

E— |
1.4 Variations to Concession Agreement: MeLi(e )

(a)

(b)

1326031.02

The Design for 2™ Avenue Station will satisfy the requirements of Section 8.3 of
Schedule 2 of Ihe Concession Agreement, and in particular will be capable of
salisfying the Operation and Maintenance Requirements and Specifications
(amended as described below) |

The Concessionaire has prepared the following, which RAVCO has reviewed:

(1) amendments lo Schedule 4 and Schedule 6 of the Concession
Agreemenl to add lo the travel times from Terminal Station to Terminal
Station to allow for Vehicle stop and dwell at 2™ Avenue Station;

(2} amendments to Appendix A and B (Service Plans) to Schedule 4 and

Schedule 6 of the Concession Agreement to reflect the above revised
travel imes,

(3) amendments to Appendix A (Service Plan) of Schedule 4 and Schedule 6
lo the Concession Agreement lo adjust service Headways in the Peak

Incorporated Approved Changes
Execulion Copy 6 2 T



3 Schedule §

Periods and Mid-Day period and amend other entries to reflect this
revised Headway so as lo avoid the requirement for an additional Train,

(c) RAVCO has made the following amendments:

(1) amendment lo the Base Level Demand forecast in Figure 2.4 2 of
Schedule 3 1o the Concession Agreement to reflect addition of 2™ Avenue
Station; and

(2) amend the Baseline Ridership Forecast altached as Appendix 3 in
Schedule 3 to the Concession Agreement

1326031.02 incorporated Approved Changes
Execution Copy
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4 Schedule G

6. CHANGE NO. 6 - BICYCLE BRIDGE
6.1 Scope of Work
The Design and Construction of bicycle bridge across North Arm of Fraser River in location of

Guideway Bridge, as indicated generally on the following drawings, copies of which are included
in Schedule 6 Appendix B-1:

Drawing No. t Description -
865704-VARI-42DK-1646, Revision 1 Morth Arm Fraser River -Pedestrian/Cyclist
Crossing - Preliminary General Arrangement
865704-VARI-42DK-1647. Revision 0 Morth Arm Fraser River -Padestrian/Cyclist
Crossing — Preliminary Cross Section

This Approved Change includes lighting for the bridge as reasonably necessary for the safety of
persons using the new bridge, and also includes connections to the adjacent public
thoroughfares. This Approved Change does not include Operation or Maintenance, which will
be performed by others,

6.2  Assessment of the Change

The Concessionaire will be compensated for the change in accordance with Section 21 of the
Concession Agreemen! (Relevant Evenls) based on the input costs data shown in Seclion 5.3

6.3 Cost Impact of Change

{a)  Design and Construction: st (_\3@-3

The cost of this Approved Changes will be a lump sum increase to the Design
and Construction Price of {nominal dollars) 1o be paid generally over
the time of performing this 'Work and included in a *Price Adjusiment” Coslt
Centre pursuant to Section 4.3 of Appendix | to Schedule 11 of the Concession
Agreement as follows

= Month | Payment
3 {
November 1, 2005
April 1, 2006
November 1, 2006 S.¥T (D@T)
April 1, 2007

(b) Operations and Maintenance

GVTA will assume all responsibility for any required Operations, Maintenance
and Repair of the bicycle bridge including lighting installed as reasonably

1326031.02 Incorporated Approved Changes
Execution Copy
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5 Schedule §

necessary for the safety of persons using the new bridge and so there will be no
impact on the O&M Cosls.

1326031 02 Incorporated Approved Changes
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T CHANGE NO. 7 - RELOCATION OF KING EDWARD STATION

7.1 Scope of Work

Relocation of the King Edward Station to the location shown on the following drawings, copies
of which are included in Schedule 6 Appendix B-1

Drawing No. i Description
865704-VARI-44DK-A151, Revision King Edward - Site and Conlex! Plan
865704-VARI-44DK-A152. Revision King Edward - Grade Level Plan
B65T704-VARI-44DK-A153 Revision King Edward - Concourse And Outbound Plan
B365704-VARI-44DK-A154, Revision King Edward - Cutbound Platform Plan
865704-VARI-44DK-A155, Rewvision King Edward - Cross Section
BESTO4-VARI-44DK-A156, Revision King Edward - Longitudinal Section

A I

7.2 Assessment of the Change

The Concessionaire will be compensated for the change in accordance with Section 21 of the
Concession Agreement (Relevani Events) based on the inpul costs data shown in Section 7 3

73 Cost Impact of Change

(a) Design and Construction;

The cost of this Approved Change will be a lump sum addition to the Design and

51‘1(_{!#—) Construction Price of (nominal dollars in accordance with the
schedule included in the Concessionaire's BAFO Submission, evenly distributed)
payable generally over the time of performing this Work and included as
payments owing under the “Price Adjustiment” Cost Centre as sel out in Section
4.3 of Appendix | to Schedule 11 of the Concession Agreement

(b) Operations and Maintenance

There will be no impact on the O&M Costs as a result of this Approved Change

132603102 Incorparated Approved Changes

Execution Copy
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B. CHANGE NO. 8 - RELOCATION OF RICHMOMND TERMINUS STATION
8.1 Scope of Work

Relocation of the Richmond Terminus Station and Guideway lo the location shown on the
following drawings, copies of which are included in Schedule § Appendix B-1:

Drawing No. l Description
BE5T04-VARI-41DK-1101, Revision 0 " Richmend - Plan and Profile
865704-VARI-44DK-A231,. Revision 0 Richmond Centre Station-Sile & Conlext Plan
B65704-VARI-44DK-A232. Revision 0 Richmond Centre Station-Grade Level Plan
865704-VARI-44DK-AZ233. Revisian 0 Richmaond Centre Station-Platform Plan
B865704-VARI-44DK-A234. Revision 0 Richmond Centre Station-Cross Section Plan

8.2 Cost Impact of Change
{a) Design and Construction

There will be no change 1o tre Design and Construction Price as a result of this
Approved Change

(b} Operations and Maintenance:

There will be no impact on the O&M Cost as a result of this Approved Change

1326031.02 Incorporaled Approved Changes

Execulion Copy

626



Canada Line Base Case H';-‘

#E 8 - DESIGN, CONSTRUCTION AND ENVIRONMENTAL APPROVALS

1.0 PROPOSED SYSTEM DESIGN

1.1 TECHNOLOGY

Uhe RAV Project Request tor Peoposals allows alignmen: opaons toe proponents 1o propose either
argrade o elevated solusins in Richmond and argmde or “in-mench™ salunans theaugh south
Vancouver. The remander of the alizmment i3 stpulaied;

* Vancouver undespzound noed of H0th Avenue and elevared sourth of 63ed Avenue
o Richmond: clevated noh of Sea [iland War

*  Aarpor Connector elevaned

selecnon of at-grade abenment configumnons i the opuonal areas would likelr evduce capital cosrs
but would place construnrs on rechanlgy seleconn and service plans, Selecuon of devared ac
snaderground configuranions in the opuonal ateas would sffer 2 segrevated s stem ar a hugher capita)
cost. Selection of a segeegated alignment would also broaden the range of suble rechuologtes.

The sNC-Lavalin, Serco team has taken the view thae, opersnonally, the Canada Lice 15 45 an averlay
ot a4 Richkmond/Vancouver service and an Mirport Vancourer service, with common aweriap from
Brdaeport snpon porth, With  chis view, \irporty Vancouver serviee headwars oveday on
fuchmond,Vancouver  service headwars  through  the  Badgeporr-to-\Watertzone segrment.
Consequenty, hmdv,-nln_-:; north of Hndgcpatt stanon would be considerably less than headw s n
ether the Richmond or Aupor sections. Such an operanonal ammangemenr suggests thar ar-grade
operation 1s feasible in Richmond but that a segregused svstem will likely be needed within
Vancouver m accommodate shorter headways and lasger ok volumes

Cur ream has developed an alternawe {Alternate 3) comprsed of ar-grade alignment 1w Richmend,
combined with a gmde-separated alignment i Vancouver, for companson with fully geade-
separated alignment. From our financal analvsiz, we eoncluded thar a fully grade-<eparated alignment
was the.most advantazeous tor the following reasons:

* The ner presemt value of the differennal ndership revenue credic was gresrer than the
darferential capiral cost

* A fully grade-separared svstem allowed svstem wade Automuade Teain Operation (ATUY

* A O allowed us w provide higher ssseem capaan v the use of smaller rrin consist< ar more
tl'rquen! nterval:

* Smaller train conststs allowed tor reduced stanion coes through the use of sharer platfoans.

* shorrer headwars or moree frequent service boosred adership.

AT reduced overall uperanons and mainrenance labour cosc

Based on this analisis we selected a fully grade-separated alignment using a metm-pe vehicle with
ATO semang the Richmand and Mrport segments each on average Omin J0ser headwass
swerlipping o provide average 3min 10sec service from Bridgeport station north. The following

summeas our proposed configueton.

e R R TR ST
)

5€rco SNC - LAVALIN

B-1
[REVISED FOR CONCESSION AGREEMENT]
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Canada Line

~T1EE

Svstem Operation
Frunad deer

eilem Capacit

| eman coprpol

Marform length

Vehicle Dimensions

'~ DESIGN, CONSTRUCTION AND ENVIRONMENT;

Base Case

# vehicles Oregulas senvice plus 4 spares

[nitial6,322 pphpd between Bridgeport Scation and Waterfront
Station; 3,166 pphpd berween Bridgeport Stwton and
Richmond Centre and between Bridgeport Station and YVR 4.

Ultimate 15,000 pphpd berween Bridgeport Station and
Waterfront Station; 7,500 pphpd berween Bridgeport Station
and Richmond Centre and between Bridgeport Station and
YVR 4

Aetomaoc Teun Conteol

Ml merees 4000 metres firushed dunng che Cmesaning Denod

Exacr velucle demensions will be determuned dunng the desuled vehicle design and procurement
stage atrer BALO). For the purpuses of phinmng and designing the proposed rstem for BAFO the
Sunensmons shown below were used. Based on bids recenved foom veluele munuticrurers for BAFO,
while al' o the 11n-[h):~'ﬂj vehicles do not exactly march the followine dimensions, a pange Of

wincles feoan vanous supplees can soll be accommedased wathun oue desigm parameters (o unnel
a7e and smnon plarfnem length,

Length 'ower couplers)
Width over theeshalds
Herrhr (TOR oo ot
Heieht (rl to floor!

Des per side

Dhweway sadeh clear open,

Jreerwny hewhr

Train Furmation

- FAIN GO

Performance
“lax wperanonal speed
Max accelesnon sine

Ak cite

|5 metres = -
31 mecres +
3.0 metres 4

14} metee +
Ford

L3 meres =/

1.9 memes +

I vetucles ‘A B in csemu-permuanent pars. aad the capabiin w
msert a 3ed 707 car o accommodare furaee eudesshup

8 km'h
1.1 metzes; :-

LI metres/ -

D)
Serco SN LAVATIN

B-2
RENVTAEL FOR CONCERSION AGREEMENT)
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Canada Linea Base Case ;
IS — DESIGN, CONSTRUCTION AND EHHROHHEHTAL mmmr.s

Capaciny (per vehicle)

The Goal vehicle lavour, mecluding seared and snoding capacirs, wall be deiermined in consultadon
with vehicle manufactueers, Flowever, based on vehicls bids recerved b BAFO, we can stare thar
the mimamum winl vehicle cpacior will be 167, mased on a <ninding densier of 4 pass/m? and
MERLMIEm feanng capacioy of 37

Fare Collection and Compliance

Pront of parment with provision o mseall fare gates az all <rgons

Electrical Svstem
Valrage T30 Valts - DO
Power Collection Thizd zul

e proposed rm:imc.l»:»gl-:- solucon provides opomum flesabdiny to wur team and w RAVCO. [o
particulas, we note the fllowing

* The vehucle and ancillary swstems mav be procured from a wide mnge of sepoliers.

* A uide rnge of aperanonal scalabiliny 1+ avadable theough reducrtion of headways, plus
CTEAses I EOain COMEtt steg,

1.2 ALIGNMENT

Our hase proposal emplors a fully grade-separated or seprepated lignment consistent with the
rechnology selecton. Plan and peofile deawings are pres:.-nn:d in Drawings 36370--CONF4DE-
Hul e 1129 and general armngement cross sectons in Dirawings 363TIM-CONF-4DK-1201 to
1217 included in Appendix B-1. The main fearures of the alignment ace as fllows:

» Elevared in Richmond, genemlls in accordance wath the vermcal alignmenr of the ceference
glevared opton bur with Richmond Centre Stacon celocared just south of Raba Rrad,
Haormeontally aligned un the enst side of Number 3 Rooad berween Richmond Cenre smgion
and Cambie Road moving to the centre of Number 3 Road tm Bodgeporr Road From
Brdgeport Road north, the alignmens 15 genenally consistent with the reference hoczonral and

veroeal alignment

* Elevated from the Mirport to Brdgepor sadon. The horizoatal ind verucal alignment is
genenally consistent with the reference alisnment.

* Grade separated interchange west of Brdgeport station ar the intersection of the Airport and
Richmond lines.

*  [levared mmps down from wo-pomt side track access on the mankine inta the Operannns
amd Muntenance Cenree (OMC) locared berween River Rood and Van Horne War
Richmiond.

R R R R T
)

Serco SNC-T WALIY

B-3
REVISED FOR CONCESSION AGREEMENT]
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C;a_rqada Lins Base Case
= DESIGN, CONSTRUCTION AND ENVIR

* Elevated over the Feaser River Noeth Arm to approximarely 63r¢ Avenue in Vancouver The
ronzoned and vecucal alignment is genecalls consistent with the reference alignment

» Undergraund in a “stacked” arcangement feom 63cd Avenue o apprisimarely 37th Avenue.
[he hooronal ahanment theough dus area has been shifted case compared o the reference
aliznment, oo align under the northbound lines of Camine Streer. The verncal shgnment vanes
trom the referency aliznment and has been o mtbrnred o keep the ruennel as close o the
surtice ae possible

* Londergronnd in a swle-by-side armngemenr from 37th Avenuse cound Linle Mounoam o
Mith Avenue

* Underground in a stacked asmangemene from 30th Avenue 1o 12th benue.

*  Loderground i a side-by-side arangemenr feom 12th Avenize 1o 2nd Avenge,

¢ LUnderground in sepamred bored circular minnels feom 2nd Avenue v a lecanon berween
Creorgia and Dunsmviir Soeers underneath Granenlle Secect,

¢ Lnderground in a cut and cover runnel from mudwar berween Georgia and Dunsmuic Streers
tr Warerfront Stanoa generally following the alignmenc

*  lhe hoozontl alignment 15 genenally consistent wath the seference alignment. The verncal
alignment j= higher thun the reference alignment and has been contigured o keep the runnels
as close w the surface 12 passible.

The prioposed alwament 15 conpliant and substinmally the same as the reference alignment, There
are, however, three areas of eetinement that warrant further discussion:

v The proposed henzontl algnmen: alimg Number 3 Road in Richmond,
v The UM locauon
* The honzonnl and rermeal alignment trom 63¢d Avenue to W aterfront Stasion.

1.2.1  Richmond Number 3 Road Horizontal Alignment

The reference alignmenr is w appeoximarely the cenwe of Number 3 Road Our ream vuaally
developed a simular alignmens for both an ac-geade and elevared soluton. During a review of these
alignmenrs, the following tearures thae ecfate primartly ro the elevated soluton weee noted:

o e was ditficult o develup a stmughr abignment and mann funedonality of Number 3 Road
because the centreline of the road vaned considerably over its length.

» Sudon loading was difficult [rigally the staton concourses were located in the middle of
Number 3 Road with grude access ar interseenons. By using cenrre-loading placforms, verrical
crculagon elements enuld be maintuned viachin the existng median, While this peovided 2
'l-'i:i-bl.f. rechrucal 50!1|:j.un (14 |'11|.l.! a much l;q; rh;‘“; d{sinﬁ}h-_r aACCEss C‘Jﬂﬁgﬂﬂﬂuﬁ.

* Guideway coses and viseal impace weee high due o the need 1o bifurcate the guidewnys at each
stanon. The vaning centre of Number 3 Road further exacerhated visual impacts by causing
consuderable horzanmal gudeway curvarure on 3 substandally sraaighe readway.

* Permanenc traffic and access impaces were high, in thar lefi-rum bavs ar inrersecdon and ac
business access punts were ditfficule to accommodate wathout developing major and intrusive

QIR - oy e s e
)

serco SNC-LAVALLN

B4
[REM ISELY FOR CONUCESS[ON .\GRLL."-I.I:'.Z\'I]
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Canada Line Base Case s S
t8 — DESIGN, CONSTRUCTTION AND ENVIRONMEN APPROVAES

EL

structural systems. These contlicss not only created stomge and sishe line problems bur also
caused longer guideway spans. leading 1o the zequirement for more ‘spectal strucnees.

o Copsmructdon sccess would be diffeuls and comstmuction mpacts ,mgh secause wark would
have o be carned out in the middle of the existing eoadway

Based on the review. the ream consdersd alimments thar located the gudesns o one gide of
Number 3 Road and found thar many of the problems nated above could be suberantially micgated,
i ot ehrminared. The final selected amingement prowides the following henefit:

¢  lhe horzonal and verncal abgnments are much smocther and strmighirer

s M octamons have side pladorm configumoons wich a cencril at-grade concourse aecessible
trom the side of Mumoer 3 Road. Side-load phatforms could not be sceommdated within the
metian o centre lanes of Number 3 Read becanse of the lasge our-to-sur dimensiin berseen
verbicns cieculagon elements

*  The guidewny has no bitureations, reducing eost and s1seal impact
* Elbmumnng conflicts wirh left aum bavs suduces eraftic impact and guideway coses

s With all conseruerion locared on the wde of the eoad, aocess 15 much sasiee nd Impacts are
reduced. Marenver, the work is more sunply suged br eelocaring ualines and Number 3 Road
tirst 0 cresize 9 work site, then underraking construcnon off o the side.

Vithough unlin: celocanion eoses are higher, locaung rhe alignment Along che sude of Numbes 3 Road
i# the maost benetionl soluton,

1.2.2 OMC Location

The QMO 18 located i the Badgeport asen of Richmonod. [r 15 siuaced berween Rever Read and Van
Hlomme Wiy The extsung CF Rl track that muns thoough this area will be celocated by RAVCO or
iF expense i order (o provide sufficient site area to accommodare the vasd and the operagons dml
mastenancs buldings and fclines

1.2,.3  Alignment 63rd Avenue to Waterfront Station

The reference abgnment wdicated an option for ather trench or argrade aignmentz from
632d Avenue to approsumately 46th Avenue, shullow cucand-cover munnel feom 46th Avenue to
ippeoximarely 37th Avenue and deep-bored unnel from 37th Avenue to 2nd Avenue. Horzoneally,
the alignmenr was centred approimarely on Cambie Streer.

[he rechnical ream evaluared both teach and undersround configurtions for the secuon from
6ed Avenue 1o approximately 46th Avenue The reeach had 1 lange surface impact and cagsed
sgnisicant loss of geeen space, along with liege sumbers of wilin relocarions. An underground
comfigumaon conld allow the guideway to be beneath the roadwar, avouding boch the loss of green
space and much of the utilin celucation. Both 1 side-by-side and stacked guideway arrangement were
evaluated, wirh the stacked armangement being prefeered pamaaly due 1 s redisced inotpnar.
Overall, vur technical team recommended e use of a smeked pudeway in thus secgon for the
Eolloswing eenson::

s N smcked undergeound cuniigumton allowed the horeontal alignmens w shaft ra beneath the
nacthbound lanes of Cambie Seeeer.

%)

serco SNC LWL

B-5
[REVISED FOR CONCESSION AGREEMENT)
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An alignment beneath the northbound lines of Cambae allowed the Cambie Bodevacd o
cemain untouched.

¢ lhe uality relucanon: were eeduced,

»  The constructhon sie wis easily segregared foun rhe reatfie on Cambie. This avoided
sigmuficant tmpaces and the ditfinln of haring rhe conseruccion site 1 the muddle of dhe mad,

w The stacked undergeound armngement costs approxamarel che same amount 15 1 geade-
separated tranch areanpement beemuse thees are reduced coses foe unlin edlocannns, reduced
consrrucnon disespaon and less green space cecunsimuignon,

O proposed alignment 1n the 46y Avenue m approsimately 3Tth Avenue secuon s subsundally as
shown nn the reference abumment excepr we have munrined 1 sracked armngemen: foe much the
same reasans 15 noted above

Our team has developed an alignment trom 37th Avenue v 2008 Avenue tha deveves Gom che
reference alignment. [o the opimion of our rechnical wam, rusing e alignmenr in dhis seeton was
encteal 1o the viahilice of the peyect because 1o will ceduies eosrs and increase revenuss, Speaticalln

o Lt would ceduce the amount of deepbored munnelling, thereby reducing asuciared Asks and

CriTE,

s [ would allow eur-1nd-cover constmucton, which = wel’ undersrood 1o the Incnl marker. wich
ample qualified conumctors able o compere foe tre wodk,

* Ir would reduce smanon deprhs, therehy seducing oostsamd meeeasing edeeshup revenues by
roducing access nmes.

Based on aue rechnical evaluanoe and ndership modelling by Flaleeeaw TSI we aoere able o contiem
sur beliet that this appreoach would reduce costs and wcrsize revenues, Our algnment 3 thecebore as
lose ag possible to the sucface through ths secuon.

[a the Larde Mounoun area, we have chosen o tollow the noethbound lanes of Cambie Boulevasd in
3 side-by-side configuration o accommodate the crossover and futuee sraton ar 33od Avenue, atrer
which the configuranon colls back inro the stacked ennfiguranon o follow the nurthbound lanes
doan to 1 2th Avenue.

1 12ch Avenue the configuration eolls back o sude by side 1n order 1 pass over the funure planned
extension of the Millenmum Line and the exisnng mnm::prr.rr i 3tb Avenue We propose tw brdge
over the Sth Avenue II!I.'L!‘I:LPE':F in arder o minimize corstoienon amd other umpacts’ o0 the
muecceptor and on the tansr svstem sell The separanon berween the macks then wadens ready
enter the bored cunaels thar sian ar Commodore Road.

[he sored cannels follow the eeference alignment downrown. wiking @ gzheer homzonnl Qurve feom
Duvie Sereet o Crranville Steeet. in order to munuruze the wmpacts oo the buldings. Once the
aignment 1 under Granville Srreer, the bored tunnels contmue to nocth of Geormn Seeeer where the
aut-and-cover manels resume and conunue o \Watetront Stanon.

1.3 TRACK PLAN

A mack plan i shown n Dewing 8657H-CONFA3DE-1TL in \ppcndix B-|. This eack plan
shows spectal I!"I.Iﬂ\-“'ﬂd\ clemenrs and indicates where the mainline ts in an elevated single guidevay,
)

5erco SNC-LAWALIN

B-g
REVISED FOR CONCESSION AGREEMENT]
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Canada Line SRRt
& DESIGN, CONSTRUCTION AND ENVIRONMENTAL APPROVALS.

clevared duad guideway pre<ast segmennal, elevared dual guidevsy bridee serucure. eueand-cover
stacked  underground,  curand-cover. side-br-side  underground.,  ~ur- wik-cover,  cast-an-place
umlergzound or bored-ninnel undesground configueanon.

1.4 TRAIN SIMULATIONS

1.4.1 Train Simulation Methodology

BAILEIM Version T was wed to smolue mil cavel nmes fae fhe Catcadn Line BATLSTAL s 3
leading, proven team sunulangon package used bw mam In:-:u‘.mg reansit and fAnsport spemors,
mcludiag €, LPR, TTC, WMATA and KCRC. [t is a comprehensive simulation package chat
illows che user 0 specifi vertical and hoczontal alignmenrs. staen locations, smdon dwells, s
seatstunce ooefticients and vehicle chamcrerstes. The simulirion safraase sure mcludes o tenin
pertvrmance caleulator CTPC, aecvnck simularor and loagd B analysis,

All seanon dwells are grearer than the minmmum 10 seconds requised in Sohedule | sscton 14

Mehough vehicle manufacnirers contiem that accelerrion. deceleration razes of L3 mss2 along with
a maximum speed of 90 km/h are achievable with therr cohucles, & was deemed appeupriate foc
scheduling and Heer siving purpases 1o underrake tain smulatons with dighily lower pecfoemance
chamcrensacs. [o dus case, accelemgon, deceleration mates of 11 m's® wnd 14 mssimum speed of
M) kb weee assumed. Using lower perfoomance charctedsties builds »obustmess inro the schedule
and rests the sensiuviny of vehicle performance on eavel dmes and tleer size. It is ETIPOTLA 00 nie
thar the eesults show chae lower vehicle performance charactenstes alone do not lead 1o increased
leet requiternents. FHowever. changes to the alignment, prmaaly around Listle Mountun, and sanoe
locaans have lengthened the Warerfronr to Richmond tmip fime enough to add one mamn 1o the fleer.
as discussed wn subsecann L3,
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Canada Line Base Case B =
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Table L.1; Train Performance Calculator Parameters

TPC PARAMETERS VALUE | UNITS
Mrack maxzmum speed: Oy
ol speed lumics: Olbes
[ aleulated eurve speed limmes Cibery
Velncwy smonrung None
leck himuiming L dmfsfsds
fratwn stoppwg: Yex
brstem masimum spesd: Silkm/h
Make-up wne L1 ipercent
Beatuon dwell dime; ' keconds
A verge passenger weight 68 fke
Lvocelerarion rmte: L1 fm s
Deceleranon rate L1/ sd's
|I’;L-=cn:;-:r:r peercar {7
iP.‘l.t-'m-_-,'u:: lovad: i

1.4.2 Train Simulation Results

On the following page, Table 1.2 summarizes the end-to-end mavel time cesults and average speeds
fue each amulagon run, with and withour Westmunster Stanon. lables 1.3 theough L6 peesent mavel
orres berween each stanom. These wbles wncude the simuliton coesults for the Waterfrnor 1
Richmond Centee abgamenr withour Westmunster Stanon. [t s importaat o note that the stanon-ro-
station rmvel omes are meant for use 0 planaing and designing the svstem and for serting operanng
schedules, However, as with any model ourputs, they mas soc macch the exacr wip ames berween
srarions during operapons. This 15 important because although the simulagon results show dhar the
end-roeend mp ume requurement of 30 munutes berween W arertront and Richmond, and 26 cunurtes
berween Warerfrons and the Mepore can be mer exact stton-to-stnen top omes will not be
krwran unl the svszem = operinonal,

Mi-cevomd dwells were asaumed at all stnogs exeept Broadway and Bedgepor Stunons, which have 5.

wernd dwells,
D))

Serco SNC-LAVALLN

B-3
[REVISED FOR CONCESSION AWGREEMENT)



Table L2: Travel Time und Average Speed Summary

(NB)

TRAVEL AVERAGE | !
TIME (min) | S'EED |
(ke/k)
Sumularnon Sunulawoe | ,
Resulc Resulr | i
Waterfront o i as e - T
Richmond (3B} sl o [
"Richmond to | 330 14
Waterfront (NB) [ T - (
Waterfront to Airport e s o
x T +.3
(SB) } |
Airport to Waterfront 405 : ' [
2442 ' E

Uhe detauled sumulanon eesude tables Tables 1.3 thoough L6 provide the fallowing mformanon:
*  Interval ume
*  [Elapsed nme
 Distance ravelled
* Mbhnimum speed

%)
B-9
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Table 1.3: Train Simulation Results = Waterfront to Richmond Centre

' e | |
gvent INTERVAL | ELAPSED  DISTANCE |

STATIONID TIME TIME .
State Min:Sec | Min:Sec Metres

M aneefeomt [Deprrmpes UKL L)
Reosl=on Ly ertvail 1140 [l 438
[Reabrann Deparrurs 0,30 140 | f
Davie i‘t.rri.w.l : .50 | 3] | 10154 I
Drvie i!_.'-'l-:p vemurs 0.5 3.2} f
2 Lyvenue Lierval i 1.33 433 Lidig
o Lbeatic Depasrure 1.3 123 ih |
Bheradias: Aol .k 333 431
Beoaduar Depactuce | 1,30 | 6.3 !
[reinnz b wroeal | agT | 830 | 1353 [
Fing Edwoacd Deparnire 135 i 563 o]
Ohikodze emval 3 1134 TR
Chkndge Departue 03 1168 0
Virh \renue (vl 2= 129 | m
HOtk Avenue Departuse .30 I 13.25 ; D
\gne Dhave vrowval el 1) | 15.45 1582
N Lstne Drave [Departure ) | 13.73 7
Badgeport Fedval ' 210 5 1785 1539
Brdgeport (Deprartuse .42 1327 il
L armbe  verrval =N 20,50 1343
-ambie Departure 083 35 0
L iderbades Lerival 130 2285 M3
LA lderhadge Departure | %83 2567 a
[Richmand Cenrre L erval | a3 3500 | W5
Run Total | 300 B

Nore: The [nzesval Time. Elapsed Time, Stanon Dwells and Distance berween stadons mas vary as
desaded design progresses and the Bnal locanon of each staton is deteemined. The Run Toral will
not excesd te manmum mun ames et our in the Pooject Essendal Elemenrs,

Tk

R R R T
)
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Canada Line - _ 3
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Table L4: Train Simulation Results = Richmond Centre to Warterfront

crationp | EVENT IEIDAraL | ELAFSED: | nysvanigR
State Min:Sec Min:See | Merres

[Richmond Centrs Degarture 1] i i i
Lidderlandze Fhencal ! 135 33 . Wits |
E_Ee;‘h?i;*f T}t'::f.tml.:": 1. 08y l EETY L o]
N amibie el 133 Jio | 3 }
Cambie B Ecp.zrm:: | JELE |- Az | _H—;
Bodaepars L emval b b | h.54 1343 |
'B_m!gq:r;*" = Frp:ﬁ:.:: | 42 : - T3 0 N
I Laene Do  Arrreal <Fi ' 94" B
Manae Dove 'Dep-.mu:; 020 .67 BT,
Hath Avenue Penval 7o : 133 1373 |
MOth \venue Depasture [y al]] 1203 i ]
Crkndge Femval ' 1.33 133" 400 !
Oakzdge [Depactuzz | 123 1342 n
Ring Ednand Aol 183 : 146.45 | {242
Lng Eduaed Deparmure 30 [ 14.73 i 0

cesadhasas pPhemal | 1.85 1863 1345
[Beoadwy Depacrure | (.30 13.95 i
ok Avenue Lhemval 1.0 19.03 T
o Avente {Deparnies 50 20.25 0
[D-.'sic el 1.33 1 2155 HITRLE

avie [Deparmure 1130 ] 11838 [N
[Robson Arnval . 1.53 2347 1635
[Robsan Departure | 030 2377 0
I"I aterfrone E?".:m il L5 2502 fiia
[Run Toral : B2 | 14304

Note: The lowenval Time, Elapsed Time, Staunn Drwells and Distance beraeen stations mas vass as
cetatled destgn progresses and the fnal locanon of each saaden & determined The Bun Vol wll
nor excedd the mazimum cun tmes set out in the Project Essennal Flements

Round Trip Time - Waterfront 1o Richmond Centre

[he round top nme netween Warerfront and Richmond Cenere smmons is calenlared br adding the
ane-wir travel dmes and rerminal dwells, These caleulatinns are shown belows

Woarerteone v Rachmond Centre RELLY
Richmond Ceners o Warertoonr 2503

e R N A AT
)
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Lermuoal Dracells { 3.5+3 4 [
Round Trip Time 56.92

*)
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Canada Line Base Case P
'_: ) {DESIGN, CONSTRUCTION AND EN WRGHHEH'ML APPRD'IMLS

Table 1.53: Train Simulation Results = Waterfront to YVR 4

: INTERVAL | ELAPSED :
STATIONID AL, TIME | TIME DISTANCE
 Stage MinSec | \[m.&u. 1 Metres

W ateztronr Depunuze g T |

albwan Aroieal 11" I A38 |
Rabson S D-_-pql.mur_ j'_ 0,367 B ..1__:‘,__ i -_'_'_-i
(Chavae Liuzmral | 1 34 A= . 1154
Dusie Depasare .30 327 T !
e R P el . | 1.33 T iy I
e Avenue Dhepagmuee I n.34 | LW I i
ool Srmval 10 5.0 431
Em;jdw.r_.' iDepasrure LS 6,30 i
i[\-l'::.__l Edocand Lerval b2 e 13043
Fing Edwird Deparnute .53 370 T
Crikndes drmval 33 11,43 LE
Chidadare Diparuze | .30 1175 0
R Avpemie Lirrreal i |2 1500 B
M= Nverue Depamire | 12,300 1332
P lnne Dierve Aeaval | 1M 15352 1342 {
\anne Davs iI‘_lupJ.rru.rr: 11,31 1382 i)
Bodgepors LArmwal 210 17.92 i 1339
Bodgeparr [reparnies 42 1334 ]
VRI s T 1573
VR Depurmuze | N33 74 i
VR 2 el [ 15T 230 991
I'ITR 2 D-::p.tmx-:r [ 33 MG i !
AVE 3 Asaval 1.3 i 2389 i |
MR 3 [Depurrure .33 e U
NVR ¢ [\enval L= 2539 T
[Run Total | i 33 | 13098

Note: The Inremval Time, Flapsed Time, Saton raells and [Distance berween statons Ay VRry o
detiiled destn progresses and the final Iocadon of each staton s decermined. The Run Toul vl
ot exceed 26 minuies

R R R R T
<)
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Table L6: Train Simulation Results = YVR 4 to Waterfront

INTERVAL = ELAPSED
starionm | BT | mME | TIME | DISTANCE]
Srate Min:Sec MinSec | Metres: |
TR 4 [Deparozee i | 0.0 i Y, |
VR 3 L erval . 1.5 | 150 T .
ARG Deparmrs | A3 | Lo} | ]
AR 2 [Aeereal : 11" i 281 H "6l
MRz Pepamn | 033 | 31y | 0
NVR L | kel { o f et | Wy |
AL pparnare 1133 | GH | fr i
Brdgepon fhrmval | 2R | 693 | 13043 !
ﬁﬂdgﬂpﬂﬂ r[)epum:-ré _[ _'-H_ —r ___;:T LT == _.l_ -__:-
N e Dinve jrmval [ N h.52 1447 :
M arise Deve {Dcp.:m.:g ] Ty E ] T
HOth Avenue hemnal 247 L83 1575
0tk \vemue  Departuee v | 128 | 0
i bk ndae emival 1.33 13.42 A
10 akdze Deparuze | 123 13.6 T
bl Edward Azl 133 16.50 1342
ung Edward Deparnere 1,300 1630 | i
[Broadwar Lienval 1.88 15.68 1503
[Broadway Departure (.30 1898 | i |
2% Avenue Lhemmval L 998 | 47
B Avenue [Pepamere 5 .28 ' 1
Dave urzival 135 2163 { 10z
Duave Deparnsre | 030 3 | 0
[F.obzon LAzl .38 2532 [ i35
tobann |D{:1.u:|:un.' T T~ ;e i i |
W arerfront Wzl AT 402 | &8 |
[Run Towl | 2492 | | 15,098

Noes The Iererval Time, Elipsed Time, Sesgon Drwells and Distance berween stanons may van as
deruled desygm progresses and the final locator of each smanon 15 Jetermined. The Run Toral wall
aot éxcecd 26 aunuges.

Round Trip Time = Waterfront to YVR 4

The round teip ome caloulawons beoween Warerfeonr Smeon and YVR 4 are shown belios;
Warertront to Y VR 4 5.3
YVR 4 o Waterfrone 24.92

) 640
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Canada Line Base Case

bt

U & DESIGN, CONSTRUCTION AND ENVIRONMENTAL APPROVALS
Letmunal Dravelf 22 333 i 293
Round Trip Time 56.04

1.4.3 Turnback Operations at Terminal Stations

The preveding secnon addressed opemnons of a single wun cavelling in 2 sngle direcnion. Thus
seetion deseribes enback opesadons at the three Lerminal stasons Waertoonr, Richmond Cenee
and YVR 4. Each sraton = deale sach sepazarely below. These descriptions aze based on naemal
operations durmz peak perwnds and theoughour the day Emersency and failire muinagement
apemnons are deadt with wepuratel i Valume C of this peoposal,

1.4.3.1 Waterfront Station

The design af Waterfront Stuton sddetsses severil pavacal ind opertonal consteunts imposed by
sureounding srnucnres and the proposed service. These comstrunes lod w0 4 design rhar
weommodates Richmond and Meporc-bound teuns and provides effaen: prsfenger conuetaun:
the skrTrun Line, When ndership volumes veach the ulomate capacier of 155400 pphpd in the peak
ink. run headwavs berween Watestzonr and Richmond and besween Watertzone and the Aimpoer will
need to be reduced fmen 2 munures w four e, ru\'u.]mn:; 1 a4 eombined paremnute haadwa
setwesn Frdgeporr and Warerfrone Stanons. This senvice frequencr ean be accommodated with the
proposed smdon arangemens,

s stwean w baguree L1 below, 2 dumond crossover will be locared sourh of Waterfzom Snaton,
which 1= 4 e placfarm staann. Under noemal operadons, 10 is inended thar nocthbound trams feom
Rachmond will wavel through the crossover from the ooethnound o 2ourhbound ek aed will
proeead ti the Richmond plittorm w alighs passengers. dwell and boand pussengers. This opeton
will be sumilar to Sk Train tumback operatons ar Commersial Satdon,

Narthbound s arrving from the Auspore will be roured directly inso the sadon to the Aiport
placzocn, where passeagers will board and '.Illght. Wohen c[cp;uﬁr-.g Waterfronr Sonon, southbound
trains to the Mirport wall be eouted theough the crassover to the southbound track. Figure 1.1 on the
following page ilhusteares chis operanon

[he sunulation results for noahbound and sourhbound maps berweern Richmond Cenere and
Watertront nclude the proposed rumbuck opemoons, As the results ndicase, \urport-bound rmuns
departing Waterfront Station from the airport pladfiorm requice [1:10] (mimues:seconds) o reach
Robson Smton. comparcd to [06] for southbound tmains to Richmond depasting from the
Richmond plarfem. This allows nme for the \ipare-bound wan o mavel thesugh the crossover o
the southbound eack,

Fur aorthbound mps, Richmond s raaveling int Waserfeun: Station requize [1:13] to rravel from
Robsan Station and theougn the crossover to the Richmond plarfoem. Neorthbound MEpoET eain
ool requize [L6] to mvel between Robson and Waterfrant Snagons, as they travel directdy 1o the
Mepore platform

<)

serco SNCLWALLY

B-1s
[REVEED FOR CONCIESSHON AGREEMENT]

641



Canada Line Base Case S8 ie i
{8 — DESIGN, CONSTRUCTION AND ENVIRONMENTAL APPROVALS

Figure 1.1: Tumback Operations at Warterfront Station

1.4.3.2 Richmond Centre Station

Richmond Centre Stattor 12 desigmed as an clivand side plarform stanon. Tumback operasion s
accornurnodated by sinete conosaovens nocth of e stagon E'I.u:'qrm, 15 shown i Fleure 1.2 below

I'ne peoposed solunon 1 Bie Regular Service mauns 9 be eouted digecsly i the plasfoen where
passengers will alight and board Temins will depis roehbound Feom he same plarfoem and will
trvel theonugh rhe coossorer o the nonhbound eack. The stnulaton restirs include these aperadons
o Loy porth and southbound mps. The sssuliz show dhar sourhiound raps beoween \lderbadgs
and Richmond Cenoe Sradens ke 020 Nomhbound tnms beween these same pee stagons ke
1:33, mcluding ame to wavel through the cossorer

Figure L2: Turnback Operations at Richmond Centre Statdon

1.4.3.3 Airport Terminal Stations

lhe peoposed nusnback operattions ar YV R + wvobve countng scazhbound truns directy oo dhe
Peeferred Inbound/Outbound platfoem where passengens would hoard and thght. Northbound
erans would wavel theouph the crossover oo the nogthbound wack berween YVR 4 and YVR 3. This
irrangement offers the benefir of allowing southbound passengers with luggage arnving at YVR 4 m
stand up and prepaze o alight without beng foseled by mavelling theouzh 1 crassever. Northhound
passengers will have ame 0 s dowo befure their min tmavels theough the cowssover. This
comfiguration iz thistared on the falloving page in Figure 135

The smulanon resuls shown an Table L3 include the proposed mmback aperagon at YVR 4 Az the
ee=sutlrs shows, the ume re-qm:ec‘. tor southbevnd wams oo mavel from YVE 3 o the Preferred
[nbound "Outbound plactorm o YVR 413 110 seconds. Northbound mains must tve) thecugh the
crussover and will require 1:13 seeonds o mivel berween YVR $and YVR 3

RS T AEE A SRR TRE
<)
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Figure 1.3: Turnback Operations at Airport Terminal Station - YVR 4

1.5 SYSTEM CAPACITY

(he RFP Desgn and Constmuction Specifications state rhar proposed solutions must peovide
suticienr passenger capacr to meer “Base Level Demand.” Base Level Demand i defined a5 a.m
peak hour demand, plus 15%. The following secann: demonscrire how sNC-Lavalin/ Sergn's
proposed solutdon {Le. combimaden of vehicle capaaty, Heet size and aaadwavet will mewr RBase

Level Demand theaughour the Concession perio.

1.5.1 Train Length and Passenger Capacity

A mange of vehicle fengths s under conaideration for the Canadi Line. SNC-Lavalin, Serco have
worked closelr math several vehicle manuficturers durng BAFO prepaeation o develop a lse of
potenual vehicles that meet our performance coteria and are cotmpatble with cur infmareemree
design. Based on the bids received from manufacruress, the vehicl lenerh 35 anocipited o be
berween 173 mewes and 22.3 metres in length, resuling in pam-car truns beoween 33 metres and 43
metres in lengrh. Passenger capaciey 1s expected 1o be 16™ passengers per vehicle, or 3 passenpens
per temin.

1.5.2 Fleet Size

The wbles on che following page show fleer size ecaleulanons for Regular Service operations.
Calculations were undertaken for both the Richmond to \Warerfronc lne and the Aupor o
Warerfront line, Fach ine 1s proposed Operate at an average Gmin Msec hendwass rthroughout the
day. providing a combined average 3min INsec headway berween Bridgeport and Wareefeonr
Sratons

)
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‘Canada Line

Tables 1.7 and L#: Fleet Size Calculations

Base Case
— DESTGN, CONSTRUCTION AND ENVIRONMENTAL APPROVALS

2 CAR CONSIST - RICHMOND TO

l-

s T ] b et ety
= ‘.'.Ji—_ i R

2 CAR CONSIST - AIRPORT TO

WATERFRONT WATERFRONT
Heudway fminutes 633 Hleadway - minures, 3y
R ; s s

Poumber of sanons 13 sumber of sranons 14

nssengers pes vehacle 16~ Mssempeers per vehucle 167
E:n und-rep distance 2 pundd rep distancs k)
fraicn duaell 2 Eracon duwell ol
Terminal dwels 414 Vermnunal dwells 34
Iﬁr-l:md :"r[; P — T aG ""'1‘ E?.J:u:d-ll_p b Ly PEL T T - LT |
[Trawns per hour past single peint L5 _ [Truins pes howre puse angle poiny 2.3
" ehicles per ron g [\ehickes per tram 3

euk hour truns reguired 0

Pesik b tramns reguered U]

zuk lour vehucles requized is
1 Size Including Spares 20

Japacin pphpd 3,164

ek oour vebucles seguared £
t Size [ncluding Spages 20
“apaciry pphpd L1G6

Bised on operations and maintenance needs, one spare man i+ required foe gach of the Richmond w
Warerfront bne and the Mrport o Waterteonr lines, eesulnng i a feer of 4 vehicles (20 tmuns),
[Fumire growth o adecthip would demand a deerense in headways from six to 3.5 nunures in 2035.
Thes would gesule in pwvo addinonal service reains being needed, and resulnng in a feer of 44 vehicles
122 rruns; To avioid buving these vehicles now, well before thetr need is contirmed theoush acrual
ridership, it 1+ proposed to mainuin the average peak penod 3 muin 10 sec headwar theoughout the
upemtng peaod.

The capacn, soquirements bevond 2037 will be mer by allowing a reduction in the 13% 4 mangn above
tarecast demund thar 5 usad 1o detenmune Base Level Demand. This results in a 11+ masgia in the
fnsr vear of nperanon.

1.5.3  Line Capacities

Bused on the antapued mun capacity, fleet size and opemang headwavs descabed above, the
proposed opesadoes can achieve the line capacizes shown in Table 1.9 below. [n <ummaer. capaarn
berwesn Bedgeporr and Richmond Cenree. and berween Hndgeparr and the Alrpoes i annapated
be 3166 passengers per hour per direction pphpd) These serrices menge berveen Brdeeport and
Waterfront to provide an anocipaied combined capaacr of 6.322 pphpd.

R N R AN
)
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Lable 1.9 also shows Base Level Demuand (bascline plus 15%., maximum am. peak hour demand per
ke segment based on SNC-Lavalin ‘Serco’s proposed solunor. These figures include air and non-air

Passen@ers.

Ihe resules show that the proposed system fapaciy meets Lm. peak hour Base Level Dermand in

200 and 2020 In other words, bused on the demand foreeast oo changes would be required e

hestilwars up o 2021

Table 1.9: A.M. Peak Hour Maximum Link Volumes by Line Segment

LINE SEGMENT

MAXIMUM LINK VOLUMES

PASSENGERS PER HOL R PER DIRECTION -
REGULAR SERVICE

e 202
Demand Capacin Demand Capaciry
Richmond Cenree 1o Bodgepaor Lan 3166 2484 3. 166
[ \ieport 1o Badgepornr 91 3,166 1879 3.166
Brideeport o Watertront 3,531 6,322 536 6,322

Lo rhe following page, Table 100 showse prorected volumes an the Base evel Dermand baselne
pPlus 15} heaviest wavelled link un the line King Edward to Broadwat in the am. pek hour over
the operatng pedind These tigures were calcubured based on the compound growth of the munmum
bk volume (air and non-air passengers) berween 2000 and 2021 Table 1.0 ale indicares tleer and
headwauy requitements 10 saustt the caloulared demand. \s shown, demand can be mer with the
wugal vehicle feer throughout the operaang peniod with the marsin reduced bevond 2037 4
desenbed in Secton 1.5.2,
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Table 1.10: Mainline A.M. Peak Hour Maximum Link Volume by Year

pphpd OPERATIONS
2010 3,600 (ramp up perod) m 6.33
2011 LY (evmp-up pecod z H: 33
w2 | R ™ BT
2013 1004 Wi £33
2014 3,040 ) 6,33
13 | 3w i 33
20 = R R 635
2017 3,100 4 535
s 3200 i £33 S
2019 3.200 s . 033
T 2020 3,300 M) T e
0n | 5,400 I . £33
02 | 3,400 4 I £33
023 3340 4y 633
2024 3,500 40 ; £33
2025 3,040 4 | 6.33
2026 5,700 0 633
2027 3.7 ) : £.33
[ 3028 3,500 ) | 6.33
)9 3500 i . 0A5
030 3,500 ) i 635
2031 o071 40 i 633
2032 6,100 45 i .33
2033 1, 104 4 l £33
o [T e m | 633
2033 .30 i I 6.33
2036 6300 0 |_ 6.33
'"333{"_"""_GL_T"_'"_"'"'#T"_'i T Es T

serco ’}) 6 4 6
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2038 6,500 u 633
039 | G 3000 40} ! £33
T 2040 4,600 (11" margia) 0 6.33

1.5.4 Ultimate Capacity
The Canada Line must be designed 1o accommodate an ulamate capaan of 13,0040 pphpd ua the
peak link. Meenng thus tequucerment will zequire a change t both trun length and headwars. Tables
LE1 and 112 show the caleulanen: of feer swe and headwars thae wall meer the 15000 pphpd
capaciry reguirement tor both the Ricamond to Waterfront lne and the Arpoer oo Waterfeon: line

Tables L1l and L12: Regular Service Fleet Size Calculadons for Ultimate Capacin

Requirement
53 CAR CONSIST - RICHMOND TO 3 CAR CONSIST - AIRPORTTO
WATERFRONT WATERFRONT
Headws: 'mimires) 4 Headwar minunes 45
Daw [oputs l - -
wnber of staoons 13 umbes of stanons 14
assengers per vehucle 147 Assenpens per vehicle 167
ound inp distance 29 wnd rap disrance £ 1]
ranci dwell 2 tatom dwell n
ernanal dwells RETE dwell 2y
ound rap e (munures 5602 Round rop ame imanees, 3644
Trans pec hous past smgle poinr 13 citns per hour st dtgle pan 15
‘ehicles per Trin 3 ‘ehicles per rrin 3
eak hour tramns required 13 cak hour trums cequired 14
ek houe vehucles tequired 15 eak hour vehucles regured 42
Fleet Size Including Spares 43 Fleet Size Including Spares  ~ 7 48
ipaciry pphpd 7513 v pphpd 515

The caleubinon ceveals chat e ongnal rwo-cae trun cunsists must be expanded o theee-car consises.
lThus can be accomplished b spliming the mwvo maaied cab cars ar the aroculavon and adding a
muddle vehicle in berwesn. Thi- would increase train capacity to 311 passengers per tram (167 * 3,
Headwars on each fine muse be reduced from six o four minutes. providing 1 combuned rwvo-munuze
headway berween Bridzepors and Warterfront stanons. These changes o0 vehicle lenarh and headwars
eesult in 1 bne capacits of 13,030 pphpd. For the mange of vehicles under eonsidesation the theee
vehucle constst wall allow all deves o 6t on the proposed alimate length 30 meree plarform. This

AR R R R R |
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meets ultimare demand requirement or all line segmenrs, a5 shown in Table 113 on the following

pare.
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Table L.13: Ultimate Capacity Maximum Link Volumes by Line Segment

MAXIMUM LINK VOLUMES
ULTIMATE CAPACITY

LINE SEGMENT

Demand Capacity
Riehmond |+ entre 1o Brleepoer 6w I
Marprort 1o Badgepor +. 200 Tals
Brdgepart to Warerferns 13000 F3.0050

1.6 DESIGN AND CONSTRUCTION PRINCIPLE
STANDARDS & CODES

[he folloes g )2 4 Lse of pooapal sandasds and erades or an eguuvalent that will be wsed for the
Design and Vanstrecuon of the Praject. The use and applicabilin o7 all o¢ any parc of these codes
.Il"l'-.!. “-o'l-ﬂn.l..l-[d‘ (] r:'!i.' !.Ei"ll_ﬂ'! and Ci'_lnj.l‘mt:ii:l'lﬂ 1_1:- ;in.‘..- Fﬂfﬂ.")" ”;' rj'm- work l"’: rh': PT'.P|L‘CI’ will b’L'
subppeet o the wdeement of the Concesaonares ;i[',.:hﬁed F;-nfqg.:q-;.n;! persornel ;l:yl‘l.‘;ﬂ__;[ljj{ tae thar
practinn ol the woek

CEC ot [ and (1

Canadian Stpdards Aszocmaon (CSA

Eleetss-Fedemnon Canacla FFC

AASHITO Amencan Assocuton of Sware Fighwat and Trarsportgon Officals -
LEFD Brdge Design Specificanons, SI Unurs, Second Edican, 1993,
AASHTO American Association of Ste Highway and Uninspornaton Offcials:

Giude Speaficadon: for Destgn and Constructon of Sezmental Concrete
Bodac, 1999,

(AN TR 20D
NBeC

B BC

\BBL

RTT.

NEPA LN

NEMA
ASTM

Canadian Highwar Bradee Design Code, 2001)
Natesal Buildinge Code of Cansda, 1995

Bansh Columpbaa Building Cade, 1998,

Caee of Vancourer Building Br-lyw No, 8057, 1999
Skremn Rapid Teansit Peoject 2000 Design Manual

Maoonal Fire Prorection Asocadon - fixed Guidew wy Transit and
Passenger Rail Svstems NFPA 101 - Nadonal Fire Protection \ssocaton -
Lite saferr Code

Sl Elecerten] Mansifacturers Asocanon

imenican Soaetr tor Testing & Marenals

%)
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Cana

VREMA Amesican Railway Engineectng and Maintenance of War Associanon
V= hmeocan lnatinege of 3reel Consrructon

ANSI Amemear Naoenal Standasds Inseouee

lEEE Instimute of Electrieal and Flectrunies Engneers

Intermuonal Ormmzagon tue Staadasdzauon, (3O N Cualiee Managemens Sosrems

WSO Prucrices and Reguiremenrs For Semenndusrie Power ReenBess

LTS I S Lioow b edenge 16 Poser Coour Breakerss [sed in Enclosurss

Al C3T Pisner Swirchgear

ANSICI T Stanchrd Sucge Withsmand fapabilice W, Usses tor Protecnve Relars amd
Reldn Stsrems

ANS[CITO02 stasclard  for Withsund  Capabilie ¢ Relir Swstems o Radiaced
Electzsmuammedc [nrerference from Transcewers

Winal 237 Transineners, Regulurors and Reactnres

ANSICII R Becomunended Practice tor Chocndime of Indusnsd and Comuneroial

Prwer Svstems

URA 9L Drr-Tipe Teanstommers

3N 1222 Na 5l Saatchgeir Visemblies

CEA AN WF Recntier Faupmen:

CSACILING 38 i hermcser [nsulaced Wires And Cables

CHACII I NG 239 Conteol and [nsuumenaton O ables

CRAC222 Mo 131 Trpe TECK W1 Cable

CRACHED stuelded and Concentme Neurml Power Cahles Rared 3-46kV

CSAFT4 Fire Test Vemical Flame Lese

CRA 233 Non-Linear Resiscor Vave: Tipe Lighming \mestoss for Alternaona
Current Svstems

EEMAL G2 swarchyeir Assemblies

IEEE Mo 3% semu-conductor Recnfier Equupment

[EEE s Grache foe Raters n A sebsranon Groundng

IEEE 242 Recommended Pracuee fur Poaceoun and Coeordinanon cac Induseoal and

Commesctal Power Svstéms

IEFF Hi Recommended Penctice for Emergency and Srandby. Power Svitems for
Industaal and Commeren] Applicanons

IEEE 519 Recommended Pracuees and Requicement: for Hammooe Control w
Flectnical Power Svstems
R RN S A S AT
%)
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NEMA SGH
SEMA G4
NEMA 3G
NEMA AGH
MNEALL RIG
SEMA TRI
NEMA 230
GENSEILS

APPROVALS

L Woalage Power Ciocuir Breakers

AL, Fhwh Vaolnge Ciecuir Breakers

Power Swirchueear Assemblies

Power Swiching Assemblics

Silicrn Recarier Lnies for Transpontadon Puwer Supplics
Iransfoermees, Rewulators and Reacoors

Enclosures tor Elecrreal Equipment 1OV Mavimum

ANSD NEMLU NICGH-2003, T30 8528-5, lazs G3

Ed 30114

Luaropean Standard - Banbwar Appleanens, Clevide Trction Ureechead
Conesace Nines

Canadian Badwe Televiston and Pelecnmmunicanons Commussion (CRIC

EN 3L

% 30025
NFPA 2
MPPT P33T

European  Srandard - Rallwar  Appleigons  Demonsosioun  of

Diependabiar, Rebabidier, Avadablien, Moinruaababen and Safen  RAMS
Railwar Appleanons — Commumeanins, Smalling and Processung sreems
Natonal Fiee Aluem Code

Coinked Preare Lang Mobde Radio Svirerns

Munuuoabiliee and Safery RAMS)

EX 30128

{50 1 e
“FPy T

NFPPA 9]

NFPA 110
NFPA 130

ANSLAAAT

L] R BN

A
LI LR

B

Rutbwar Applcadons - Sofrware for Radwar Copeol and  Protection
wErems

Ergonamic Design of Congenl Cenrees

Electrical Safery Requirements as amended by (anadian and Loeal
reyuiremenes,

Fxhaust Swstems tor Air Convering of Vapoues, Gases, Mists and
Noneombustable Parnculare Sobds

Emergency and Stundby Power Svstems
Fued Grudeway Transic and Passenger Rail Svsrems
21185 Laboearory Method of Tesung Fans for Ranng

Reverheran® Roam Method for Sound Testing of Fans

)
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ENVIRONMENTAL APPROVALS

2,0 GUIDEWAY

2,1 PROPOSED GUIDEWAY PLAN

Lhe alignmen:t proposed tor the Canada Line by SNCdavalin ‘Seceo 1s based on che Fully Creade
sepacaied Opoon in accordance atth the RFP and complies with the reference alignment as
descobed in Appendix | of rhe RIP. The mainline pudewar condguranon s presented foom sourh
to nerth, stiring 4t Richmond Cenrre Smton and poneeeding o Watezfoonr Smnon in Vaneowrae,
The Mirpoct Connecsor contigumnon, locited 1o provide access o the new hub proposed between
Terminals 4 and 5 by the Awporr \urhonry, is presented sarune ar Bodeepors Seation and
peoceeding 10 YVR 4 Srauon. This seedon presents geneml arrangemens of the guideway and an
avenview of the meuns and methads of construction. For 4 more demiled discussoom of consemuenon
methods, please see Section 3.0 of dus volume

2.1.3 Richmond Mainline

The Richmaond Maunline extends foom the sourh rermunal soitan ar Bichmond Centee o the soath
thutment of the Feaser Rover North Ao crossing. [ 15 vanrely clevated, precasr conerere segrmental
constnuction supporred on castm-place concrete columns and toundadons. Framing plans and
clevations are presented in Drawangs 86570-HCONE-4IDK-1301 chrmugh 1307, armched in
Appendis B-1. The guideway 2 spieally sugle beam ‘dual tmckway, sumply supported beam spans

.xn:tp: berween Richmond Cenrze Sranon and Aldechndue Station and berween Cambie Smton and
Brdgeport  Smanon where  single  beam, single  oackway 15 used  Spans  ace typicalls
M merres but are vaned v sut iocal sire and odher strucnural constrants,

Un Number 3 Road the gudeway ts locared along the eastemn side of the moad alignment, for ease of
construction and o enhance the pedesenan and user wterface. A road centreline alignment was
considered wn some detadl dunng the development of our guideway concept but was found o have
poor user inrerface, conflicr excessivelv with vehucular manoeuvees and present ¢onstrucnon
crordination and access difficulties. Stadons have been configured as sule platform o enable the
guidewny and mackways 1o pass through staton areas with a sunimum of geomerne vadauon. Cenrre
plarform  configumnons were investgated and found 1o create more wrrusve and expensive
quideway arrangements. Side plarform armangements along Number 3 Road were found o have net
cost savings, a5 well a¢ sgnuficant improvemenr i the visual presentanon by avouding toctuous and
eompheated sudewar geomerry,

Ihe il.[‘l_q!! reackwny morh or Camble Somnon joins the pxo eeack from che _hrp._.:t_ ST Wkt 0
Badgepaer Sranon

)
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2,1.2  Fraser River North Arm Crossing

The tranung plis and elevaton for dus seruerure 55 shown i Deswings 865 704-CONFA42DR-1507
aadd 1508, The Fraser Fivee Noeth Nem Crossine will be constructed 15 aa exreidosed conerere box
wrder wath cable stavs using segmenal pre-cast conceete elements erected by the balanced mnnlever
method of constevenion. The gudewur in fdus ocation &5 amminged in a sngle benm dual mackwal
PR PN T, B

The rmack separanon wall be esmabli-hed from the pier dimensions. The span lengths and pue
hicinsns have been <elected 1o sccommodare the cleasinee sequaremencs tor the oW ravigarivonal
channels i the Fraser River and ~he clearance requirements of the 1 Rad “cacss. The hewkr of the
superstructure i restrtered by the aiepoer fighr parh FEYUICCTEnts

The subseructuce will be eonstoucted using a combinanon of sreel pape piles 1 pie <ap and a casein-
place column ar each pier location. Substucrures suscepoble w ship barge collision will have
protecton svstems in general accoedance with the RFP requecements.

2.1.3 Vancouver Mainline

Mhe Vancouver Maunlne exeends from the noeth aburment of the Eraser River Nodh Aem Ceossing
ir the nomh erminal plarfarms at Warerfront Saoon. The alygmmen: 1 elevated from the south
sxtent 1o approxumarely fdth Avenue, at which point it tmansinons underground for che balance of
the dignment Deawings 863704-CONF-42DK- 1308 and 1309 arrached in Appendix B-1 show the
raming plan and elevagon for the elevared pormon of the alignment. The elevated sudewar 1
arranzed in a single beam/ dual tackway configunuton from the north 2hurment of the crosang
approstmately 33 metees south of Manne Drve. At this poinr the quidewy stcts o bibuccate o i
dual beam, single mackway configuration to accommedate a centre plaform armangemen w Marne
Drve. The guideway matntaing this armngement nocth of Madne Dave smnon as 10 grade-sepusates
and wansieeas to a stacked asrangement in a currand-cover minnel. The genenl arrangement of ths
“rollover”™ scrucoure 15 shown in Drawings 363704-CONF AZDR-1621, 1622 und 1623, amached in
\ppendix B-1. The elevared guidewar teeminates at the Cambie pormal to the cur-and-cover munnel ar
approximarely staton 103+760,

The rollover mansinon structure will cansformy the dhgnment from ao elevated  sde-br-side
configurarion ines a stacked shallow tunnel configuradon. The alignment 15 set o be under the
existing Cambie Sweet notthbound traffic lines o reduce unline relocations within the Cambie
Buulevard and 1o avoid symiticant loss of exisang green space. The cur-and-cover stacked mnnel
configuranon sracts at dppeosimately smton 134870, manoining this Amnuemenr 1o sooon
LS+ 080, where the guideway emnsitons back m swe-by-side configuranon around Lartle Mounmm,
I'he vertical alignment of the stacked cut-and-cover shallow qunnel 14 mantuned as close 1 possible
w the existing grade of Cambie Sweer in order o reduce exeavanon and suckell quandoes and
peovide minimum vermeal circulagon cequirements ac the smoons. In addinon, the wse of curand-
cover for 4 tunnel in this confipumdon wses well undersrood construenon means and locally avadable
equipmen: and resources. thereby reducing risks mherent in deeo underground minng.

b ostagon 08 -680, the stcked srengement transinons o a sde-br-side arrangement thoowsh o
cast-in-plice concrete mllover structure. The 11.dt!-hll.-i:dc guidcw.l._-. l.:!Jnﬁ.gt_-r,Lril n s constructed g
an - runnel wity dividing wall beoween the rracks, apart from ar the crossover. The n-sim

. . I."I
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consruchon cononues around [arde Mousrain, theough the lacavon of the fumres stagon
Jied MArenuoe o Staoon 109=250

At stagon 109=250, just noeth of Queen Elzabech Park, dhe side-br-side runrel armngemenr colls
aver once agun to 3 stacked shallow runnel srrangement. Thes sticked arrangemenr s mancuned
along the sast wide of Cambic from swoon [W=630 ar 2%h Avenue approxmarels annon
(11250 berveen [2th and 13th Avenues. whers i seansidons o2 <ide-be-side, shallow, cur-and-
cover tunnel armngement. This shallow side-byside wnnel arrangement 15 manuned through
Broadwar Stason northward 1o the future Ind Avenue Smmon cavioe, where the alimment is
configuced o allow deeper bored muanel construcuon. The fumure 2nd \venue Seanon cavie s
sontigiured 10 allow for sy of monel bormg machines for the boong of wnnels under False
Creek, nurth under Davie Steeet and wening under Granville Sreeer — generally following the
reterence alignment through to the north of Genrgia Steeer

2:.1.4 Afrport Connector Line

“raming plans and elevations tor dhe \irport Connector Line are presented i Deavangs 363704

CONF-4IDK-1510 through 1316, arached i Appendix B-1. The Acrport Connector sudewar smcrs
approxumatelt ap stadon 2004360 ar the end of the milimck west of YR 4 Stuon. Following
meetngs with RAVOO and the Asrpost Authodry, the alignment and sudeway s have been changed
trom the refetence alignment in the vicuiey of YVR 4 and YVR 5 smnons w provide 4 connection
it 4 Bub planned by the sirporr authodo beoween the internagonal und domesce rermunals, YVR 4
st hus seen licated abwee the road nemwork for arculanng matfic and m provide access o hoth
Be aew huby and the exesung termunal, and thus YVR 3 has been removed The resulting alignment
ind stinwens will provide superior passenger service and improved run omes.

Feam YVR 4 the alignmenr fallows the reference alignement o YVR 3 YVR 2 and YVR 1 Srations.

Ml wrport sranons, apart from the YVR 1, are configured 23 centre plarfurm statons with che
guidewny bifurcaung around each. Both the dual beam/ single aackway and the single beam, dual
trackway arrangements tor the Airport Connector Line use the same ope of struenire 13 proposed
tor the Richmond Line The line proceeds east from YVRI in an elevared guideway configurinon
genenlly followang the refereace alignment over Grane MeConachie Wav and the Middle Azm of the
Fraser River (discussed in subsecton L 13). As noted in subsecdon 2.1.1 the Richmond Line is
configured w allow 2 grade sepamition beeween it and the \irporr Connector Line just southwest of
Brdgeport Srgon. Ar the connection o the Richmond Line, the \rport Connecrur Line s
configured in a dual beam; single erackway configueation to facilitate ws grade-sepazated branching
from the mainline. The gudeway transinons feom a single beam /cual mackwar asrangement o 3 dunl
beam sugle ceackwar ac approsimately station 204+063 just west of the grade separated te-in 1o the
Rechmond Line,

2.1.5  Fraser River Middle Arm Crossing

Mhe franung plan and elevauon foe this strucmuze 5 <hown in Deawing 36374-CONF42DK-1315
wmcluded n Appendix B-1. lhe Fraser Ravee Middle Aem Crossing will be consimucted using
segmental precast concrete clements erected by balanced candlever method of construction. The
gudeway in this locanon i armanged i 4 angle beam, dual trackway configuraton. The span lengths
and pres locanuns have been selecred o accommodate the clearance requirements for the

.mrsgamml channel in the Middle Aem of the Fraser River. The subsmucture will be conseructed

)
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using a combinauos of sreel pipe plles, a pile cap and 1 cast-n-place column ar each pier locaton.
Substrucrures suscepuble ro shuip/bazspe colksion will have protevoon svstemmns i geneml aceordunce
with the RFI® ceomrements

2.2 ELEVATED GUIDEWAY

Elev wied mudewnys are used for the Richmaond and Airport Lines and exrend wo Vancouver,
rmansnoning o shallow underground minnel ar appeosimarely Ghth \venue Lhe elevared puidesar
supesstructare will be constructed using match cast, theee-metre-long precast remforesd concrere
seqments. The form and nanice of construcuon of the cevared pudenay = similac o the recenih

compieted  Millenmum Line,  [he segments will opieally be erected through the wse of
erecuon launching @irders and posrrensioned o 36-merre smple span Beams supported on
hennngs locared on cast-in-plice conceere columns. Span lengrhs will be vaded o minwmwee aelise
condlices, accommndare strezst CIURS SN, smnons and any ather P]'I]".ill"_':ll COMSEOANTE, Such vAranms:
i the tvpical span length can easily be made, by elminanng 1 segment and. v vaniing the length of
ane or o segments within a span, Wheee site condioons diceare the need for longer spans. specal
srrucnires will be conseneted by contiguring the typreal secnion o three span contnuous strucrures
ar be utlizing the varuble seymen: depth contnuous strucrures butlt by canulever constructon
methods. Typical elevated mudeway general armngements are shown in Drawange 865 04-CONF

L2DE 1 through 1609 amached in Appendix B-|

Aocertin locanons wheee pastcular consteaines neens, such as cestricted headroom, pre-sreessed
veams with an mesim deck will be wsed. The beams will have dapped ends and bie supported on the
crossbeads or benrs tn the usual war,

The substructuce clements. compnsing single canclever solumns and bents, will be case-in-place
concrete structures constructed concurrendy with rhe production of the precast eoncrete units

The subseructures and thewr foundadons will be construcred in numersus locations to wccommodate
the construction schedule and project compledon. Foundanons on the Richmond and \igport Lines
will consist of steel pipe pile groups wath pile caps set below grade. Ground condivoning will be
undertaken as required ar some locatons on the Richmond and Airport Connector Lines.
Foundadons on the Vancowver pordon of the Canada Tine will eonsise of cast-m-plice, concrete,
larue diamerer cussons. Uspical elevated gudeway subsrmucruee and foundstinn venerd! arrangemenrs
ace showr in Deawangs 36374-CONFA2DR- 1601 theough 1609 arrached n Appendix B 1.

2.3 RIVER CROSSINGS

As noted in subsecdon 2.1, borh the Fraser River Nocth Arm and Fraser River Middle Amm eotisings
1 configured 12 aceommisdats the naviganona! clearance requirements ser out m the RFT and 25
subsequendy revised by RAVCO.

he North \em of the [easer River bodge crossing requires a span of 130 merres o clear the
navigaeon channel Al there 15 4 Transport Carada flight pach heghe resmeoon covering the
brdge site. The structure proposed is therefore an extradosed precast segmenial concrete box gider
with cable srys har serve more as external post-rensioming than trdidonal cable-stars. The sude
.ép.ma will als be reduced m he constsient with the reduced airdes-huunched depth ae the prlons.

LT
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Lhe Muddie Aem ot the Fraser River badge crossing requires 4 span of M metres to clear the
navigaucn channel. Also, there i+ a Transport Canada tlight path heght restriction covenng rthe
hrdge site. The strucrure propased s a five-span, variable-deprh conrnuons strucnee peorichng 3
singede gundewar (e che dual mackwars

Brath smructures are sropesed to be constructed using precast concrere segmenss erected via the use
of hosanz winch and toveler sestems coneeprually: aimilar to the means and medhods of
sonsmuction wed for the long-span speaial seruenires on die recentd completed Millennum Line,

substructuees tor the Middle Aem Bedee wall consise of cannlever box press on [_'u:[c caps. on mulople
pipe pile groups. Piers mar be eher permanendy or remporeily fxed oo the superstricrues o
weommodate the cantilever consuuccon. The final general arrangement of the pier and
superstructuce wnculanon will be defined in design develnpmenr. Geound condinoning around the
pres toundatns will be undereaken as requined,

Peotecton will e peorided tor the m-water prers mncase of ship baree coilisiom
P :

Tepieal genenl armngementss of both stuctuces showing span lengths, locanon of piers and
naviganan clearance envelopes aze shown in Demanes $6370-CONFAZDR 1642 ne 1645 and plet
details n Deaswng $6370H-00N F-42DER-1611, artached 1n \ppendux B- |

2,4 UNDERGROUND GUIDEWAYS

.!hc proposed svstem is undergeound feam approsimately 63ed Avenue in Vancoucer, noch 1o the
narth rermunal stacon at Waterfronn The undergoound constucton 1s of rwvo npes: “shallow”™ mnnel
constructed v cut-and-cover and “deep” munnel constructed via boring or minng The shailow
tunnel extends from fdth Avenue 1o 2nd Avenue stmnon 105+760 to [12+15); and From just south
ot Dunsmue Steeet ro Waterfrons Stacon. The deep unnel extends from 2nd Aveaie o ust snuth
of Dunsmuir Streer

2.4.1 Shallow Underground Tunnels

The shallow underground minnels are oypically configured in a stacked guideway artangement. Two
methods of constucnng the stacked unnel have been investgared, one using precast segmental
concrete gonstrucnion methods and the other wsing conventional cast-in-place conerete constructon
methods. The precast method uses march-cast, 2 4+-metre-long. pre-cast concrere tsin box runnel
segments. Lhese segments will be installed sequennally within an open excavanon suspended over a
compacted base and sthum slab graded ro the approximare vertical and hoszonnl alignment. The voad
under the aligned segmenss will be grouted, the excavanon backiilled and the surface restared. When
installed. the rvin bax mene segmients will pr sduce 1 stoucture with the teacks 10 a stacked POsLILOIT.
The -:.l:i[-ltr-;_-.ht:‘ method will use convendnmal mechanized and moronzed sreel p.|.r:1p-t'{+rm|n__-._z
metheuls within an open excavanan The casrin-plice sections wall have base slabs zet to hodzonzal
wnd vermeal slignment including super-elevaton. For this proposal we have concladed that the use of
the precast segmenral runnel construcnon method has advantages over certain segments of the
Aignment and ac others the in-situ method peovides the tlexibiliey of constructon needed
avercome the constints of mantuining uiilives and rraffic.

From Beoadway Smoen o 2ed Avenue the runnel 5 in a sidebyside armansement. Lhis
.cunﬁgumdnn allows the runnel 1o avoid conflics with the 8th Avenue Intercepror. At this stage it is

o
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porposed o expose the sower and, cepencing an the condinun n? the pige, cither bodge over the 3th
Meepue Inercepror to avoid moace and allow future ceplacement, and o ceparr warhour q_'Ijgmpurm
e the tmmnsit svstem. or construct 4 dume diversion that meers the hrdaubc operanonil
feLUireTmenes,

MU srempans warhin this secoon are prposed 0 2e substnnallt consucted by apen excaazaon, cur
ipdigover or prp down comstrucuon mectods wich excavaoons complered i advance ot the acjaczor
shaliews siinnels

Geterll temingements of the swllow anderground munnes aze oresented i Dersangs 863704
S IR o | 215 astached i Appendix B-

2.4,2 Deep Underground Tunnals

[ he secton of deep underround wnnel i3 from 2ns Avence theoush the dosnoown ooee sncan
P25 05k L14=277 Lke Voanel Bonae dachine (TBAL will be e up ta snerate aut ot the e al
Ynd Avenue Tammodore Boad and will Sore dowmwown

The bored undemsoourad  secuon  conswa of  maincbared  munnels,  each IPOCORLTICE §
3.3 metoes i ondsomn. tinkhe diameter. The munnets dre dmned 9 be o sandsrone and elacie ol and
Jdzit marenads, and ace w0 e adbanced mith o prossure-tace THBM The winnel excavaugns will be
sepported with 4 "one-pass” bolted and gmskered precast concrete segmenal bmnyg. which will then
be pressune grosted.

. AL srmone st tus secaon will be constructed sebstunuade be upenovcavanon. cut-and-cover ot

wip ddown ennatouction memods, seneiv wath thewr excavavons complewe v advance of the 1B
passtng thecugh Should the saoin excavaoon aoc be complered proe w the Sesr ass of the THAL
the lintag ot the mnmne munnel will be broken our later as pase of the zeneral excavavan of the
siaton, Crenenyl semangements af the deep uncesground wanels e presented o Danangs 3657104
CONFHDR 210 ane 1217 arached in Appendix B-1

2.5 UNDERGROUND EMERGENCY EVACUATION

Emergency cvacuadon and exiong 5w accordance with NEPA 130 [n generad, sathin dhe
underground wanel secoon: emergency evacuanon frem ar ncdent 5 acenmmodeced DY service
wathwars thar ron along e ennce length of the aunnel [n an emergency, the munnel venrligon fan
awwsrem will he acurated and teesh wr wall be supplied o the exit path in arder o protect the
evacuees. Emerzency lghuryg and handruls mounted on the mane! wall will 15215t 12 demarcating rthe
sur outes. Docse-passazed, lovated at aporostmacely 240metrs iesals lone the runned are
perrwded i enable evacuees to transter i the adjacen: munnel i required.

In the stacked munnel corteunoon, thése wanster pownts are contigueed as verucal towers, The
evacuaeen path s conneered to the snaeas, where veracal asculanim elemenis will enable evacuees
v exat o the susface. There are Blue Lighr Searons and 2xirs oo the surtace ar cacl Passenyger staton
The cross-passuges and Blue Lighe Satons aee locared 10 acoockinee wach NFPA 130, oopicaly are
ot fardrer aoaer thun 24 merces and are confizured 13 verdeal stur rers wathin the smcked runnel
uringement, 1md as honzonal conds passages i the side-brside ninnel amngement

.I.IlJl\. PO w1122 areacher o Appencix B-1
- Ty
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. Canada Line
w _1: : ;.I-'_ .I.E.H-". .--_._ ._ .-. I_Q" x s nn""
i (LS ~ DEST CONSTRUCTION AND ENVI END
(v ]
‘ 16 i Drawing B63T0H-CONFA2DR- 040 and for the side-brade nmnels

7 Lreaswang 303 - O F-A200- L6 actached in \ppendix [4-1

Derails of the Tunnel Venulanon Svirem, it conitruzation and uperanayg approach. are neovtded i
subzecnnn 4.6 of this volume

Y
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3.0 STATIONS

3.1 OVERVIEW

staguns and vehicles are the pulilic face of ransie Combined with semvice '-l'[::'l-'li"'.'- rhe weleame
and cominrt they express shape pubic armmudes abour the entire <v<rem. Thiz appeoach 1+ mreznl
provicing 4 empsie svsterm thar people will chivise a5 3 posinve expenence. rather than use 1 oan
eror Aocesn.

I* witeve opinion has alreads been <haped throush RAVOOY . previous pubiic consolrmon Thes
momenum must be enhanced theouwh rhe finalizaoon of Llrﬂg'.".. conmnued through construcinon
Peagate desim, eonstesenton and public consaltazion must therefore be apormached noan mregrared,

ENTSEIT MLANMer.

Uhur concep: of Commuwme Paonershup i cenmal v che  stucmee  and dexcbabin of
NG Lavalins serco s BAFOY submusson, and wall help accomplish dus woal. Communiy Pastnesshap
encatl: mearmngiul anescnon with stakeholdess, cunducred wathin e disapline of 1 cleash
undersrond process,

We nave caretully considered she mpue from the 2eneral publc and stakeholdess from RAVCO S
sublie poucess o dare. Our mumal rask 5 0 venty thar these BAFO sutdon designs locare station

‘:ﬂusuﬁ and entrances where ther can semve the needs of each <mrninn preanc for greatest murual
henwns

e approach o finalizing seanon destgn for the Canada Line 15 1o desim stadons or an indiendual
and famdv basis, Richmond, Vineouver and ."q.l['P-i'_L:'L supons will have a1 disane: chamcter that
mregrares each sewment mio ws comrnuoi, Stanon des}.gng are tounded m bk elemenss of
cononwey and elements of disnnezon. As with the Millenmum Line, thiz enables the design
TRPICSSI0M ol exch smason By be hesr sered 1o s wadividual aire and conrexo

(e maonmy of cur stgon desgrs ase founded on four protonpes: two undegground and oo
elevated. The ponciples of Came Prevennon Through Envieonmental Desygm CPITD, are
embodied i therr lavours. Sroon oopents are modest, based on the poneiple of eoncentanng
pedestman acuviny 1 oedes 1o encuurage 1 sufe emvironment, as opposed w dispersing acnvie In
whidtnon., our smeon: are “chrse v e wround,” as we have wsed shallow stnons m the underground
segments and statons withour mezzamnes in the elevared segmenis. Therr aschirecture and fimishes
will be designed o creare wasm. clean and safe stanons.

ur phdosophy regardinge development around staons e suppont assocared devels peTens, A5
sppesed 0 anrernaed  developmens crmtemes. We am ne budd stamors: thar can be bl
'_‘.n_li'!',‘l:l"l.l.'il.‘nll'l-' ard can [Il..'l.'l-'r;ul:l A= =Lt encites without reliance U ST .un._':u::{ dt_-l.'u[upmﬂn:_:
i thus wi we can free smanon construcaon trom the constounts of schedule related w0 ohmming
muenmal rezomng and Jdeveinpmenr peemuts. Provision tor funure hnkages. allowance for adiacen:
mew constructon and other mensures are stotemes thar enable the stanon: o becomie carabvsas fur
snaping netehboesomds and communines ther seeve.

L soamons aee designed o aceommeadate demarcanon beoveen pad and unpad free zones, and it
."("l.|:|a|.rrl.| can be secured from gL'T::;'::l": pubhc non-nckered aceess :hrnugh A Pare gate ATy, danon
srmess capaciy has been szed 1o peovide for the 15,0010 pphpd adership requiremen.
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. Canada Line Base Case
£l ~ DESIGN, mmmmmwmuuﬁmvus

s s

The balance ot this sceucn desenbes che design panciples and zenern! approach we inwend w axdopt
tor the tollowing aspects of stanon destan:

»OSEALGN CONIEN!

o Public consulranon and commurur budlcing
v Leban desym

s Stanon boanding

¢+ Snapon archifveture

The zecaon concludes with desenprions of the individual smons, weluding dhewr saghbourhomd
context, thetr bwation and condiguramon, and dhe apportumites thag csist wath quch.

3.2 DESIGN PRINCIPLES AND GEMERAL APPROACH

3.2.1 Station Context

Sanons are community bulders. In boch “cinv-serving” and “eiec-shaping” capaanes thewr mle i3
larger thun movement of s pareons This stneney berweer tmnar and commumin i at the core
oif this 'p:l.:prt.ﬂl We concere of stanon hubs a4 COmITHIIITY camalvang, Lustomes service 1 oan
umportnt useline, and i response o this we seek ro creare dacons that e clean. well muntned.
eoming and afe. Oure um 4 oo enable opportunites tor an espanded mnge of sakeholders
umd rhese szanon hubs, whose success will cendoree our core busines<. Thezeby, U ng-term public
benefir will be marched by value for thie eomeessionatre ané partner agences

Effecnve staron design musr recogmize and balance five mun elements:

1 Tramsit System: lhe overarchung goal 1o provide and mammn o apid and eftecuve
transpormagon ststem that s a fundammenial lirehne for the healthy commumnes i serves,

b Neighbourhood/station area precinct lus can be chumctenzed as the <vneray of the
staton with s commumuoes. This vanes according ro whether the ston 3 cv-sen ing or
aiv-shapuing. In either cuse the eansir service ¢ an agenr of change w0 be hamessed foc
commurnity butbding. At rthus level of uebun desum, the focus 6 ensunng the smnon house,
eninmces and pedesroan pathwavs are locared effecnvely.

¢ Station Hub: Thi concemns wsell wath the area immediirel around the <mnon oy naroow
tocus 1 the mreemodal mresface funcaons atfectne buses, Hasdi DART senace, (R senger
deopeatt and packeup. ovclists and pedestmans. [zs beoader focus 1 parmesship with associated
and adincent development. Fifecnve miermndal rmansters will areeae adershup aind feed rhe
tranat steem. while 1 <oy snton hub providing paeson and communen amenines will
£ DECe [RAMS Artenc Y eriess for those with tan spemanon chalce.

.

Site Functional lntegutiun: G stanaon desien !mgln-u wirh 3 sobd uneconal E‘rlun,
wnregrated with access pastems o oand through the ste. Thes provides 2 lomeal and organized
seylene al spaces amd functiuns [hes matugalls lewd the pacron theough she stanon and w the
plaztoom boarding ared. The many facers af good samon desuen are expluned more tully o
subzecnion 3205,

)
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¢ Station Building Elements: At the detaled design level grear emphuasts = placed o the
desizn of the statons” sustems and elemenrs. Establishing the susrem's Flements of Congnuin
and Elemenes of Disuncoon peovides funcuona dann for the user while apomizing canrest
<ensiuve desian. This wikes o conswderadon long-reem lifecvele o, matenals merihrmance
apd wspermnons and munenance =sues, inoaddioon o the calue placed on lwrht air and
lankscape by the geneml pubiic.

3.2.2  Public Consultation and Community Building

Collaboration from the Ground Up - a Vision for Community Partnership

The tmnar enrmdor © selected and the dignment laegely defined. Sanoe ocanans and plans favy
Pegn L‘w."-'r.‘|-'F|'l:lJi. ver thi< has been done in relance 15 Ay Pavy mer clemeniss oom
coondinanon, which  has  been Brared due 0 BAFO) subpussion nme  consrounes, and
oubuc srakehnlder consultazon.

Char U ameuenr Partnership appeoach seaes wath 4 sioone andersaanding of the BAY commurmn
planmng process. Our reum members bave participared in teverl echncal planung processes for all
the bne seumenes. Flowever, miegrared dialogue 15 now needed, 4 the sechnical and e TR
lewiers, 4o rhar we can !"[I:"!fl."‘lf'd 'Jn.‘i.f['l rhc apnmiun hﬁ.ian;u 'f- _1.]; InTCresTs

s Daanmumn Parmeship approach + more fully desenbed in Volume D, Theed Paen
Corsulagons. Ao oore, this 1 didogue wround the upponunines and consmunss of design
dralzanon. This diceer conraet with the design process, and discussion or the consequences of
Mrernanves, wall erable zhe s st feved of consensius w0 be bulr ind maurined wath et o

the peraect \.Il'.‘."l.'l;ﬂ and s u'nplurn:nm:inn. There aee ra !5',[;: thters that w2l d:fﬂphp_u the discu=sion

‘l:_-"i'“v.'f:?- Bu[h r!l.: EhL".\"l: ane s_'.'n-:hr-.'muu_;s with the f\rf1|uc['a Pub['_u: 'Fr;—_'l.'_r;- '|_'1_1,r1:'|rr-.;hgp E‘!r_r{urﬂﬂpn'
ryethead

Budget Pae averall budger for stamons has been established and dhe ner cost cannot he
exceeded

Schedule:  There 15 a defimuve peojecr schedule with concal amehines. Lhe process of deciswne
making must therefore respect the schedule s mulestones. wd cannor be nermmied o
impace cancal elemenrs of the ovezall consreucton nmele

Wirhin these parameters. theee o flesihiline o explore sragon aprons. For thes BAFO submussion,
sttt desens e been des el ul-u,-d riv peovide a clear baseline For e prevect \szumpuons bt
praper interests wall nevd infensve conswdlermuon

Poor weveral statiops theoe ace a range o alieream e srnon honse Tocamors o can sall be consudered
a1 the pralizanmsn of destgn prowided dhae any abdietanal Land ceaured San b mvpcended b RAN O
a8 2o addinonal cost to the Coneessonare. This desyn Gnalizagon s seen 11 eollaboranve priscess
I smakebiodder input

e

ot b desim feam wath eapenence in achieving excellence through collabomson, this dubogue wall

sesulr i choces har will shape cach stanon’s desgm expression. Iz e the more parucipacnz

=tanchodders acr mtegmll: with the 3NC-Lavalin, Sereo pooject team, the ereater s the opparmunces 1o
.—-' sroeme consrraines and achineve coss effective ceeatvin
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e Community Partnershup appeoach s a means of enabling effective public consultazon, mvolving
i mnrensive communiy desien process in the gady monrhs of the promec-. Anchared by the baseline
anct the diseipline of hudget and schedule, 1 will define stanon planning and urban desizn

Wirh rhe nerwock of commuemecation in p]'u;c the dermled desion pluse wil welude the P’,“"]J]EJ
claboranon ot f“nﬂ'ﬂmqr'" mpacts on a blixck- bt blowk hasts amd WL COrmMIMUNICnean wich
wfected properny owners. Llus process will creare infiorrmed anderstanding of *he provecs ind ies

processes, and idend & opporsuies o svnergy within and bevond =he sransi enveope

3.2.3 Urban Design - Community Fit and Catalyst

Made for this Pluce = a Vision for Community Partnership

The eyrhn bunlding in dhe weang plice 15 the weong bulding  As noed peess due first pricnag is
e rrnmplcrr the stakeholder dialoeue <o -har, warhia the PrOject's pAsamUters. Gich S1anen 15 ocared

w: the nzhe place

Fir within the commumup, and the extens o which o stanon can Suscnon s g caclva:  foe
CrTTrmLALT -huilding. Conjuines detaled review wih the murnapalines of Vancouter and Rickmond,
atth the Airport, and with peaperss vwners. The uchan desim objective =+ for each sanon o ke s
“rache place” within the ¢y ailutn of each precinct

For example. ar ling Edwacd, the saanon wall erente a fundameniall different “piace™ than char
. duch exwirs, Whether the E\Iiiﬁng commeraal 2one conunues to miach the boa m.:rr-. herveen mule

el commercml and sngle-tamily developmeni, or whether the sanmon creates 1 more dicect
comtecton 0 the hespitd and Queen Elizaberh Pack precinicts s 4 guesuor for che public
comsilranon process. On the adher hand, ir 5 assumed thar Cakades sdl anderes 3 coonennagon,
subyest to the mall owner’s [[vashoe Cambridge amenable 0 are deselopmene

Uke stanon planming and deaign process genenlly focuses on aconmplishing a fegacs of communin
upun completon of the transit project. The Community Partnesshup appreach alsn addresses 1ssues
refaread i conserucaon. such 4 iemporan sereerung, landscaping and alremanve paskang,

Whichever way rhe broader ar plinning deasions unfold, 4 sepes of wban desier pondples
underpin the stannn funcaonal plans developed for the BAF() cage:

i) Elements of Continuitv and Elements of Distinction

e archirecrura! success of the Millenmum Line was no accidens. ladindual Jesim expression wis
hroughe o rhe focefzont ‘Flements of Disancnon: in the sermice of conrdinated effaency Elements
aniAu

s 2opie s claborated tuether under Soon Archieenire <obseceen 53235 Por e Cunada Line
e archiectural L!l.’.'il.qn will he -__{Ll‘;dn'.' b kev ucban doeswm o Mgy e gl _|d.m.m-[gd;f rhe
poarmaie and vsonar complements of conaouee and disnrenoe,

b Creutive colluboration to ignite opportunio
e Canada Line cequerss 35 o expand wieo further forms o zollaborzeos. W ade Milleamem Line

tatens were concerved to be weleorng beacons i smnsmonal indusraal Ssencrs, the Canada Line
2enerull represens the inkuwe of esnblished urban areas

)]
L LY H RS - 6 6 2

B -3
[REVISED FOR  ONCESSION AGRFEMENT)

serco



Basz Casse ! .-l

s A e

Canada Line :
S - DESIGN, CONSTRUCTION AND ENVIRONMENTAL APPROVALS

chy

At the lasgest seale. Bndzeprrt represents the greatest opporman and challenge for mnsfurmation
of s preanct. Accordingly w1z ar the gorefront of ouar exploranon of arermanve -‘I-“g!'-l-l.‘!‘:l.'l‘lt-“
rechanlogies and wregranon with 1 new munieipal scanon area plac.

Witertront Stton 15 simulaeel Tﬁul.u:r.f try conrebune = a h'E'PWﬂ-'-“: tennssoennitors, L rhis 1= L ce,
the stanon can smply be inscered mea the extsung udban fabric. However fie opponiuniny of irs
construction could mgeer o broader vison char muely cabieratse Taneash S bick of 1 camlbest
Caprbzme on Cleftover™ <page amd mfrasmuenice. an urban hab of wrernasonal siwmticance could
be creares 1o peegrie many meles of transportancn ncludme aseamolules and parkades, as well as
rail, zea and we wih complemwensas propess devdupment.

) Lthan values — ¢lose to the ground
The urbamse of Vancouver and Richmond s different i denail, but sommoniy shaned and eoloured
by streer life and landscape 15 3 conditoned by davlbishs michdizhe i some memnees and culmeal

vanen and knieeed rogether by 1 common apprecuinnn of narere. [ 35 wherontd 1 Northwes: Macartie
e .
sevle ot ;j'l-‘l."l.g | pmdu:r faf e emperite cl.[m.t;g; oultucal orenmess wod evuman envie VT

Urlike in eastern Canada, where extensive undesgmound <istems funcmon as pocwie pathwars, @
Vancouver sustuning 4 viboinr street life and munminieg connections o the sutade are oomar
urhan design objectves. Buned shopping malls ke Pacitie « lentes 20 1o grear lengrhs 0 bang bight in
from the sky. Burrard Stanon upens uito a sunken garden. Consdeniinom of these gualines fas led 1o
the concept of beneing Canada Line statons “close o the ground.”

akewrze, elevied mezzanine sranons can spread thewr waticles acooss a busy rradscape, detricong

frum pedestrian acuviey At sireer level We seek t keep dlevated sranons dose m the zeound. and
bang them o the east side of the arver, wheee they can torm the framewnrk for urban courasds
thar sun Richmond's urban development and redevelopment parterr s well 40 0 Muane Diove!. In
this way they tuncnon 1+ lookouts in the urban landscape, highlghong manse connecnvuy. and
marking major urban portals tor the repeneranon of commercial viabine ar each ctanon neowde,

d) Daylight in a sunken courtyard

*erong smoons ac 2 shallow level, jusr below grade, results i ensier access, For the Vancouver
underground stadon, this means peoviding concourses i the form of 4 sunken courmard, wath
davbeht onentigon and hgh visibdiee to the sireer. There i@ ample opourtumun, for adiscent
commercut acuvier, while the circuladon to the piatform level 5 proeeeds i 1 dizeer line of aghe,
with the wame quaboe of spanal openness.

£) Minimal urban 1ncision

The sracked anderground stanans respect the enommons frensure that o maniee teed landscape
represents tor Vancouvee espectalls at envisinment wf rire and vially sminaing spectmens The
tatdseape median o satgeuanded by a menimal wadrh o qur dor o emacked wncel Us o enables the
sveediest means of mone] construcnor. The wider areus Gor stmzons ame exeavated ar street
itessecnans, where the <rathe mangermnent plan s aleead: @ place, furher seducing lomg-teem
J'.l.w'mpu-'m we propertes  wound sooons and ncrenstng ODDOITUILNCE  tor jung-tenn el
SORAMUCTIONS.

)
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0 Community service

The success of the Hub ar the exisongz Commercal Stton s testment o the benefics tha
wtegmanng rransit and community development can bong. [n addion o seoving wansir pateons, we
envision each smuon tosteeng sumidar commezaial parrnerships. This stadon plavs 1 role m the
comununir = datly ite that = well bevond mansir patronage. Thus svmbiosis will suscain and reinfirce
rhe arrracrion <f transic ndership ovee the long etm

o) LU'niversal access

AL wmaons reyure vertioal parron. movement. They are alse desigmed or people of all levels
prvsical abilin, s mnees from able bodied penple who can readily walk up and down stuss, w
those whe eequire sssistance bovond nding an escalacor. Paron senvice extends trom those
wheelchmrs 10 those taking breveles on transar and every level of abaliey i Dersven. Recrenizing that
it the large scheme of things. all humans are “temporanly abled.” sranon planmng tollows pancples
of umversal accesstbilinn. A parucular conmbusor to this 18 the locanon of elevarors adicent v mun
erattic paths, as opposed v ther being separated feom the amenine: of the rese of the stagon.

In terms of stagon simng. it 13 expected that the nommalizavon of universal access will place pamuae
gmphasts on pedestnan movements, through and around cach smoon house, tocussing on the
wiregranon of the stauon with the public bite of the streetseape. In this cepand bus interface and
vehicular deop-otl are designed to inregrate the stacon with the smeetseape as appised o tsolee o
withun 2 “reansic dedicared zone”

.1]1 Sustainability

\< 2 mapor mmnst ntmstucrure peoject, the Canada Line goes well bevond “green™ in us

eontahution o <ustumabiling. We plan w highlight the environmental contabunon of this penject as
a element of puble educaton i the course of the design finalization and communn consullanon
processes. In the contexr of sustainabilicy, and mundful of the socal improvements made ar
tammercial and Beoadway, we also wall be highlighung the CPTED and public safery aspects uf
sustanabilicv, This ranges from the creadon of oppormunines for eves on the steeet to the control of
veleular movements around sranon peeeinets.

3.2.4 Station Architecture

I'he toundanon of supenor staunn architecrure is the functional plan [he range and depth of ssues
reslect=d ar the funcaonal level s extensive. Although simple and diagrammune i appearanice the ke
themes engendered in the funcuonal plan toon the caralst for the expression of the final
aechutectare. Poncples embaodied in the functional plans fur the 16 Canada Line sranons melude the
rilowane

1 Basic Stanon Configuration and Site Fit - Lhe stanon eonfguration and s Gt on the
Frtlpllied sanon Site esponds © gurdeway alignment, stweer ogh-of-way anmd perperts
ACQUIEALON Eucs, "|.|I!hmlg:|1 feLulecments ik uuduq;r::un:j stunons ditfer from elevared
seton= the venecal intent fas been o wdenatty o gonod smanon e thar does aot unnecessanh
compromise wliacent propernes or incur excessive expense theowsh cuber unlity relocanon
Or P[f‘lpﬂ;'rr |1,_l.1[H{1 [#0% ] o

Hecomuang that the bte of 2 panse svstem should be measured in conmunes, the baseline

. entrances huve been selecred m minimize mposiuon on exisung propertv. For cerain
A5
)
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smnons. such as Rohson, a vanery ot altemate or supplemeniany santnr houses could be
unlized. depending on aegomanon wath stakeholders.

Stations Access - Stanunn enrrance configuratons provide a luerarchy of inter-madal access
that 2ives paoary to bus tansters and pedestmian access. FandyD ART fuading s been
located to provide sy access o the elevators where possible. Passenger drop-oft and
pick-up has been atfieded secondary paoar at nust stanans. Prefezence has been ziven m
using in-sereet parking fue passenger deopeotf and pick-up, rarher than providing off-street
parking At stauons. Bike storige has been piaced ar vizibly peomunes: focaunns ar stnon
entrances in order to derer theft. Up to cheee service-packing stalls aee provided for police
and mamenanece vehicles

Resoluon of the stuon aceess 1ssies 15 4 complex marter thar ceguires extensive dilomie
and  consulmnon with  the cnes. rransit agencies  and  bwal  srakeholdess.  The
SNC-Lavaling Jerco ream plans 1o establish a Stacon Aceess Planaine Committee thar wall
bring wether the kev decision makers o facilitate this aspeer of the desum process.

Clarity of Path/Sequence of Movemenr - [he stauon's pame functon ts v be 3 direct
conduit 0 gude people to and from the muns, There 13 2 basie feaenonal eommzanon
theough armval, informanon peovision, nckeang, fare contron, wavel 1o plafonn and wating
for the trun. This requires 4 svsremane peogression that 15 easv to tollow fae the firsenme
user and 15 conastent berween sraucns across the svstem The snoon plans have been
developed using nghe-hand rule pacon movements. Spaces are noented o disvar deason
making as o hnear senes of smgle choices, Cross-low movements buve been munimized.

Station Balancing - Pacron tend ro wait at the plactorm in 2 proxumies that corresponds o
their aprinm point of armval. It 15 thereby important foe the srstem o vare the platformn
entry points feom staton o saoon. This approach, termed “stanon bulingng,” provides a
muore even dismbunon of passengers within the tmuns,

Level of Service - The stnons’ spaces and verneal aieculagon elements have been sized
based on level of service smndards developed by Dr | | Foun. Consideranon has been
gnen to the fundamental exit capacin requirements requiced for bfe <aferr. In addinon,
spaces have been azed making into account level nf service standards asociated wath tansi
use. For verncal ciecelinon, states have heen sized such thar 1f an excalator beeaks down, the
ouun tmansit pedesioan movement can soll cononue, albett ar 4 ceduced level AF service

Crime Prevention Through Environmental Design (CPTED) = Much ke the CFTED
panciples incomonted int the Midlennium Line, the currens stcon deswas assume
extensive use of uglass ar the platform level and in elevator shadt: 1 srrengthen visual
conrecaviny. Likewise, elevazors ace located in promunentls vistble public locanons. and o
relewated 19 remate areas vubly diconnected feom the senenal public. These examples
dlustmre just some af the many seearemes adopred and used i the fenenona) planning o1
these Canada Line statons

Uhere 15 an oppormenzo o develop complemenrary SOMPAmIST Wics m close pooexanuny o the
smttons, partculads commercial functdons thar can reman oper a0 meht These have mn
been indicated S0 the supon funcoonad pline ar chis ome. The sxplomton af these
witanves s one  glement o be  considered dl.:ﬂng rhe -_‘r;-'|-|§-11 development
public consulmoon phase of developiy the Communmity Partnership appeoach,
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Canada Line Base Case

'_ ;,.— E DESIGM mmsrnummm EHHRENHEHTAL APPROVALS

The more symiticant CPTED challenge 15 presented by the underseund statnns, beeause
their general narure entuls the removal of public arcas from the public strevtscape cealm
Chure solunon has been o creace compact stations that are close ro the surfuce, as opposed 1w
beine deep undergeound. Our “closer w the weound” appooach enabies verocal acculanon
and connecung concourses to be shocter, and peovides greater apportunit fo ncorponse
marural light o the smanons. These srmaregies concentrare paron acosty as opposed 1o
dispersing 1t along greater runs, and provide meaee opporiunn Tir overddok from the
streetscane.

The concentranon of paienn acnvin is a core component of our buschioe approack. [r does
nov mean thar addinonal access 1= undesicable: however 10 1 m sonzrass m arge “renmcle”
tpe sations that disperse transtr patrons theough muluple angle puspose undersround
passges. [n addinon to chmg expensive, passages, such as thuse creary
unsate environs thar are not well used by passengers. Our Commume Pastnership approach
works with property ownees who can benelit from exposure 1o added commercual waffic and
provides “eves wn the srreet” for scenndary entrances and concousses. [he end cosulr of
imprewed accessibiliny can only be achieved theough the stanon finalizanon pencess, wiza s
consultagve ourreach

Universal Access — For sunons, disabled access incorpurites all pecsons wuth lnuong
conditions, from those with impared movement through w0 those with cosminve desabilines
or tmpatred senses. U'niversal access cefers to the intermnon of consdesanon for disabilioes
within the munsteam of the design. The smoon funcrional plans addeess some af rhese
1ssues through the orzanizanon of spaces o create clane of path, and the use of escalatore
and elevarors v assisr vertcal mowement. Other ssues for the disabled sail be addressed
through the detiled «tanon desgn. The SNC-Lavaling/Sercn ream will esrablish 1 Disabilioes
Review Commuitee a5 pact of the Public Consultaton Progoum v coordinare and hase with
the disabled communi,

Ocganizaton of Ancillary Functions — The ancillarr space funcuon: i elevated and
underground stanons cepresent up o WP 4 of 2 saden’s ol door area. They seguare speaal
planning tor spatial and funcnonal relanonships 10 be manrained, and ssues such as large
equipment removal and lacaton of prumarny electrical risers are accommodared.

ln underground savons the accommaodaton of ninnel venanladon requLremenrs 15 essenual
o the sradon's lavour. Care has been raken o develop mnnel venulacon seratemes thas wall
protect the pomary parhs of exir and station air incakes, from unwanted levels of smoke
filled exhaust wr tfrom recirculanng back inro the stanun, pace o the safe evacvanon of
D sergers,

Comstruction Method — The Construcnon Method 1+ umpartans o the sequencing and
scheduling of the work. Key mrterfaces berween guideway and snuon wiluence both desiegn
arnd construcnon methodologe

A elevared stanons, aven the poor ground condivons commaon e moss ares, i has been
necessan for die gultlcw:u and 2mnon structures o be meprated and share the same
toundannns. By shanng 1 common structure, potental diffcrenoal serrlement ssues ar the
boarding ineertace heoween plattorm and vehicle are avoded
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. Canada Line Base Case Afiitics
WSEED < DESIGN, CONSTRUCTION AND ENVIRONME:

AL APPROVALS

Lnderground sranon buxes are located in rthe streer aghrot-way o reduce property
acquisiuon costs. To reduce rrathic dsmprion dunng constueton, 1 rop-down excaviton
method 15 proposed ar <elecred <tanon lucanons. This approach relies on establishing 1
perimeter wall uround rthe stanion box and then construcung a ronf sirueture far the stanon.
Onmee the el stracrure 1 in place. the madway can be renstated and tradic opemaons
restoredd. [n the meannme, excavaton of the sanon hox can rake place underneath, wirh
relanvele Derle impacs o vehecular matfic.

i Svatem-Wide Procurement

. P | Ct)(."-)

3.3 PROIJECT APPRECIATION

391 Neighbourhood Character

For the pumose of <tanon deswn, the Canada Lane has been divtded inea seven disnnet iegments,
cach with umgue urban charavrensnes and techrucal challenges. They can be classified as Gullows:

. v Downeown 1 chan (o
A R S A I S I B TR PR
i
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. Canada Line Base Case i -
ENVIRONMENTAL APPROVALS,

RS - DESIGN, CONSTRUCTION AND

+  Cambue Street Commereal

o ambie Sieeer Residental

o Indusemal Inteemioddal

+  Rechmond Noumber 3 Road Intematonal Distncr
+  Ruchmond Number 3 Road Commeron] Dhame

+ YVR Support Areas and the Airport Lecminals

3.3.2 Location and Site

The rationale utilized for starion locaton, eonfieuranon and feas s ertncal response to
umique community regquicaments The peghbourhonds vare dramancally o Zhacacer, arcluteerure,
density and urban fabae. and therefore each sire has been mzerull cunadered sl remnd 0 sanon
aceessibilice, vistbiliey and recognition. tntetmodal toanaters. and day and naghr e secuzn

3.3 Station Prototypes

In eesponse to the vaners of conrexss theough which the Canada Line il sperre, four sagon
protmnpe configuciuons have been developed: own for elevased stanons and a0 For undergeound
sangovns. Several stamons, such as Broadway, are umigue worthewr confeumuon and are nor
prowonvpical. The four promnmes are as follows:

. ¢  Elevared cenre plattorm
»  Elevated side plarform
o Undecground-sticked plattorm
v Undergeound centre phirfoem
I'he clevated cenrre platform prownpe s udlized ar the wpon canons amd 1 Bndgeport. The
elevared ade platform poostotipe 1= proposed for stanons aiong Sumber 3 Road i Richmond, The
undergenund-stacked prowcpe 5 uiheed along Cambie Steeet v murwmuze the extent of the stanon

box foopan, while barh sde and centre plattorm contipumnon: sre wilized w the downrown
underzround statons

3.3.4 Downtown Urban Core Stations
+ Waterfront Station
+ Robson Street Station

«  Davie Street Stuton

Neighbouthood Charscresr

Mthowgh located m three disunet preaincs of the an. the context o each o0 the theee stinons s
chamctenzed by intenze public acoviey, commezenl growth and orgeoang devebopment. Vaneou er's
downtown 15 reoopnized a3 1 vibrung safe, clenn, enveosmment amndst ek lisreneal  and
eontemponn drchiecnire The Waterfront and Robson sranon designs incomporire the Granvdle
Mall redesign cursentiv betne considered by the Cire af N ancouver
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Stacdon Feanures

Ihe underground centre placfonn eonflovrton 15 vnlized 1n rwo of the downmown <aons m
response o the wide tack centres assocated with arher the o bore sunnels or the special
srackwork. Waterfront 3monn uolizes a side plasform configuranon w eesponse s the cliose ek
centees scleered o munimeze exeavanon width i the cur and oover gutchewa sectton m rhis aren. The
plartoem and soneourse levels are consuned within a erand urban toom nf zener was double lewh:
sprace, achueh will be well o, and ofter nppormnies o mieoduce davlehe

W L:.‘:rr'rl'—n.’ S?J:!-‘Jﬂ:

Locadon: adicent 1o Canadan Pacific O Tenn Sanae, ander 3 newds confeuced Granville
Street nghr-of-way, between Cordova Streer and Hasangs Steer. CI Stanon cusrentls functions as
the cin’s inrermadal rransie huly the front dones of this histane building provide direct access 1o
the Skv Traun Expe Lige, SeaBus, West Coasr Expeess and 1 number of retul csmablishments. The
sanon 5 ideally located o connecr directly it the CF staoon man hall for passenger
rransferring to other mades. \ «outh entrance bevond Masungs Serrest services ke magonn of
Lm. peas Bidecshup desdned tos the ceniml business distoer

Station Configuration and Characreristics:

-
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Fudsnn Swevi >tactan

Location: approximarely five eiee blocks south ot Wateefront Smadon within the cerall and
eommercal core of the ain This area of Vancouver conzists of large-scale developments such as
the Sears Jepartment <tore. Pacifie Centre Mall and Vancouver Centre Mall, 15 well 25 low-rise
eommercial developmenis wirh <idewalk frontage

The locanon of rhus stanon more than any other <+ subject o pubiic debace. [deally 11 should have
ey entrancss: one feeoung o Robion Sceeer and  the wthee o Geoeme The curremt
contigumnon, because of budger consretnts, assumes o sinele entrainee on Robsan Soeer
t'}p['l-rarmnme.-' exsst tor the staton oo muke o connecton o the Pacitie Censse and Vincauver
Cenwe Malls. bur this = prabeaced on che mall ownees” substanoally paving for she exrm saonoe
nfrasiruciure needed for the Ink

Station Configuration and Characteristics: -he general asangemenr 15 illusemared i Drawangs
RO CONFADR-AL2] v V2510 \ppendix B-l. The pomar sraoon howse on Greanville
Street 13 Iocated north of Rabson Sorcemsarhin the eastern half of the mad nghr-ot-way. A new
emergency egress star 47 the wauth end of the olarform exies 1o the sreeer. Prrental diresr aceess
mito the below yrade cerud bnk bocated noerh of the sranon bos could replace the requizemnent toe

the secondars exit oot

Diasie Streel Station

Location: the dinamie soenbourhond of Yaletown. Onginally developed in the eaely 19005, this
ance-wareiouse distriet 1 now 2oned pamaaly as CD- | and HA-3 and 15 one o7 the an’s auost
thaving <hopping. busines, cesidenal and night entertunment premncs. A simple huseeal
building matenals paller or bock, steel and glass. make tor s dch archuectuse. recendy restored m
s oagmal characrer. e sanon must Gt mio a dense urban tabac: the prmpased locanon ar the
meersceton of Dave sieeer and Paaific Boulevard provides the oppormumun o fit meo this
coneest. while seraddhing the border o 4 new muxed-use high-densin development 1o the south,
adjacent 19 Fulse Creck.

Station Configuration and Characteristics: the genezal arrangement s ilustmated in Deawings
B65TNH-CONFHDR-A3 o M35 in Appendix B-1, Access to this underground smanon s

provided via 1 pamary sanon house in Bl Curgs Plaza. The stason entance ar Bill Curtis Plaza
15 located at the norh end m order w achieve the grearest penerraton and best <erve the Jocal

naghbourhood. [t wnlies the cxizung parkade eoress paviion on the sourhwest comer of

Maunlind and Davie Steeers for elevator access and eniergenc, epress. Reconstrucoon of the
exisung sturs and elev iror i wsumed, in order to serve the functanal and secunn requiremens

ol the stauon

Key Sire Fearures, Specia! Requirements and Opporntunizie

These theee ates witer the Peassibiiir Vg Wi I':ulﬂ_u: and onvie spaces such 1: the new Greanvdle
Street Mall, connecung o adacens underground el and i the ease of Waterfront Station, serving
1+ 1 catalysr for the sumudaton 0 mapor sedevelopment around the stcon hub.

Waterfront =tation: renowanons o the OF Smnon over the cears have creited 1 seoes of

overlapping components fo o anmodare intermodal requicements. Margially funcronal, chese
components have resuited i a convolured and ineffictent svstem of mass publc transu nreetace,
In addinom, o senes of infmsmicture upgrades adipcent o the sunon. phased over many vears,

)
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have resulted 10 a complex nerwoek of underground spaces. pedestnan links ind vehicular nght-
of wars. The prominence of the CP T'run Smpon locnon provides melnple opporiumiies o
sutch together and ue inwo other exisung circulanon elements and bz, While 1t 12 noe the
mandare of this project m Anance and implement <uch an und-:mk.m‘ tas recogmzed thar this
new Canada Lane smoon can seqve as a cu1|-.-r and generame of mapor change o this ke
miermodal habs

[here aze tfurther oppormumines at Waterfeonr Stanon 1o seovide oree g passem
The deruls of this opportunin are dizcussed in more detal in subseenon 100 of ths

LT,
Rabsan Starion: severa] e ins to adjacent exs ung development: are prwsible @1 e propessal
wcauon, such s the underground link beoween Pacifte Cenpee Mall asd N eseocweer Uenpese Mall
south of Georma Srreer. Although the baze desun: poowvades ot one enmance, thas sirs fers
pame apportunines fo ntroduce addiconal remil venues, as well a4 underzeound linkagze o
extsang adjacent developinents. Such oppormunities woathd be sursued Sused spor ceaching o
negotated agreement wirth the mall awners

Duavie Stition: reconfigusanion of Bill Cums Pliza, combined stk ae smeectice aath the
underground parking structure, 15 the paman design issue for Dave ~=amon Mrhenggh e
enitranee  confipuranon has been developed tor this BAFO submssior. e meaametul
dizcussion with the kev peapeery stakeholders wall aliow us ro explore and porenmall find 4 berer
solunion than that currentls porraaved i the design deawangs

3.3.5 Cambie Street Commercial
»  Broadway Starion
* Qakridge Staton

Neighbourhood Character

e Broadway and Ohakndge netghbouchood characters are sumular, with e and three stoeer

properties with 1 recu! base and comemercial space above, 1hese neehbouchoends e punc ated
with major hLquJ.I.’!P: and {urn.Ph."ie-t such as Coev Flall and !"Il.d».m{gl, fenime l‘!'ntn pLI?H and oother
vacant sites offer opparmumnes o locate staoon entrances thar can be irregrated e the comumumn

S:ation Features

Broadway S:aron

Ll

Location: approsimatey centered on Leh Avenue, with the main enrzanee I..',Ht,'l_l' L 4 pogton
of an exsung parking ot on the cast ade of Cambie Stzeet. The "acanon wall sl for funiee e
i with the extension of the Millenmuum: Tine, which may be located Beloow sither 1ot Vverse or
Beoadwas la addicon o dose prosamine o the busy inrersection ol Canbie Srreer and Beoadwor
the proposed stanor bicanon serves east/ west bus waftic, visitors and ernplovecs of Cies Fll andd
Vancouver General Hospial Desire for thus stanon: 1 expand and peovide mulople entranees
with undergeound connecting concourses 15 <rene. Howes er, conswdenne CPTED -relied teues,
our preference has beea design compact stauons that concentmite padesrnan enwary rther
than chsperse
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Configuration and Characteristics: the stanon genem! armangement s dlusimited i Drawangs
$63 TR ONFADE- VD o AL46 i Appendin B-1. Broadwar Seaton s peoposed o be an
snderzeound side plarform stinon, with an undeneeounad sckenng concourse above the plasform,
M teoure Millenmues Line plactoem can be aceessed from the same mud-level ¢ancourse, fonm
b fare-pid 2one, thus manminng the same ceketine theeshold for passengers dccessing either
the tanada Line or Millenoum Line plastoms. The <adon s plan assumes o reocutng of the
sastny fne on the norh sade of the entmunce, i1 propo<ed thar the laoe ¢ emed southwands oo
stmnect f Uith Avenue so thar i the rutere, when the D cedevelops ws fand froncing
Broadwar an enrmnce on Broadwar can connegt diceeths ina she sianon concoirse sarhone
invrilvinyg sturs oF cscalitors,

Jagmdge >tadon

Location: the busy muersecnion ar 41 Avenue amd ambie strcet = an wdeal locaton for an
underground staden, Adjacent o one of BO'S muost promminent shopping centres, the intersection
il functons as a4 noody south and essc west tonar exchange. [a this neghbourhood, Camibne
street i+ Hanked on both the easr and wese sides by commueroal develupment. [n addinon o the
three-srorer eommercial and cernd buldings = 1 o: sracon aow dlosed). located nn the northeast
somer of the mtersecton. Aecess o the Canada Ling staniom s progesed o be foom the west side
ot Cambie 2eeer, south of Hlsr Avenue. The extsunyg plas on this cormer functons as the bass
o me-n o stadon entrance and ue o the mall,

Configuration and Chacacterstics: the general amangemene i tlluserated in Deawing 365704
CONFAHDE-AED m Appendix B-1. Lisking int the plaza has been explosed in oeder o coeane
a dvnamie pubbe space. The reault s a4 e tat benetics -he remil componenr and manrains
e prosisun o the four wm-steeet bus stops eared ar shis magoe sweet inressecuon, A senes o
e tereaces, planrers and yreen plares define 4 new ampiuthenatze court. The court wll provide
dizeer aceess o the smanon concourse level. Lpon entenne the fare-pad zone locared helow the
southbound lanes of Cambie Stweer ane prooceeds cisreand., ander the Henmage Boulevad,
directly aneo the notthbound platfonn, or descends 9 dhe southbound platform located below.

Kev Site Fearures, Special Requirements and Opperiunities

Broadway Starion: thus stmtiun s ar a lower elevanon than the noeth end of the new smation
house: an oppornan exiss 0 connect Jirectly ffom the southeast corner of Beoadway and
1 ambie v the mid-level coneourse of the stagon. This constecton 15 assumed o be ineorporaced
15 pact ot the (Cir's redevelopment of thar Slock. A knock-cu: panel ar concourse level will enable
1 smple conneenon mo be made. The locadon of the propused steet connector 3 dependent on
the sramus of the B-Class hedrage hutldicg loeated g nieeth of the smnen house. [ necessan, o
ttesnute conpecton that avouds the bulding cin be provided Locating she proposed pedesinan
btk snder the adewalk will avoud eonther wnrth the exisune 'u—r' e Batlding locaced oad-biock
perweer the exiaang Lan-vwned packue booand Bodasn The locanon affers the potential o
e 50D A :'J”JIc [RITERE s BT pissenger piek-up and doopeaf? some o the east of the stagon house
the ircu o7 the ecsune surfiace parking lore

Oukridze *taron: (hkodge Shopping Cenrre 2 plinmney swmeticant redevelopmenr, including
maur sestdenaal expansion. It known char the mall cwnees wonld be nterested i o dicect link
i the mall. The opporrumne ro add o souch cnmmsee would be subject 1o negonanons: with the
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DESTGN, CONSTRUCTION AND ENVIRONMENTAL APPROVALS

3.3.6 Cambie Street Residential
* King Edward Statdon
+ 49th Avenue Station

Soatghhoustand Chasagier

Uh:s precnct @5 predoruminti coned as single Aamily residéencal with some mised e commercial.
Lhe s Wik " characier ot this asea will be nuamramed e :L!-j:r:?_-'_[;:__{ the i oof the stacion houses
win the enviconrment. A sumilar eesponse o smon der < pnvisioned Sor these mon smanons
modesdy sealed paviion-tpe sonwim howeses. Mimmal disvicbanee of the Hensage Boolesaed s
enncal and has bees addeessed morhe Tavaur of the <tanon butes and thetr beaoons below grde.

Sranon Features

Lhe undeswmound-stacked plactorm confiruranen = unlized i shree o the Cambne Sereer sanons
The stacked configuranon, wuth the southbound minnel beloow the northbound unnel, reduces the
sanan excavanon tompont thereby reducng ate disturbance dunng constmction. Placing the
aoctbbound wnnel closer to yrmde aumimuzes smnon 1ecess ame and thus setal toavel neme, foc
hound boarding passengers. Passeagers enter this underground statton chroueh 3 single smoon
howse, via stars or an elevaror dicectly info the nckenng zone of the man concourse below
Passengees mas then purcluse uckers and pooceed tneo the fire-paid 2one. This aren peovides dicect
eeess 1o the aorthbound platform and a diseer ¢onnection via sturs and an ascending escalaror wath
the sourbound platform beloaw

King Edward Stag.en

o Location: it rhe mrersceton <f kainy Edward and Cambie Streer. This mrersecnon demarcares
the north extent of the Henmage Boulevard, The boulevand = framed by marure fir trees along s
borders and puncruated by o prominent sequot ar s enere. Thas formally planned seement or
the boulevand 1 hughly valued be the public, and ever effurr has been made 1n our desym v keep
it and i3 teees mtact. The stanon entrnce 15 bocated on the south @ast comer of the intersecton
on the stte of an exisung eesidenoal property.

» Configuration and Characteristics: the zeneral armangement i llusrzared in sunon Poaaoepe
Deamangs 3637 4-CONF-HDE-AS! o M35 i Apoendix B-1. Funeooeal plans and secnons
foem the bass of the stacked underground smuen promrepe. The samon: w He and b
Arenues assume semalar lavouts. The stanon aonse on the easr side of Cambre Streen s onvisnned
as a modesth sealed pavilion wirhin an exiseeg commerca! develonment

4%t Atenue Stinan

v Locaton: w1 clise poocnun o fangara College, rhe svesteceen of Sith Yeenue and Cambie
Stever will provide

rapd transic access oo a s of bvah commarees and sradenr< Predumunant
zoned for smale-

neimes, the chamcrer of the area 12 thar o 1 marure  eesidenoal
neghbourhood Cin the southenst comer of the mrersecton are the Langaes bstawes, while further
tor the south s e Lanear Golf Course. The proposed sucue pan lcates “he staton box under
the mremecton, w1th an strmnce sited on the northeast cormer, rcpl;:-.n—z the ¢xiagng "*lt'l}.:]'l-"
famuly residence. The residual sue aren behind <he deanon wall be ased o bocate 3 surtice tricnon
Posyer subrang e,

“ i
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Canada Line Base Cases && .

L iy -

+ Configuration and Characteristics: the stnon sire context plan s Wuseeated 1 Deawing
BO3TIMCONFADK-ATE i Appendix B-1. The pavilinn 15 Incated an the northeast comer
property ar the 9th Avenue wd Cambie Srreer intersecnnne
The genecal contiguenton of rhis stanon s amilar o King Edwaed stauon. sah the mam <anon
eolume Iocated on the ease side of rhe munnel. Barther than entenng die soanon honzee feor the
noeth, pareons enter the sranon house foan the souwd. Sies o an elevanor orewide Jdiceer access
o the nozeuny 2one of the mun concoaese: helowe Pissenaess may dhen purchase ackets or
peocesd oo she Gre-pand e Az oarch l\.l.’l:J; Eilware statzon, this aeei -I*rmu:.r.- dhrect access
oniee the northound placfonn and o dieece conneczon via stur and ascending escaliror, wath the
anuthbound platform below

Kev Site Fearures, 3paciai Requirements erd Onportunidiss
King Edwuard Studon

v Comatruenon of the bone Eduand stagon tsiumes AoguEnog the il prapert. o the southeas:
comer.  Lhe <ason bocse and Trcoon Power subsuizon will fullh Gecupy the sesidennal
pri |P€‘ﬁ".

4%:h Avenue Stnn

» Ar 4%ch \wvenue mtanoe, o thie sourheast comer of the mterseenon, mare eveneteen e

the siaoon box slaghely o lirmur distuchance of exisune trees

. screen the Lamram Bstes residences: It may be nevessan mothe nex: phase of Jengn to adjusr

3.3.7 Industrial/Intermodal Hubs
+ Murine Drive Station

v Bridgepon Station

MNeighbourhood Characrer

+  Marine Drive Smanen: the aenhbourhood amund Manne Dave and Cambie Streer 15 3 mux of
residential and commercul developments straddling the sdye of ndusznal parcels 2oned -2 ¢ the
south. This area has potental e more high mtensie empliovment, suek as biotech and hgh-rech,
in the furure. Due oo the width of bath Manne Dave and Cambie Steeet gorthy of e iniemsection,
the perceived chancrer of the neighbourhood 15 moce & vehuicular sone than o pedestrin sealm.
Mhis inter=ecnon demarcares the womumaton of dwe Camine Flearage Bowlevasd: s che sk o
Magine Dave e agheotway macrows m 2 Sour-laine confeurmoor sithour o median, The
substantial redicton ar wndth aleers the ehamerer of the smeet from prominenr shorghfiee 1
secopdary amreral

ST

» Brndgepoo 3

n the hgho mdustnal chamcter of the arca 15 quickl changng ino 2
eommercial entenunment precncn Lhe seeendy complered extension of Gazden Cine W has
provided direer wecess wr the site, while the pew casino located o the morth aide of Raiver Road
has made the merribouthood o desoaanon lneation The adiacent selwas bnes, -par Bnes and
sidengrs 1o thie sonzh of the are, paored wath the new casing, ceeate 1 challerzing contest i which
tor locare Rrchemond < Lingest staon and inteemedal mmansir exchange

= o
W SF
i B
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Srazion Fearures
M aztae Deoive Stiton

+  Locadon: o the southeasr of the intersccuon of Maone Dove and Cambse Seecer 12 rre 10
te. lush widy indgenows plint Wife: 10 dhe southwesr are 1 senes of sesdential two-store e
e owath 4 owosstores office hulding on the oomer The nooh side of s Buse infersecion s
seped cemmercial with adicenr cesideninal on booh the cisr and wesr

s ar ambee Sreee e
e northwest comer 1= 1 s stanon, and an the northease cormer 1 emall-seale monvenence et

seablihrent

Trz propesed leanr o the clevated smoon 1= agproxmarely 20 merees sl of the sorbease
rmer W the intersecton, along the west side of the ICBC sie. as shown i Deanang 463704
CONEHDR AEE The suoon fedinices an neemadal exchange wirk o six-bav bus on, The
e nepotmies o change mowmde of approsimarely 3.0 merees. with o landscape butfer done e
reth side of the propeeny

+ Configuration and Characteristics: Sie Comeesr Plan and confleneimon o dloseand e
Prevatngs 36370H-CONF-HDER-ARL o ALM n Appendis B- | L alizagon of the tomvwmaphs
4 xev enmponent in the stanon dessgn. The uckenng concourse s icared along Cambie Strees 4
sufewalk level ar the porth end of the stanon. Access s then provided down <0 the Sus luon ek
v 1p o the cenrre-loaded plutorm. Tighr sice and abignmen: constounts v sosoled thesugh the
sse 0f an offser benr <trucrure for this cenwre plattorm staton. Locanng the bus lnop east of rhe
stamon, ar 1 lowes elevanon than the nckenng concourse unbizes the station i< 4 seteemng clunent
. tuz the R-2 aeopernes on the west side of the sireec A centre platform s propered 0 e boeal
ae condinons and sccess: Cuculaton from concourse level w plarforen leviel i achieved by siair
o zscalaroe anented e an in-lne armangement,
:_i:'.::cpi.-l".‘ Station:

v Location: the site 15 to sccommodare an elevated station 2 15-bay bus loop. a passenger pick-up
and deopentt’ zone PPUDO! and bievele stomge. The stadon will funcoon as the interchange
sapon fom which sourhbound trains will eoute to erther the apore or Rickmond, The sazon
wil alse be the mennng punr tor northbound trains from the urpoct and Richimond. The s s
apprommatel 200 metres above sea level in an area that was prone w0 seusonal fleasding pnnr rel
the construcuon of dikes along the Foser Ruver This local e hrr'Lph* has reanred m o
tomwgzachy thar e visoudly Qar, warh spane rameml vegeanon, This sradon 1= desined o be o

st for change, [dennficanon of the preferred staton locanon wall e 1 kev aspeer of I_"n_‘
sr3mon precinet plinmng axercie

+ Configuration and Characteristics: the senenl armngement of this elevared stanon = dussped
i Ddmnns S0 TORCOINE S HDIRG- ALY e ALYS 0 .“LP-ID\‘“{J:_K. B-1. In developmy e svneni
rmanzement a0 thas Soion, o has been adsumed thar e elevated pedeseran bridue wifl e
pr wided Beheoen the Suoon congouse and the ]’ﬁi'k:ld&‘ arpuerure e rlnp._—.| e ol Bl <15 et

=i+ e i heen considered in the access ewre<s caleulatons

)
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Keu Site Features, Special Reguirements and Oppartanities

Mariae Drive Scadon: dunne construcnon, there is 4 steong likelhood that muen of the exstng
landzcaming along the east side of Cambie Srever will Be removed. the speaific lncanons of planiers
ard ropes of plines wed will conform o CPTEL priaaples.
sadgenar Braton: currendy barren of andscapure, the e desim will require conaderancn of
sew planneg areas. as well as sof and husd suctuce wearmenes, A landscape busfer sone alone the
sath sude of the st pared with the clusion of Tand: seaping wedun the Dus boop plaza are
"Mr--.hh' e enhancements chat will be snudied in mere desal dunne the next staue of desian, The
neoader opporruines armund the Bodeeporr stuoon selare 1o rize redevelnpment of the staaon
Drecinet plan

3.3.8 Number 3 Road International District
« Cambie Station

»  Alderbridge Station

Ne:ghbournood Characrer

Developrment m this aren i escaliong wath new large-scale provects plinned tor che near fumire

r

@

redominantdy low-nise commercial development. the naghbousiiood 12 very acave and often
ongesied with veluculae watfic. o the basehne proposal, these owo smnons as wuh all the
Reenmond sranons, are ehevared and aeenged 1 1 sude-loaded plactome: contiguranon, The elevated

gurdenways will avend conthicr wath erss eenbiie and local public reansie Thes opien v wds contlices
bervern pudewar columns and left-oum banes on Number 3 Road, and alss achieves o relaovels
strazt szdewan almement

-

i

sion Fearures:

Cambie Station

.

Location: the proposed sue for this smnon 2 the southeas: corner f Cambie Read and
“umber 3 Road. Despaee o relanvely eaceow stanon Guiponk twe peooerties masr be e iteed o
adeguatelr site the snagon,

Configuration and Characreristics: Cambie stinon is shown i Davoane W037HCONE
BHDRG-AIN] This seanon 12 bused on the devared plactonm prorospe ssed o Vderbrodee

jderhioe 3La0om

Location: the praposed site for this stanon t» the southeast soeter of Mdecbodge W and
Number 3 Road, located along the edge 1o the Landsdiowne Mall paching e While certain
pisheng spaces wall be lodr, the ovenall positive benetit of rhe stmon foe e mall sall iz et
Le Wavd 410 PATRINY

CﬂﬂrEur.ltl:m and Charucternistics: the e weal arrangemernts i Viderbndee <oirwn ace
crzated n Sunon Peatoope Davangs 86370 LCONP-HDRCAT to A21H i Appendis B-1

i

The stanen struemure 15 desgmned w nunimice the amounr ot ndsvidual fosenes and foundagons

. i own e eonsdered poos load-beaang sl condiuons. The elevared sudewsy ar the sranon

R R T P S N S
®)
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Canada Line Base Case i

platform locazon i suppearted on ro casron-plice concrete bent structunes spaced 36 merses
apart. An addiional bent sieucure ar the 18meeee mid-span works with the quideway srructure o
supporr the platform and soof The proposed strucnure will result in minimum impacr on
pedesrnun crouiation and visual encumbrance.

Roandwar eenlymment atll Tae ceyurred at the peopsosed <tamon locanons

Rey Sire Fearures, Specia! Reauiremenis ard Opportunities

The landscape desigs S aceas adpacent o the sasons and below the guideway wll plav an impartin
wll in promonng the use ut the space alonyg the east side of Number 5 Roud. ¢ Ippormmny oo inid
snder the sranon platforms wath cetad O commernial 1a the future will assist the e of Richmond i
tos longeereen goal of crevnng o defired streer edee for Namber 3 Road,

3.3.9 Number Three Road International District
+ Richmond Centre Station

Neighbourhood Character

[he peoposed smaon locanon 5w Reckmond’s commercial coce, which 5 soned pamanly as €7
Commereial, The widened aghr-ofunay thar accommodates the Number 3 Road busway remmundie:
ar Ackrovd Reoad and results in g nareowang of che <treer crnss-secnon a: one proceeds southwazd
The character of the precinet quickly changes toom greenwat 1o enmmercal core,

This aoen of Rechmond s zoned as €7, Downeowns Commerenl Zoning. Publie jeeess o retul and
commeretal developmen:s in this area = pamacily by vehicle, which has redulted in the provision of
extenyve surface vehucular parking along the eazr and west sides of the ogheot wa

sratdon Feaamures

Rickmond Cenire Stanion:

Location: the rerminus soon n Bichmond s located on the west side of Number 3 Road. just
sousth of Saba Read. The saoan. o elose prosimise o Richmond Cine Hall and numerous cenu
venues, will funcoorn as the southem hub of the Canada Line. The cenmal sssue as<octaed wark
this stanen = the nermodal bus faclioe and the extent of propert acquisiann needed w aue the
staion and Dus funcoeons !
Configuraton and Chamecteristics: Deossangs S6370 b CONEHDR-AZI and A2W
Appendix B-1 depicr che stagon contiguranoes, Ao shoswn on e drvsonies 1= the scheme for the
full sntermwndal bos loop, The desipn of tie Rechmond Cenrme seanon matches the Livaur af the
Richmand finds of eanens Higher adeesiup demand ar this stanon necessitates wider vertical
curculanon elements than the wtiver stazons o Richmond. Taeeeral 1o fe fictlite = the mcermendal
comnecton t a bus loop. The peoposed bus loop lecanon 2 alang the wesr side o the <ranon

3.3.10 Sea Island
+ YVR I support services station
* YVYR 2 support services station

T

)
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. tanada Line S

+ YVR 3 terminal serving station
« YVR 4 terminus station

Neighboyrrood Charcrer

"‘J

Aoaer Erem the relatsely tine srmed naghboorhoad of Burkeville, Sea Liland 15 chamicwerzed b by
:.l;zr serucrures wsaociatad with the wpodt, shuch ace separated by farge, grmssed cxpandes, M S
e ared, focated berween the wibitanes ac the mouth of the Feser River 12 exprzed e the il
clements, espeaall wind and wand-drven s, which 2 3 ke cunsideranon for the desien of che
AVR sranon:.

Uhe sirport cepresetits Vancous er wan internanonal perspectve theough 102 inteetice with busine-
srwellers and rwmses fomoall over the wodd An mporan: pome of amal and remonal
promnence. s mmage and brandime has been careulls nuenered o rerleer the chamerensnes af =
'..It'.:rll!:' beaveral Nocthwest Paartie coasml senon. Element: disdnctve i the arem ace ‘-‘*E‘“-'“"'-"-l
hztmwhiour the Domesnc and [nrernanonal Tecminal Butldings, i sher archerecture, <heir wrweck
arvd even eerul

s-ziion Fearures

The "-.trpur! lands aze undc:'gnLrl;.: swemficant dex -rl-;»p:nr'.‘li N CEAPONEG (0 :l_nrJ.nP:urd: 'E[:"N'Th' “aster
tanmng, dichough nor complete, hus estiblshed locanons for the rew latemanonal Budding, and
‘;tc relocatton of long-term packing ficilites tovward the eastern extenr of Sea lshind. 1o nud-20003
srantec  Architccnure developed preliminan deswms for five wrpon savons o Sea ldand.
Subsequent 0 the RED submussion, the SNC-Lavabn/Seccn eam has worked warh the  Awposer
Vathono m evaluare longweem goals for VR a0 order 19 establish an effecuve SLEMlepy for
senaecnng o the Canada Line

e four stanons proposed for the tirpor aze shown in drawings 3637 H-CONFDRK-A211 1w
W27 A nverview of each s a5 follows:

+ YVR L curcendy planaed 1o be located adjacent to future long-term parking approximarels
it metres west of the Asthur Laung Badge south brdpehead:

v YVR 2t located adipcent ro the Air Canada arerafr matntenance faclic “south of the Soerh
Service Road berseen szanons |oand 3

* YWR 3 locared west ot the turure lntemanonal Termunal Building 3 cast of MeDdvoald Boad

» YVR & an amalpamaoon of YVR 4 and 5 locared stoaregically o semvice btk mternanonal and
Gormesihe el huilddines

Pre aspeier <ranons have been planaed o opumally serve two disnner funetonal azers YV R 1 oand
AR 3wl serve pamanly armving and depasnng passenges: it the remmunal buddings either now or
i the futire, YVR ssatons | and 2 are lncared in suppart areas and <o the chasmcrer of these coanons
i be somewhat different AL four dranons will be vsed exrensmvely be aepoer <eaft Soth ur genane
eand trom work, and duong the dae mo eravel berween huildings.

[he statwns are 1 be crnstructed as pact of the baseline 10 meer te reyqurements presenbed iy rhe
brouet Aachonne e addisoen o these tigal sequirements, addinonal sequirements presenbed in the

)
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. Canada Line Base Case . &35 F

£ B = DESIGN, CONSTR UCTION AND ENVIRONMENTAL APPROVALS

REV have resulted 1 the tollowing altemnons to the previnus desiums prepured by Sunvec
\echitecture:

o carcnlanon componenrs passenger ow and rermmunal connectors:
o Secun of fare-pad zooe opemoonal
v Lengrh of pladtorm (technnlogy

tioeraneanade, it s preterable w have 1 anele threshold defirirs the fare-pad 2one. For stamon: 2
ind 3 relocanme funure et space o allow aceess aale from the sckenng sore prevenss sosahle
theough-flow of nan-ncker-holding passengees. bor YVR 4 zae ammavs  if implemenied  are
or pesed for eac end af the plasioom,

The rechnology Pﬂﬁpiﬁﬂd tor the teans reduces the plaztoom length fonm () metses mo 30 meeses.
1?-'1[' .I!.i'i".lilmt‘ﬂr "'.If. |.|'.' metr=3 in .""I_'ll'r-un'l.'l lt'.'!:l&lh '..'1;|_€ | pr:h.:c:-.'-._: UTHMACT O TN N |;'.!'r',|.:r._| i [h_q[ 'h|-..
reduces the extent of the tootpant and the amount of reqiced suppaoet straeture,

e gener! configumnon of progammed spaces tas been main-aned 45 desemd 0 the pres s
hmisson, with the cxXcepin ot the concouse level oof snwens 2 oamd 5 For choese soatons.
end-luaded access versus side-loaded access through nckeong zones s propesed i oeder 1 aviad
comtlicr ar fars gaies and quueung ar ncker !.'em{r_rlg machies, Lhe rovised lavensr also prevenis
morasile secunry breaches rheough furure rerad space.

YVR I 3o

» Locadon: Y\ R stuon | s currencds locared in the cenree of 2 greenticld site, where turire
g wem packing will be locared. Thus stason. beme the closest o the Ruckeville
meinbeachood, wall be of greatest mrerest o the comewntey. The relatve positon of e
-ttty 0 the newrhbourhood and the ease of stanon aceess will be kev consideramonis ferm
thetr standpomt. These desires wall have to be balineed wizh locunng the stanon i the maosr
effecove locanon m serve the awrponts plans Sor lone-term I\:l_r’;;m_g 1nd orher finetons
assoctated with thar area. While currenddy shewan wirh the stanon lcated appeosamarelt 200
metres east of Lempleton Street. it 15 guate bkelv thar deruled planning and public consultanon
ali resulr in refinement of this aanon’s locanon.

+ Configuration and Characteristics:

The current <tazon plan s based on the elevazed ade plitfonn end liaded contieumnon. 3ince
YAR 1 stacon i3 nor ennsmncted in its wadth i the same war as she Richmond stacons, e
proposc af the next stge of desgn o look more closely a0 the verneal aeculaeor
coniguranon, o shurten the overll stanon contigumuon by <bding ‘he wsealator and souse 20
e autside of the plaorm and w move the devators o the concoure azea. The relanvel:
i adership for the stanon makes o dEfficalr o0 jusafe pooviding bol an wp and 2 down
escalutor tor each side plaztorm. and so for this BAFO subnis=iom e scheme assumes one
cecalazar per plarform but monncuns twe eles wors per plattonm

VE-D Snathan;

"

o Location: YVR sanon 2 s locared in foone of the e e Canacds moantenance racth, o
the thm np at fand bBetaeen the North Seovice Road and Uiz Mev arachie Wase Thes
stzwon Bocatton his beess seleered <o thar the stand oF manice =rees located o0 the other ade of

. e Noerh fecvice Road renuuns inorer It the constoucton of YVE | stvion i defeered, then

)
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o

TRONMENTA

R e,

L APPROVALS

YVR 2 wall become the lucal neghbourhood <tanen for the Burkewille eommunity, The
stacon wil etfecuvely serve the mamnrenance fcdin o s north, the Burkeville COmMmunIy
and rhe service buildings bordening die south vl of Miller Road. [t is shis southem reach of
the stnons wuence that has resulted 0 the proaon of an elevared pedestman walkwar
over CGirne MeConachie Wy o Miller Road. \r the urhan destan level, constderation will
have @ be grven M pedestman ennnecoions o rhis <tigon, s thar te ns are provided o the
sxsning silewalk infrscucnace, Witk the provision of 2 srade-separited pedestran crossing
ser Goar MeComachie Wi, measures will have 10 be considered 1) diserurmge pedesrrians
teorm crossing ar zrade.

Configuration and Characteristics: The samon lind smp. combined with the adjacent
pedestnan samp. makes for 3 celaovely agh: & e avadable land paccel. The nagroeser
contaienion of 1 cenere plarform stnon s deadis sued ro these site constemnts. The aranen
corriguenzon is based on the slevared contee placsnem protanpe develoned for YAR 3

YVR 3 Sminon;

Location: YYR 3 :agon will clnmarels seree the Samre latemational Ceominad Buildines,

however, i the shoer reem s muncmon 5 v suppaoc local mdership. The preferred locadon of

“his suaoon needs wther consideranon in the next phase of the projecr, hecause the sanon

must be locared where o can <erve ws mmediare Sunenon and vet aith an eve T the furure

such that the stanon iz locared propedy i elagon to die furre weenunal, At present, withour s

CORCEPIU deiagn for the teomunal, “here 5 no eollecuve arreement on the stanon’s best

bcazon, Weth chese wsues in mand there are rao straceges o consider:

¢ Develop conceprual and funcannal plans for the future laternanonal Lermmal Budding
with the intent of establishing o prefecsed and 1inal locanon for the sanon

[ Locare the staton now o senve onlt the mmmediane needs, and lel:l 1\ Pusure oo bold o
few and separate stauon tor the semunal w the funize, assuming thar a new sewment of
guadenay will be budt and a eonnecnon made o the operanng algnment

In both scenanos there has 2o he 1 zeneral knowledge and understanding of the funire ermanal
building's locanon and likely elevason, Thes 1s cequired because even under the more flexible
second npuon, the connecuny secuons that will serve the final stanon posinon must consider ti
bkely mange nf verngal and honzonml rmzacons, 1 this = cor done an this stage 1 is pesssthle thar
e YVR 3 snnon will be locared wheee the furre stanon canet be easiy ned into the Pperanng
.1|.Lgnm-:r.r It thar were the case it would pr shaiily B¢ necesan :f.gcr;mm:m;:._m thar SEETIenL .
tignmenr for 1 considerable nme while the exisnng suanon was demobizhed and 3 new smoon and
irgnment construeredd This wonld 2o necessantle be such 1 prablem of YVR 3 were the end of
the bire. but 1715 noe \aw rempeean shurdoswr of seneee 0 sceamasadare YVR 3 would cecult m
YV R bene emponanly deeoenmusaoned

+ Configuration and Characrernstics

v,
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»  Locadon: Y% R 4 now seconiteured o funcnion 15 1 smaed termunus staton that seres bk
e Donesoe and Liyern

agorl Termmais. seguires thae an addinenal, direer wessward
comnection be provided. The pew loenton of 23e stanen 2 directl n hine wath the fumuee fink

Thal

bulding berweent the rwn rermunals. This provides an oppocumts fo nclede 2 direer

pedesrran bradue connection from the west end of the mlartoem level o "he new link halding
-cieduled for construction mn the near funiee. The plardom ind gadessrs ace locited abvne

the eRENNE Pt‘!d{'ﬁlﬂ.lﬂ hl‘ld:zv.‘.' bemvesn the ::\.1:!\.“!._ il the ||-|I_|:1':1.;||r|_| -n;;: r._-rmu-,.ﬂ Hllil-l'.l.ll!:.'
B¢ pome benetins of shis angle smamon opaon ace

Pedestman connecnons m che Domesde Temmumnal see unproned feciuse Wegmmde confliers
with car waffic are aveided, and hugt=level snee anes an alreadv-congesred  armvals
eonciuese s oided. Clioe of parh wall be improved and deciston-making <equenced g
manner rh,.].l HERTL AL E\:!'i.-'fnﬂ’ff'-'-

I'ke sastern connecaun ine the Inreemanonal Lerpuead muunins the exi=ny _lr-;__lr;]dr and
elevated bodge connectiuns. [t avonds previeusly presented opoons thar enreeed rhe
rermunzl budding ar lueh level

Fhe sangle YVR stavon il be more cosreffeenve than oroviding swe SepArALe SIADGNS
i eonnecting aligmimene.

The 1"-I‘I"-;.'.lii.' ek Jll-},"!'li‘-"lt'l‘-f sanciated warh the pthp-.l:rL" YVRE 4 osacon wdl svend nonse

trom wheel squenling and incecased ek mauntenance assocawd with the previous
alimment geomen

Figure }-I: Architectural Rendering of YVR 4 Stadon viewed from the pedestrian bridge at
the Domeste Terminal

cﬂﬂﬁgut:l.lillrl and Ch.l.ruth.'ri\'.ri;uﬁ: Pawor - dtarean o .:1-'--__|-|:_|‘_;u1|_‘ Tave  been pf._v[mﬁ_-d ['nr
WAVR Ao espeen<e 10 the Kev issues of ueban i and pedesioun funcoonading

serco
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Canada Line Basa Case i

e e .

Drawangs 8637H-CONF-HDR-A271 to A274 were prepared, based on keeping the
wutdeway's mul teacks furthest away feom the exising buddings. This areingement assumed
locating the eastern verncal airculanon to the east of the cxisonyg pedestnan fothndge. While
this approach achweves good ser-backs from the surrounding buddings. v does =0 1t the
CRpeTse I'Jr_]"u:d::i[ﬂ'.lni' p-ifi'l uf travel, l""l..l.!\.l.l'l.! tree o mger connecton s the hink bulding and
1 tum-hack movemenr ar the eastern end

Devaving 36370 CONFAHDR-A2TY shows a pladfaorm confgunnon svth pedestean
movements apomieed. The verneal circubiton at the vast end s been ledred 1o <he wesr
stde of the pedesrrian badge: this 1 men has hifted dhe st plater and il reacks
vestwand, which shooens the path of mave’ o she Lk building  Vidhongh the selanve
separatnn beraeen the stanon and Intecnanonal Lemmmad Bolding 5 sedueed provided dhis
12 accepable to the Mo \uthodo st s the betrer ana solunan

Retinemenr of the YR 4 stuon scheme will cike plice @ the nexr phase of design. [1
antcipated that dheough close coordination with YAR a8 <he scheme will meer the dual
requirerients of frand funenon

A ker rearure o thi: smanon configuranan s the wae of hwher <peed mmcoon elevators,

selecred oo provide access from the east end of the new plucziom down v the badie level and
argrade crossiues. Thus configumuon prosenves exsnng pedessnan movermens paems
woids convoluted crculanon patterns assocmred wirh escalaraes or this locanon. The
provison of up o tour elevators will be sufticear 2o provide the lesel utf senviee needed for
the anucipated pzﬂ.!n‘mnn volumes.

The exposed location of thes smoon, with s mgher elevanon will regure due considerannn
of wand and doving sun. For ths reason the stauon roo? structure s been designed w
peovide broader coverage over the smton plafomm and adpcent guidewas, Desgm
whoancement will seek to find the aaruml balance berween oun protecnon edfered by a lower
roof and desire for 1 more suhstanmal spanal valume @ven rthe architecniml somncance of
this stagnn.

)]

Serco SNC L WAL
B-354
[REVISED FOR CONCESRION WGREEMENT]

682



Canada Line &Ease Case &1

. B B - DESIGN, CONSTRUCTION AND ENVIRONMENTAL APPROVALS

Figure 3-2: Architectural Rendering of YVR 4 Station viewed from above showing simplified
pedestrian connectors serving the Domestic and International terminal buildings

)
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. Canada Line ¥ Base Case f;i":i’fﬂ. L
INEE - DESIGN, CONSTRUCTION AND ENVIRONMENTAL APPROVALS

4,0 E&M SYSTEMS

The secnon of “the proposal exrmers” desenbes the BE& M svstems required 1o «wppoes safe and
erciens aperiteon of the Camada Line, Withury rhe comext of this soeuon, E&M svsrems consist of
the folowing magor svstems:
v Awmarnane Teun Conteod
o [ovwer Supply and Dhstzabunon
- lUmeann and stuon subsmanons
= DMower Rad
= Teveman =CADA
v Trackwork
o OommunIcanons
Public Addeess
Y owce Lommuncations and Passenger Aarms
[Mizsenger Secunt

Passenger [nfoomiton

EaM =T ADA
. Fibee Opoe Teansmussion

Pertormuance MMoninoang
Passenger Coununyg
Tunrel Vennlaoon 50 AN
Placstomm and Gudeway [nirasin
o Fuare Coilecuon
o unnel Venelanon

The tullowinz aconnrms and abbeeviauons are undized in this =ecton

ALC \utamane Trun Conrenl
A0 Auromane Toun Operanon
VTP Auromage Tratn Prorecton
ATS Vutormage Tran Supervision
Ty Clossed Crroue TV

CAL Comerete Masons Uner

R Congeol Room

(R Contod Room Operor
(31 M aanspussion

Pl Fanergenoy Stop Buton

. i
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Canada Line

Base Case & e :
8 — DESIGN, CONSTRUCTION AND ENVIRONMENTAL APPROVALS

Flaung Negadve Automade Grounding Svsrem

Fibre Ogprc Teanstission Susiem
Grenund Faule Detecnion Device
Crurdeway Inrrusion Derecnon Sraiem
Creaphical User Inrertace

[npur Ourpu:

Intormanon Telephones

Losiztl Area Wetwork

Sasrer Clock

Sanual Tracked Mode

“erwork Management 3viem
Operanons and Manenance Cenrze
Pavate Automanc Branch Eschange
Persomal Compuier

Power Dismbucon Cenrre

Passenger Informaunn Svsiem

Prswer Soanon

P Supply and Dismbunon

Remuore Termunal LUnie

Supervizory Control and Das dequisinon
Stanen Controller Subsvsrem

svstem Management Uentre

simulanon Teumng and Tesang Svstem
Tracuon Power Substanon

L mnterupoble Power Supply

v ehicle Conterol Centre

Vionce Commumecaton and Passenper Maemr

Vehucle Oin-Board Contralier

AUTOMATIC TRAIN COMNTROL

General

[hs secnin desenbes rhe NI svsrem proposed for rhe Canada Tine: While wur <soluuon bas been
J:-n-[r-pcd theowgn o clse workang eelantonslup with Adcaced and 1= basad on the 3elTeac Trun
Cimtteod svsrern it = by v means the onlv ssstem avadable atthin the wosld marker o mevet the
.wr:-:r:ﬁ.u':cv vguirements o the Canada Line, boch i terms of those <peadied be RAVCO within

)
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Base Case i§ :

. Canada Line i :
N & - DESIGN, CONSTRUCTION AND ENVIRONMENTAL APPROVALS

the Concession and by the operauonal needs ot SNC-Lavalin and 3erco. In order 1o munumn
conststence with nur procurement phifosophy of mainmimng & competitve envionmen® 0 all our
major purchases, we must therefore reserve the aghr o impiemens an alternaove Train Conrol
solutton should rthis be necessary. This secton should theretore be sead on rhe hasts rhat thus s a
specitic deseripuon of the Mleatel 5elTec svsem and not 4 genenc deseapuon of our proposed
Trun Contol svitem, should an alternaove be selected this secaon sl be updared with a speafic
de<enpnon o that sysrem.

Ihe Canada Line wili be equipped wath an A UC Svsrem based vn the pooven Meated 3¢lTrac 540
commumcaton based moving block svstem. <amulue w puncw mabe o the ATC Svstem uthzed in
the Vancouver Sky Tman ransin svstem. | eatnbosnc-wavside communmieasions sl be poovided by u
inductve loop communicatons sustem.

[he pamary responsibilies of the AT Sesrem wall be o
o Prevent any hasasdow condinons from coourning
s Peovide auromatc mn operarion
+  Provide che capabilizy 1o optimize the tmetable and resnond ro changes i trattie demands

Wl Auromatie Trwn Proteenon ATP, Auomane Toun Uperason - ATO), and Auromane Teun

supervision (ATS, funcdons requiced tfor the Camada Lase appleanon will be performed by the

Meatel SelTeac svseem using a mumum ser of wavside and rrainbome hardanze The wse of the

Meatel SelTrac system will cesult in o high performance mmnst sostem capable of aclueving the
.dl.':«l.:tr.l nperatng headwar,

Safe separanon of mamns. swich/route inedocking conrol and rman speed enfurcement wall be
implemented with the use of vital checked redundant) sompurer svstems on bourd the toen and ar
was side contenl locagons

The Meacel SelTrac moving block <vstem provides rhe capabiinies o
*  Regulate ametables and service
+  Conrred the complete veloan peofile
o Provide dovedess tran operanon
= Enforce vital supervizion of remporar specd restncton:
o Provide bi-dicectional operanon withour addinonal hardaare
v Drecise smnon plarform sopping
¢ Couphng and uncoupling
v PPeosde centralized moniconng of cehicle srsrems
»  Prowude connnuons trun denuiicagon toe rounng
o [erform asvsem-wide toen hold ae stanon” feamure

o Perform amenabie adjusimenr amd celared ATS Cinctons

)
serco SALARALLY 6 8 6
B-38
[REVISt:1) FOR COMNCESSION AGREEMENT]



. Canada Line Base Case S HeSEET e |
B & DESIGN, CONSTRUCTION AND ENVIRONMENTAL APPROVALS.

4.1.1.1 ATC Functional Overview

The ATC Svatem will ensire auromane and doverless opemagon of mains on the automated PRI
of the svstem ‘including the manline and depar , exeept those in Manual Tracked Mode MTMD

The ATC Svstem will auzomancally eegulate the movemenr of all trains on rhe Canada Line, except
those in ATAL

Phe AT Systerm will eonteo| train sepurarion, couting, operazing speed, mammum speed, precision
stopping, eavel diecnton, vehicle donr operanon, lonaimudinal acedlencnn and jerk. and safen
mnrerlocks

Uhe AT Sestem wall also tﬂﬂ:m;lﬂ} mesniror all ASpecss of 1S DPETALONS.

Dravang 865 7H-CONFATDR-2013, the Automage [mun Coneenl Sysrem Conrext Duyram,
thuseraees rhe seope of the AT Svsrem.

4.1:1.1.1 Automatic Train Protection

The NTT subsystem wail poovide for safe eain operaton, including train sepazation, masimum speed
supervision and coute/swirch iteclocking, and will detect the peesence o all operanng rams and
AL CONSLATE,

The VTT* subsvsiem will perform the fallowing uperigonal functions:

. +  Train poadoning
» Trun detection

¢+ Safe tun separation assurnce
»  Unauthonzed rin mavement detecton
¢ Overspeed and tacger point ovesshoor protection
¢ Laoss of rain mregno derection
+  Trun door supervision
*  Train speed measurement and zero speed movement detecnon
»  Obstrucred ean movement protection
*  Route and swch nedocking and ELpETVISION

v E5B and Guidewar [nurusion supervision

411.1.2 Autormatic Train Gperation
Ihe ATO) subsysrem will wclude the funcaoralicy and equipment necessan w auromatically perfarm
the tullowing, within the conserane of the ATP subsvstem:

v Execunoa of tmn siops, stmnon dwell nmes. and teain departiiees
v Conrend the opemation of the reun doors
* Operate truns at assymed speeds withia the limits imposed by the VI subsystem

» Regulate emin accelemanon and jeck within specified passenger comforr lmies

. W g
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1.3 Automatic Train Supervision

The ATS subsystem wall control, monitor, and display most train opecations and will provide the
most significant intecface between the CROs and the AT Svsrem,

The ATS subsystem wall provide CRO: in the OMC Control Room with the ability 1o direct train
aperuens, provide ametabled service under normal cperanng condidons and mantun the best
possible service in ease of disrupiions and emergencies,

The funcronaline provided by the VTS subsystem wall include, but not be bmared 1o, the fq:-llr_uw:ng

* Command and control of rrin movements i suppoet of schedules and line assignments,
mncluding fleer build-up and reducnons

* RO commands and funcuonifiv to peérmit etficient supervision and management  or

Uperalions

* Display and logging of all rrain movements, svstem performance, and starus

4.1.1.2 Moving Block Principles
[he Mleatel SefTrac S0 system uses the moving block principle, in which the safe sepasation of
trains s dynmamically caleulared based on the maximum opemung speeds, boking curves and
locanions of the wans on the guideway, Becauze of the high resolugon of position reportiag (6,25 my),
a tfollowing weain may safely close up to within 1 salke hnlung distance trom the last venbed prstnnn
.ﬁf the rear af a preceding tratn, based on the maximum allowed NPI:I:IJ. i that section of the
guidewar. In many applications, a <igrificant reduenon i headway relarve o fived block systems is
possible, since the min need not be siupped at the enmmance o an occupied fixed block.

Figure 4.1 below illustrates the principle of the Sell'mac moving block safe tean separation,
Figure 4.1; SelTrac Safe Train Operation

—_———
—

S
e

Target Polnt

{Limit of Movemant Safety Diﬁtdn:&_
Authaority) - e e —
¥
in [ Teain A Y
-ttt

Safe 8raking Oistance (580}

4.1.2 ATC Levels of Control

The enmplere Sell'mc moving block opemational structure 15 arranged in a threc-ter hierarchy, as
..-ilhm':‘i in Figure .2 on the followng page and descobed in the following subsecdons

®)
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" con-rol & CENTRAL
| ““Oserator CONTROL &
e SUPERVISION

— Tunmnel Yantilation A
System _J

" Mastar
B ~ Clogk Systeam

Passenger
= Inlormation System

il Tmargency

VWAYSIDE
CONTROL &
SUPERVISION
&2 v i

Emargancy J

,_,_|" Tachometers /
i | Accelerometer

{ S0P S ony FIELD DEVICE [ _Emargancy
. Buid CONTROL B | Besake Lontrol
widaway
(_Intrur.im System ] SUPERVISION r —_—
* Panel |
Tramn Door
[ Systam
{mm Eﬂ'ﬂ‘hﬂ‘hﬂhﬂ]
1_,_ Train ;am; m.gm,-)
v r
Switch Propulsion / Braking
[ Equipment ] [ Coupiing Systerms

4,1.2.1 Manageament Leveal

Lhe Sysrem Mamagement Cenrre 'SMC wall cooedinare the ovenll managemenr of
train conted] sistem The aMC pectorms all of the sienalling conreol and ATS funenons bur has on

mrAnsc responsthidiny for safers

[he A will, = conjunction sath woekstanions, provide the following funcnons:

¢ Mddinon or delegon ol tans w or from service

v hssigmment of moutes tue touns and sequescs for che appropodie swirch sermngs in the feld,

aceording o pre-stored schedules or through speraror npur

. »  Regulavon of muns @ che svstem br adjusang ceain veloan and staoon dwell ame
g

<)
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v Regulanon of s o the vard and selecnag those destined for service or stomge
o Alomorng smams of i pesfornance and colleetion of arther ATO dar

+ Dan exchange with external svstems. such as e Tunnel Ventilatton Sverem. Passencer
Intormanon Svstem P15 and the Master Cloek - MO svsrem.

4,1.2.2 Operations Leysi

safe operanon of the Sellme moving block svszem will be the cesponsbulin: of the Alearel Vehucle
Coneenl Lentres Vs . The YVCUs ensure safe tun separanon theoushour the svsteme For each
irmn. the MOC generates 4 command telegram contumng o racger poar, the maxumem pesurred
venicle velocin: and udher commands. based on the following seal-dme nfuemanon;

s Last reported am peed and posimon

+  Travel direcnon

o Lasevended posinon of the pmcnhng ratn

¢ LUnlocked or unceserved swarch ahead on che can's eoure
* Speed resmicnion

» o Smnon ston

v mrams of wavside devices ieg swicches, E3Bs and Guidewar [nzrusion staos)

.4.1.2.3 Activation Lavel

The followmng components will be responsible for mplemenring commands from the operanons
tevel dhe Vehicle On-Bousd Conuoller (VOBC, induenve loops and the Sumoon Conreoller
Subsestem (STC,

4,1.3 System Operation

The operaton of the ATC System for the Canada Line will be consistent with the npesnons plans
and requirements descnbed in ather secuons of this document.

4.1.3.1 ATC Headway Requirements
subject o any Aligmment consteunts, the ATC Svsrem will be capable of the tellowing:

¢ Operating eains at the design beadwn

v Munounieg non-titerference headwars desen headways, which are no more than tan thisds
of the eperanonal headway themughour the system

The 2elTrac moving biock svstem wall provide a minimom destgn headway of 73 seconds ur less foe
rie Canada Lige A [ Svstem. subrecr o the Anal desizn of the system guideway.

4,1.3.2 Train Operational Modes

An ATC-equpped wean wall operare in one of he tellowing ovo modes;

s uromance Made

AT
v W

)
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*  Abnual Tracked Mode

tha-dided Litomatlc Moz
Nogml dady svstem operanon will be performed wirk all trains in auromane mode [n aueomade
mode, all mun functons, wcluding acceleraion, consnng, decelessuon, nd stopping wil! be
auromated. Automade mode aperteon will be mosirored and pegulated be che CROM i the OMIC
Conerol Room. or by svsrem-autamared fearuses exveuted he the 30O VO spd VIOBC subsystems.
\utomatic rans may be awtomancalk regulared be the ATS subsrstem duong nenetabled operanon.
Aueomatic tains will be deredess and de noc sequire on-boaed amtendants o peeform their aonnal
Operaons,

Thte dewsrs wn the sagon-platfom side of the cun w1l be automaricaliv cpened wirer <he train has
come to 4 complete stop and 15 eoreectle posiioned in the smoon. Onee the reun dwell has expired
and atter the tran doors are closed and locked, the tear wall depar:.

An auromatc war will accelesare unul the predefined coase [evel speect 1+ reached or the bmaking
purabola 'i'[TﬂEd. 1= reached. When che VCC requures thae 4 trun brake o 3 speed restnicton or o a full
stapn the VOO will ane advance the uisger pomr eommand s che VOB, which will cause 2 serce
braking of the twain to the requiced speed,

Figure 4.3 shows rhe doving soeed pmodile of 2 toun stopping in ausamane meode,

.Figum +.3: Driving Speed Profile in Automantc Mode

Spewd
i
| Agest Cost Accel drake
§ - - —— - - e e e gy ————
;— ——————————— e e e e e —— —

Restiwtsd Spend fone

—
A Deslance
Tuenet Bang

Macimum Guidew ay Speed Fepail Spaad]
Maximum Sale Soeadl | MSS?

ATC Coammandid Speed
Ackuni Train Speed

TR - -y S e R R e T S e
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4.1.3.2,2 Manua

FE

Tracked Mods
The ATC System will support the opemnon of MM wains. Each mun capable of selt-propulsion
will be capable of operaung in MTM

This mode will be wnplemented by means of 4 permanen:dy msnlled hosder conteol panel ac each
end or the train. MTM will permit mameenance or operanins pecsonnel m manually operate all
aspects of the toain necessan for failure recovery. the movament of wans due v emerzenc
conditnng, and the opemton of the min doors.

ir fnnumml-:;uing with the VO0C4, 1 train r:pumﬁng in XA wall be eeacked h.‘ the sritem and
protected from other trans in rhe auomaac operanng made, bur not fom othes smuns Pperanng i
the MTMLL

If 4 erain is aor coanmumicarng with the VOCs (for example, due @y on-board equipment faduee ¢
taules in rhe communicanon sestem), the main arendan: and the CRO @il be ol respansthle tor
the safe GPH‘:][EUI'[ of the mun. [n ocder o protect such 4 reain taveTHng the automared z_‘.unlh.u‘.'._*.', 1
manouil eaute reservation must be entered by the CROL A manual eoure reservanan allows the CREY
to select and protect o route from A 10 B, This ronee 2an alse include swinches Once <elected, other
aurcmatc trains ace prevented from entering the area ot the eoute reservanon. Since the daled mun 1
not communicanng with the VOO, tein movement s aor tracked by the VT Systom, However. 1f
the tran does not violate the bounds of the manual oute reservadon ser by the CRUY, pootecoon will
be provided by the manual route teservauon.,

. 4.1,4 ATP/ATO Overview

. s VOO 1/0 Racks)
o

The mambne and depot will be equipped with Alcarel’s latest SelTrac moving block ATC Svseem
rechnology. Davang B63TM-CONF-4TDK-2051. the Auromanc Trun Conrenl Svsrem Overview,
shows the locagon of wavside equipment.

The wavside equipment for the manline will conssr of one VOC unit with assoctated dam
transmussion equipment. The conrrol and acovanon system for switches. ESBs and Guideway
[nrrusion wall consist of 2 number of STC units located in equipmenr moms. primaaly in saoons,
along the length of the wack

The warside miuipmem toc the dt'pﬁl will consist of ane VOO umr with assooated dara rransmussion
equipment. The depor switch control and acuvavon svstem will consist of a aumber of STC unies
located n equipment rooms around the COAC

Inducdve loop communicadon eable and equipment will be mounted on the manbine rack and 10
the depor to facthtate runbome-wayside communicatons

4.1.4.1 Vehicle Control Centre (VCC)

The Vehuele Conirol Centre (VECE wall be cespoasible for the determunanon of safe teun and swirch
movement. [he VCE equipment will be located in the cearral equipment eoom at the MO The
tigure helow provides the lavour of a typical VO central compurer complex.

AVCE will consise of the following equipmenn
» VLL Cental Computer Rack

)
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. Canada Line Base Case 4 :
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s VICC Data Transmission (DT Rack:s)
o RO Vermunal
» Ermeggency Swp Buron (ESB) Panel

e VEIO equpment controls all reans and switches on the rrack and reports all sysoem informanon
ts the SMC, The VOO packs Ceneal, 10O & DT are construced using apandaed 19 compuier rack
encheuncs

Ihe VOO eompurers ase mbust wndustal grade [BM-companble computers, Three of the cenreal
sompurers will apeeare tn 2 wple-checked-redundant manner.

A VO monos 5 provided for manteninee pucposes. This montor 5 shared by theee VOC
compurers usuig a cthree-way swirch box located in rhe cack. Figure 44 shows a oopieal VOO
eupment rack.

Figure 4.4: Typical VCC Equipment Rack

G =

CAU Ssisctar Switch @
= Zaipte Cistricution Boaes

interface Sox —e 8. - Poiwar Aars

*+— Power Sars
Cantral Computar

— Cable Qsinibuton Soces
= Fowar Jars
Cantral Computer
A= Catia Cuinbulicr Joums
= Fower Jars

Central Zomputar

AL Distrbutlan
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4.1.4.2 Station Controller Subsystem (STC)

The 3TC works in conjuncton with the VOO w supplement the ATP and Auwtomane Trun
Uperanon ATO funcoons of the ATC Svsreme The wavside conreol fanenons of the ST are
mtared by command telegrams fram the VOO dunne mormal opemoon. Al deviee stanus
intormanon under STC contrnl 1 conveved back ro the VLU 1n the form of STIC tesponse telegrims.

The 3TC provides the follooing viml coneeol and morttonne Fancoons:
» Auromage swicch conteol and supervision
¢ Mondorng and ceporing of guideway intruston detection
» Mononng and reporting of platiorm emergency stop burion <o

5TCs are located w equipment eooms that ace in close proxtoues o switches. The 3TC conrols the
mterlocking behaviour of the swirches. The 310 s consmmucted aah eedundany TP for inereised
svstem avatlabuliey.

4,1.4.3 Inductive Loop Communications

l'enbome-warside commumcanon will be accomplished usimg an mdugtve loop-hased rransmission
systems. The mductive loop commumcauons equipment will be located i equipment moms and @
teackside

.lhu incluctive loap commanications consist of the following equpment

+  Feed-in devices
o Remore loop boges
s Inductive loop cable

The inducove loop cable will consat of a stranded copper corz with an insulatng and unshielded
protecuve outer sheath. The cable serves as both a transmutting and receiving medium for che
inducove loop communicaton system.

4.1.4.4 Vehicle On Board Equipment
The VOB will pectorm the following funcuons:
* Generate outpur commands to control the longaudinal mooon of the tran in cesponse
cormmands from wavside cquipment
+  Monuore and generate aiput commands 1 eontml the operanon of the passenger doors

+  Repor vehucle lucauon, speed und orher smms dar m che wayside

Lwo Y OBC: will be provided for each rao-car rain. The VOB elosers will be located in each or

the owo-car train. Figure 4.5 on the following page shows a opical VOB closer armangement.

)
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The VOB svstem provides the inteetace berween the ATC Srstem and rthe velucle subsrstems.
lhe pamuny elements of the ATC on-board equipment per VOBC) will wnclude the tollowing:
v Flecroonies Ui ' L

¢+ [arerface Relay Uniz (1]

. SEC

)
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v Power Supple 11

» Peapheral Equipment
s Recerve Antennas 2
+  [mosedt Antennas (2
1 Apcolerometer £

v Tachometess 2

Yehiele Idenoe Plug (13
4.1.5  ATS Overview

4.1.5.1 Systam Management Centra (SMC)

The SMC wall conzst pamanly ot a number of personil compurers PO onoa Local \sea Nerwvork
LA wirth o data communication bnk o the VO The SMC meerfaces with all VIOCs o provide
cenreal eonreol vver the enteze Tine.

Uhe poman user mieeface workstmoons will be locared ar the Opeuons and Munrenance Centre
DM Coneml Raom. There 13 one opetitor worksunon, ane supervisor wrrkstanon and one spare
wocksrauon wn the Contnl Roomy. From these wodksmoons, the CROs cun supervize the svirem and
mput commands 1o conol the enure line,

-entralized SMO equipmenr, such as servers, will be located 10 dhe OMT elecurome cquipment room.
bor mereased system avadabiliey, every server will be configured 25 a4 cedundani par. Should one
server B, the orher wall be mmediarely avadable as 1 back op

4.1.51.% SMC Hargware Description

The SMC will be contgured with a2 dual LAN to provide increased reltabiliev. All of che SMC
eomputers ar the OMC will be conmected o this LAN.

SMC eqopment will be lngated in one or more commercaal goade standacd 19" mcks.

4.1,51.2 ATS Opsrator Wor-kstations

The ATS workstton will eonsise of a hush-performance commeraal PC configured with 4 kevboard,
mose and 1 mulo-monor ourpur card,

4,1.5.2 - ATS Operator Displays
[he ATCC HVEtem wall Ptf‘ﬂ"-l.ir: thie CRU) w1 number ot racilivies foe munin:nng the stamis of
wvarous seitems These fachoes wall nclede, 13 o minimom, the foilowing
» SAIC bine gvervtew displav for overall status of trains, wacks, plufems and switches
+ SMO ntormanon display fclioes (used ro display and panr deruled informanon from the
SMU regarding rruns in service. scheduldes, svsem elemenes, ey
» VOO ingoemanon display faclites ‘used o display and pant deraded informanon from the
VI regrarding roack and toain sminus)

<)
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The SMC upemtor workstanons will provide the majone of the informaton w the CROs, and will
provide the CRO the commands and funcoons o conmol the enoee AT Syseern via a full-fearured
griphical uses intertace 'GLT

4 1.5.2.1 SMC LUne Overviaw Disziay

The =MO Bne overview displas wall be o dvnamie represenraton of the wmack livonr using full-colous
workstaann momors and the ATC sgden wull ovencies: The workstacors and the iden wall
orerviews il display the same informancn; hawever, the video wall oversews: sil aor contun
wems <uch as screen selection wons snd command menus.

Lhe line averview display allows the CROs o monitur the smate of the sestem. The display will show
a schemarc diagram of the lime. nn which 15 depicted the qurrent staie of the fruns, swirches. statons
areed other line equipment 1t wdl be updated 1 real ame based on stoes infemation ceceved fom
the conumd svstem.

The following list 15 an éxample of infoemancn drar can be displaved on the line avervew d_lipi:]_l‘if

* Represenmton of the auromared gudeway, ncluding the locanon of all auremane swirches,
markers, platforms. loop Soundames and rensinon zones

* lrack reservanon smos, including rrack smvel direcoon

» swich desrgnanions

. » Swarch reservanons
¢ leack elosure omies

+ Troun idennoes

* Tlemn operaang mode

* Toun status

* lrean door stams

v Platform inmusion stns

«  Number of vehicles in a coun

v Train aad swirch malmuncions

4.1.5.2.2 SMC Displgy Information Facilities

The CROY wall be able o obian wiormaton on syvstem elements usang the availible screens and
commatds, ur theough the “poant™ feanire assnaared wirh mane comemands,

[nformanon repocts thar will be availible via the SMC will include as 2 mumimum, e Saillowing:
+ wadable lisang of schedules
» Vlatiorm information for all plattooms
v |asnng of fauled truns
v Listing of closed tmcks

i
Ry

I + Listing of temponn speed resmcnon zones

®)
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* Switch information for all switches

* Performance indicator reports

4.1.5.3 Timetable Regulation and Timetable Compiler

The SMC will support a timetable regulation mode to provide regulation and dwell management
functions to the line. The imetable regulation system will allow the day’s entite timetable to be
established from the beginning, and then allow the ATC System to automatically adjust the operation
and scheduling of the trains to ensure they meet that imetable.

The timetables will be generated using an off-line umetable compiler and downloaded into the SMC
umetable regulation system and enabled when requested.

4.,1,5.3.1 Timetable Regulation

In timetable regulation mode, trains will be regulated against the active timetable. A timetable defines
the scheduled service for an entire day. A timetable can include scheduled build-ups and reductions
in the level of services.

A umerable will consist of 2 number of run definitions. Each run definition specifies the sequence of
station stops that a single train is scheduled to service. For each station stwop, the run definition
defines the scheduled aerival time, the scheduled dwell, the routing to the next siwop and the
scheduled travel time to the next stop.

n regulation is active, if a train armives at a station stop after its scheduled arrival time, the train's
dwell will be reduced and/or its velocity increased to minimize the train's lateness. If a train arrives at
a station before its scheduled arrival time, its dwell will be increased and/or its velocity reduced 1o
minimize its schedule deviation.

Automatic Timetable Assignment

The SMC can perform automatic timetable assignment based on the current date. The user enters the
timetable for each date into a calendar. Each moming, the SMC will automatically assign the
designated ometable.

Train Launch

When a timetable calls for a build-up in service, trains need to be launched from the depot and
assigned to the additional runs. The SMC will automate this process. The SMC automatically
allocates a train waiting in the depot to each additional run for a service build-up. The allocated trains
are shown in the launch list display.

Pecformance Reporting

Reports indicating train type, origin, destination, arrival and departure tme of each trmin at each
passenger station will be produced as well as a report indicating the operation time and distance
travelled for each vehicle.

. e R e
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. Canada Line

4.1.6  Simulation Training and Testing System

The pamary purpose of the Sunuladon Teuning and Tesung Svswem STIS; will be 0 mun the
"RO)s, vedfr tmerable opertions and test the AT Svscem,

VALS

The core of the U.'!'IJ.ELiII'I-!{ VElem will 5e the Gpernions simulacor thar execuses the acmual VoiC
sofrware ‘without the vital inpur/ourput components. used i the tacget satem, together with rhe
track and vehicle emulator. The mack and vehicle emuaiatos allsws che svsrern o sswlate indicadons
ftom ceins and from che warside devices

Verual SMC and VCC cude will be used in the STTS. As such, aimulator behavious will be the same
15 that of the actoal operational svstem. Since the acmual SMC and VO ende il be wsed, ogether
with a simulame capable of peoviding wavside and min indicagons. the acrual svsrem and irs
nperanons can be acourately ermulaced,

Sysrem perturbanons caused By full or partal equipment fulures can be ineroduced. This ncludes,
but s aot imited o, all swarch fatluce modes, vehicle propulsion failure, commumerton filure and
VOBC falure. In many cases, the sesponse o a parval fadure can be investmed theoueh the
svstem's dugnosae capabilines,

Lo assist i irunang, predetined scenanos can be run on the STTS. These «caprs mar be warten off-
line by the rramer and wed on the opemuons smularor.

A plarback or rerun capability wall alse be provided, CRO operauons, the wun operaing e and
¢ equipment working stare can be reviewed using fast-forward, pause. stop or real ume speed.

4.1.7  Reliability, Availability, and Maintainability
4.1.7.1 Reliability

4.1.71.1 General

All major components of the system will have been proven seliable n revenue service in an
operational environment similar to the Canada Line.

Falure of a single svstem component will not cause failure of the complete svstem.
i

A celiability analvsis will be peoduced to demonsteate thar reliabiliny macwets have bees achieved,

4.1.7.1.2 Faiisafe/Checked Redundancy Dasign
Tae ML System will incorporate failsafe design peanciples. checked redundancy design prnciples, or
1 eombnation of both e all safery-cancal hasdware and software componenes of the system.

\ safery analvsis will oe produced w demonstrate that safers rargers have been achicved.

4.1.72.2 Availability

The system will be destgned to ensuce high availabiliey, 1 excess of Y9.825" « iconsaistent with that
experienced on SkvTmin; Availability will be defined as the nrobabiling thay the ststem will be
aperational, withour significanr degradanon, ac any sowe in ame under the stared cequirements.

A service aftecung falare sl be dedined as. bur not linured 1o, the frllowange
W
)
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o Any failure thar delays secvice by a period greater than the operadonal headwar of the acca
affected by rhe Fadure

s [he loss of wavsule oo-trun communicatons fae a0y one twun

The wwalabilice :‘ft|ui|.'e1'ﬂﬂlt‘5 will be based on the ATC Svsiem b\:i;ng "P"-m“"’""l' tor N0 houges per
dav, seven days pee weeks 363 duvs per venr

e avazabdus analses will be produced to demonsirare thae availabilies saegors have beer acliered.

4,1.7.3 Maintainability

* - Fﬂ -
d, 2. 731 SEnera

The syerem wall be designed and constructed for ease of mamntenance [he svstem will be capalile of
selt-dingnosnc health analvsis, wheeever practicable,

Special consideradon will be mven o such concemns as access w equoment repar and or
replacement procedures, tools @ be used, sufen uf vpemnon, access doors, parels and kaiches. and
space araund the compaonent being cepaired or ceplaced,

The A1 Sstem will be equipped with self-disgnostc capabiliies. Al intermal faults that are

detecred will be repored  the CROs and/or 1o the maintenance personnel. All service affectng

taulrs will be reporred o the CROs and to the mainwnance personnel. Faules thar may lead 1o 4

srstem fudure will, where practicable. be wlendfied o the muintenance personnel re enable
.m:riﬂmu:m before complete fatlure ccowrs.

The ATC System will be capable of perfomuny remore fule diagnosnes an ane ATE equipment, [t
will be possible to perform mainrenance (preventative, correctve, upgrades, ete.) to the A 10 Svstem
while the system remans i revenue service opemtion, without degedavon. AR ATC Systemn
equipment will be aceessible to faclitre preveniatve muntenance wichout dusmapton s the svstam
a3 a whole and wathout dissupuon to uther systems.

4.1.7.3.2 Mezan Time to Repair

lhe ATC System Mean Time o Repair (MTTR) - the ume required for equipment to be repaired
aeul eecuened o normal service - wall sopeeally be less than 13 munures.

I'he MTTR i3 measured from the st of the woubleshooung, dingnosis process and assumes there

are suffictent spare pacts avallable,

4.1.7.4 Dasign Life

The design lfe of the A\TP subsystem, AL subsystem and trainborne and wavside componems of
the svitem will tipicaily be 30 vears. The design life of all other equipment withie the svstem,
weluding the ATS subsyetem, wall eopreally be 13 vears.

4.1.8  External Interfaces
lhe AL svstem wall wnteetace 1o the following compunents:

*  Trunbome Svstems |dunes, brakes, propulsion, health momroeng, erc,

. g

)
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o Guideway [nreusion Detection Svstem GIDE;
o Passenger Informaoon Svaeem (P135]
»  Tunnel Vendlagon SCADA Svsiem

o Adaster Clock MM Svsem

4.2 POWER SUPPLY AND DISTRIBUTION

The power supply and dismbunen dvstem PSELD) will consist of 12476V ae o 253kVae ncoming
supplies from the local uthind poswer saubstagons (BC Hlydro! m each racton prower substanon TPS
and passenger smaon TS, the 12.47kVae cables beraeen adiacens |.|r||;l,eri___;:|.|1n|.3 passefiger sannns,
253kVac cables berween TP and adiscent P35, the tracton poser substations themselves. the 730V de
power @il srstem. the 0000 H Ve power dissibution system and muscellaneous svsiems celaced o
the PS&D

This secnon chould be read in eonjunenon wath the following dewings:
o Drpsings S637H-CONFFDR-200, X002 gnd 2603 - Power Distbusun Single Luge
Diggzam

v Domvang S6370HCONFATRR-2007 - Tvpieal Undecground TPS Swple Line Dingzam {(With
[neegeated Massenger Smanon)

. *  Dovang 8637IH-CONF-4TDR-2008 — Trpical Above Ground [P$ Single Line [hagram

s Drawing 86370-CONE 1ITDE-2009 — Typical Undereround Passenger Sranon Single Line
Diuagram

* Drowing 36370-CONF-4TDR-2010 — Typical Above Ground Pussenger Stnon Single Line
Dhagram

v Drrawing 86370LCONFATDR-20LL - Depor Single Line Dutaram

* Drawing 365704+-CONF-A4TDR-2012 - Typical Tmection Power Subsudon Single Line
Ihagram

» Drawing B63TM-CONFATDE-204 — Teacdon Power Supph & Distnbubnon Conex
Diagram

o Drawing 363TH-CONEATDIN-2017 — Trpical Underground 1% Subsmaaon Lavaur

o Domwang 8657H-CONFATDR-2032 and 2053 - Typical Powere Rl Armangements

4.2.1 PSE&D Requirements

The PS&D svstem will be desumed w0 handle the capaar of the svstem feer as vudined 1o chis
documenr. [r will provide a noounal posieive voltage of 730V de ut che power cul with respect to the
munning eatds. The acganve zeturn will be via the running tul wach the mainbne rinmng rals being
electrieally wolated from geound (Boanne sustemyy. The munning ol ac the QMO will noemally be
uolied from the manbne and «bdly grounded.

The svstem 1 deswoed to be reoepove to regenerated power. If the régeneranve power cannot be

.usrd by other eming, the excess eneepy will be dissipated by resistors enboard each vehucle.

)
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The power supply and distnbuton will alsa provide 600/347Vac, three-phase, 60 Hz for the
passenger stations, mnnel clecirical sysrems, communications, train control equipment and guideway
facilicies.

Ml equipment and installavon wock will confonm o the requirements of the latest editions of the
appheable standards as well as loeal codes and regulanons.

4.2.2  Electrical Supply

The power source will be received ar 12475Vac for 23kV in the Richmond area), three-phase, 60 Ha
trom BC Hydeo. Each underground TPS will be supplied by mwo dedicated feeds via underground
pover cables and ducts. Fach sboveground TPS will be supplied by one dedicated feed v
underground power cables and duers,

At locanons where the passenger statton i integrated wath 4 truction power subsration, the passenger

sation will be supplied from the 1PS. One shared feeder from BC Hyvdro, as well as an
mterconnecnng supply feom an adiacent passenger smton or TPS, will supply each smndaione
underground passenger stanon. Each standalone aboveground passenger station will be supplied
directly ar 660, 347V ac from BC Hydro or an interconnecung supply from an adjacent TP,

4.2.3 Power System Demand

The power system demand will be derermined after a comprehensive mracrion power sestem stuch
s heen completed dunng the preliminary desigm phase of the project.

At this ome, the demiand, mtnpg, number and locitions of the TPS: have been esumated using
vehicle data, abgnmenr decils, senvice headwavs, senvice patterns, passenger capacry and o
consists detailed in other sections of this proposal,

Tunnel power supplv losdings will be determuned during the preliminan design phase.

4.2,4  PS&D Security of Supply

The P& will be configured tor operanonal ecliabiliry against mtermptions due to electncal power
supply or P5&D equipment failures,

tach underground TPS will be fed via rwo independent and dedicared 12.47kVae feeders from BOC
Hydeo. A single BC Hydro teedee outage ora fault on one of the 12.47kVae incoming cable supplies
will not cause the loss of power to any underground 'TPS or PS5,

Fach segment of the 730Wde power rul system wall be fed from two adjacent TPSs. The fatlure of
any single TPS will sull allow the operanon of the ransic svstem o continue without restrction to
Il_.l.r-[-tl.' e I"lt':l.l:!'“'“}"_~.

in addimon, each underground IPS will be equipped with two power diseributon transtormers,
which are connected o 1247k ac swichgear for providing 600, 347V ac power feeds to an adiacent
passenger statton, Fach undenzround smndalone passenger stagon will be supplied by a 1247kYac
supply from the uality as well as 2 1247kVae supply from an adjacent TPS or passenger staton A
single faulure i a unlin: power substauon, 12.47kNac cable feed, power distribution teans former or
600/ 347 Vae eable feed will nor cause the loss of power 10 passenger stanons.

. L R T R AR
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4.2.5 Traction Power Substations
4.2.5.1 TPS Locations

lhe locadon of each TPS ie determined by many factors, both physical and electrical During the
concepnual design, preferred locaton: were welected based on the constmcoon phasing, services
patterns, passenger loading and teain consist as outlined in this document. The physical congeeainns of
the abgnment and surrounding suructures have also been considered.

The pronciples followed 1n selecnng Iscadons were us folloas:
= Space avalabilioy
v Imral insnllagon of only a single rectifier
+  Provision for a second recrtier at those TPSs required 10 meet ulomare capacirr for the furre

A TIPS will be located under (or beside) the guideway when the gindeway is clevated. Tn tunnel areas,
cach TP wall be locared adjacent o a ston, The depot will be provided with is own dedieated
P5.

The eelatve location of cich 115 s shown graphically in Deasings 863704 CON FATDIR-2001,
20012, and 2hy,

4.2.5.2 Traction Power Substation Buildings

“or substations alung the underground section of the alienment, the smnon box will accommodate
the substation facilite. Mong the elevated section of the alignment, the substaton equipment wall be
hiused 10 standalone buldings in the vianine of the pudeway or ar passenger stdons. All PS&D
equipment will be located indoors. with the exception of the pad-mount service iransfurmers
supplied by BC Hydro tor the aboveground passenger smatons, \dequate vennlinon will be provided
v dlisstpute hear generated by cquipment located in the subsmnons.

The structural famuing for the 115 buddings will be ranforced concrete supported by beams and
peruneter columas for the roof. Remforced Concrete Masonmy Unie (CMUY infill walls located
around the penmeter of the stacrure will act as the lareral load resisuny system. AIECNL cavides
will be fully grouted o support the loads of wall-iounted equipment.

[he substructure will be designed atter geatechmeal informanon has been made avadabie.

ME eable components will be designed in sccordance with the Harmenabiliey, smoke and fume
generanon requirements of NFPA 130,

The toor of aboveground TPS buildings wall be above the 100-vear fload plaun level in order o
prevenr Hooding dunng peak rainfall periods. Where a ‘TPS is part of a passenger staton, this will be
ensured by the design of the passenger stagon,

4,2.5.3 Traction Power Substation Equipment

Each 1PS will include ac swirchgear, mansformer-recnifier urut, posiive de switchyear, negauve de
swirchpear. a blue bght relay panel, a 110Vde baven power svstem, distnbunon power teansformers
and U0/ 347V, three-phase ac swiichboards and a SCADA inrerface panel. An automate grounding

.sv.i:ch will be provided i the neganve de swirchgear at each integrated TPS/ Passenger Stadon as

®)
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well a5 at cach standalonc Passenger Staton.  The TPS will be desigmed for unmanned auromanc
operation with remote control fur normal opemton and local conreol for emergency and
maintenance purposes. The remote control and monitorng of the TPS will be done v the traction
supervison conwrol and dara acquision (Traction SCADA; system. All 1P EqUIpMEnt, except
batteries, wall be designed for a minimum operating life of 30 vears.

4.2.5.3.1 AC Switchgear

Ihe underground ac switchgear line-ups will consist of one medum-voltage 15KV class)
switchboard  connected to two independent and  dedicated supplies from BC Hvdro, Each
switchboard wall consist of two circuir breakers for accepting the incoming feeds, 1 metenng unit., 5
reciifier rransformer circuir breaker, substition auxiliary power cell, two  distmbuonon poweer
rranstirmer load-break switches and the necessary protection and control deviees.

Lhe :.{E}u&'l:gn‘lunc! ac switchgear |inc-up.4. will consist of une medium-velmge 1247V or 25V a8
directed by BC F['.drn_: satrchbeved connected o one i:l'ldi-'i‘-'!-‘ﬂl.'l{"l'lf and dedicated '=||.I['|'[‘I!-' Frism
BC Hydro, Fach swarchboard will consist of one circuit breaker for accepting the incoming feed, a
metering unit [unless the TPS s sub-fed from an adiacent TPS), 4 reciifier tansformer circuin
breaker, subsranon auxilary power cell, one or two distribution power transtormer load breik switch,
and the necessary protection and control devices,

The ac swatchboards will be freestanding, dead fronr, metal-clad tvpe with deaw-our sivle, vacuem or
SF: gas-type cwcunt breakers. The design of the ac swirchgear will provide for the addidon of 4 funre
rectifier transfommer breaker.

42.5.3.2 Transformer-Reactifier Units

Transtormer-rectifier unirs will convert 1247k or 23kV, three-phase, 60 Hz ac power o nominal
Sthde power for feeding the tacnon power distrbution svstem via the de switchgear, ‘The
transformer-rectifier unitz will be heavy tracnon power dury, 12-pulse rpe.

Ihe reciifier transformees will be dny tpe with the size and secondary winding volige matching the
rectfiers. The rectifiers will be silicon-diode tpe, freestanding, menb-enclosed, narural air-cooling
tvpe. Rared outpur volrage wall be T30V de. Each TS will consist of aone 2000k% OUEDUT LnIL

4,2.5.3.3 DC Switchgear

[he 750V de swatchgear will consist of rwo Iine-ups, une positive de switchboard and one negative de
matchboard. The posinve de switchboard will consist of ane reenficr breaker cell, one, tao or four
teeder breaker cells, and the necessary associated protecnon and contral devices. The negative de
swatchboard will consise of one reetificr solator switch cell, negauve feeder Folator cell, 4 floating
neganve automatc grounding switch where applicable and a ground leakage detection cell,

the de swichboards will be freestanding, dead front, meral-enclosed tvpe with draw-out trucks for
all breaker eells.

Each recrifier isolator swarch will operace together with the corresponding rectifier feeder breaker in
the posive switchgear 1o energize and isolate the tansformer rectifier unit in aceardance with the
close and open sequences.
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The design of the de swirchgear will provide tor the addinon of 4 furire cectifier teans former beenker
and wsrilator

The T3Wde breakers will be truck-mounted, deawour, angle-pole, hgh-speed orroue Sreakers
Exeept tor the OM area swuchgear and cach end-or-line TTS, four de feeder dreakess will be
connecred to de following segments of power eiils:

» Feeder =| connected v <outhbound sourh power ral segmen

v FPeeder =2 connecred 1 northbound sourh power mil sepment

»  Feeder =3 connected o touthbound noeth power ol segment

v Feeder =1 connected o northbound north power eadl segment

[he OMC ueen swirchgenr will have five feeders suppling the vanous secsions within the wed and
e Ferder dedicated o the sunger svitem.

\ back-up High Speed Circuit Breaker "HSCB' will be provided ar the OME for smergena DC
power v1a the power eail ro the OMC from the mainline and 152 versa in the evenr of supaly failure.

the de grounding panel mill eonsist of the negaove de bus, de geound faule derecnon deviesis
lockour celay and the mam greund bus. The posiave de swirchgear and the “300 recufice wall be
solated from ground. Lhese devices will be grounded via 1 cable 1o the mun ground hus. Each of

.ll'l.r.'-;"ﬂ cibles wall patss :’hl‘ﬂ-ugh ] gmd fault detecnon device Excess current oo _ml.und, will he
detecred and cause a tap and lockout na the de equupment,

£.2.5.34 oL Ground Faulz Detectior Pan

i

+.2.2.35 Floating Negative Automatic Grounding System (FNAGS!

The mainline running rail, which will be wsolated fom ground, is the rerum path far the negative of
the 730Vde power distsibuton svstem. Cables wall be connerted berween the runmng rail and the
neganve de swichgear ar each [PS. The voltayge between the neganve bus and ground 18 monitored
w the FNAGS panel for each integrated TPS. [f the voltage exceeds a preser value an alaom i sent ro
the control centre via SCADA. IF the voltage nses to a preser operating value, selecred 1o be less than
the accepted safe step-and-wuch porennal, the negaove de bus, and thus the runmng sul, 1
duomancally clamped o ground and a FNAGS opemdon sipnal is given via 3CADN, FNAGS
panels will also be installed ar each standalone passenper staton,

42535 Blua Light Ra'ay Pane

The Blue Light Relay Panel 1= part of the Blue Light Svstem please cefer o Secuun £.2.75 thar
imtertaces the pushbutron opemann in Blue Light Sttuns with the T50%de swirchgear, If rhe
pushbuttor i any Blue Light Stanion s pressed, the cormesponding de feeder hreakers aall be tapped
and he wssocmted power rad segment wall be de-enecgized.

2.5.3.7  11CVdc Battery 2ower Syster
Lhe LI\ de battery power svstem consists of the 110V de batery assembly, bumen charger, Baten
lisconnecr swirch and |10V de distnhution panel. The battesy power svstem will be sized o l'.lmnde

suffictent 110N de conreol power 1o all TPS equipment for s operaton. Leder nommal coadinons
he bartery charger will provide 110Wde conrmal power for all TPS equipmient as well 25 barter:

)
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charging. U the bamen chungur loses the 120Wac inpur power supply. the battenies wall peovide
110V de contral power 100 all 'L PS equipment. for a2 mimmum of @ight (3! hours. The bartenes wall
have a murimum operatng ife of 1 veass. The 10Vde disenbunon panel will be wall mounzed,
metal snclesed mpe wrrh sufficient number of moulded- case circunt breakers far pratection of load
CECuLts.

- Tegmaie assosea =

ST FTANEG 275 274 205434 e Switcnoosras
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The disraburan power tmanstarmers will ceceive 1247k ac o 23kVae, theee-phase, 60 Hz from the
ac sntrchgear and step 1 down to 60/ 34 Vae three-phase. 60 Flz, o supply the low voluge Power
Dhswnbution Centres PLHLs Distnbunon power mmnstormers will be dov ope. Uhe 600, 34 Vae
srucihoards will be freestanding, metal-cnclosed ope with & suffaent number o moulded-casze
curewat breshers.,

The dismobunon power comsiocmers and 600 34 Vae swarchboards will be soed o peoyice
sutfigent 61, M7 Vac power for TPS bullding and conteol, passenger stanons. munnel ventilagon
srslem. commumcations, toen contol equpment and surdeway faclines. The dizribunon poswer
ranstoomers and G0, 3478 ac sachbourds will be locared v [PS buildings or passenger statons.

3.9 SCATA Iarerface Pane

Lrj

4

The SCADN mrerface panel will provide s erminaton point for conaecton ot the TPS equipment
ti the renetion SC DA s seem for femote conmml stares indicannn, meterng and alasn purposes,

4.2.3.3.1C Protecticn and Coordi~ation

The 12.47kVae o 25kV ac swarchgear will be cquipped wath all necessar protective relavs and surge
asresters for protecion of individual cirouts from ranstent over voltage, undee-volage, shorr circuir,
over-current and geound faule. The correct relav sertings wall provide appropdate eoordinadon
berween wcomng crcuts wnd downsteam feed circuis that will minunize the ac power outage and

equpment damage.

The 7300 de switchgear will be equipped with care-nse di/dry and overcurrent celuys, ceverse
current relays m che revader breaker cells, hne measunng and re-closng reloy and surge arresters in
feeder breaker cells. The relay setangs will provude appropriate peorection o the equipmenr and
mnimize auwsance breaker mps, de prwer outige and equipment damage fom coltage surze, shor
arcunt: and overoads. The de yeounding panel will provide ground fault peatection foe the die
eqquipment within the TP

4.2.6 Power Rail System

The poner sul svster will eonsise of nne omdueroe el prsiere ral), msulared supparrs, expansion
(s, eamps. mulated coverbeard and all assocured mounang hardwice. The power rail svstem wall
be ted 1rom che T30V de swuchgear in TPSs and provide anmmal “30V de power, v1a collector shoes.
to the vehieles

4.2.6.1 Conductor Rail and Insulated Supports

The conductor rmul and wsuianed suppores wall He designed ro sathstand opersing and wansient

i

.~.r4mgn;-'. sehicle dynamue loads. wear as well us clecromagnenc and thermal loads imposed by shorr

)
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circwts. The concuctor mil will be of a sminless-sreel aluminium comprsite und w30l be desgned 10
prowide a manimum operanng bfe of 3 vears withour degradaicon in perfiormance due o wear o
envirunmental condinons.

Fach insulated support consists of an wmsulator and steel doacket desimed s wall oe Hoor mounted
ipplieansons, The msulated suppoets will provide the positive conductnre el witk solid seppact and
peevenr lateral and vertical mousn, while allowing loangpmdingl movemenr s necvssaey for thermul
EXPAREIDIL

The conductor eal will be provided with expansion joine o allow fir thermal ¢xpansion espected
aver the minimum © masimum operaang condioons: mcuding ambiear emperatuze, solar gnn and
current heating, The espansion joins will be desgned for munimum collecrne <hoe wear, acousne
notse and arcing. Conducoor tl anchors will be provided w0 prevene the poswer el trom creepung.

should g on any secuon of power ol effect service or velucle pertiim
will be provided on the affected power cail secton.

oz, power sl heating

4.2.6.2 Power Rail Sectionalizing

[he power twl 4vstem will be segrnented to allow secoonalieanon of the guidewsas For tsolaaon,
mantenance and other purposes. Secnemalizing vin cirewge beeakers m Je switchaears wall soure
pewer 1o both ends of each secnion of poaver rail. Under aoemal opemnon, all power il seenons wall
be 2ed rheough the de switchgear [rwall be possible 1o tolate any secnon of power rul theaugh the
prerannn of the approprare ciecwt breakers, A single malfunemomng TFS will be disconnected feom
the load and the remaining TP3s il have suffictent capaces o caeny the load sithour degradanos of
perfurmance. Peovision will be made for the additon of power mul solanon secnon bypass swirches
ar those TPSs required 1o meet the wltimare capaciey for che fueure in 2 sinzle | T fulurce mode.

HSCB will also be provided on the OMT lead tracks for solanon betaeen the munline and the
Y [

The power mil ar mil crossings and tack menowrs will also have soligon pones for fucther
secuonaliving the power ral for manrenance and failure management purposes  Power disconnect
swirches will be provided ar these isnladon points. Appropnate operaton of the seenonaltomyg creir
breakers and power disconnect switches will mintmize the loss of wack secuons and interrupnion to
service,

Geounding devices (Ground Serp<: will be locared amound dhe srerem as sequieed for oneranons and
MmN

4,2.6.3 Coverboards

\s o munemurn, eoverboards will be provided ar the followine locanons:
»  Passenger smuon platrorm areas
»  Areas where the emergency walkway 15 on the same side of the ack as the power el

*  Areas where the etnergency salkway crosses from the centre 0 the same sde of the tack as
the power mil

»  Speoal wackwork aeas

- €
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¢ Power sl in the OMC

The coverboards will prevenr accidentul conmct with the pewer el by personnel nn the guadewas
and w the M The maularng marenal used Ffor coverboards will be dame-serardant or
aon-combusuble, and uliss cnler TV eesistant ope. The coosswalk coverboards used where the
emergency walkwny passes over powsr il will be able to sustun the weight of one person plus
pr-rt,.\hi:- tmnls

4.2.7 Blue Light System

The Blue Lighe Svstem wall be provided @1 aceordance with the requiremenss of Nauonal Fire
Protecoion Assocmnon SNEPA; 130 The Blue Lighr Svstem will consise of Blue Lisht Smoons
mounted ar the ends of stavon placforms. cooss passages in underground swdewns and ar deswmared
emerzency access points alang the gudewar. A Blue Light celar panel will be locared in each TPS
fach Blue Light Sauon consists of 1 biue Lighr for indicanon of the Biue Lighe Stnon locanon. a
telephone tor communication with the Congol Room aed a pushbutton. When she pushbuczan 1
aperated. the comresponding de feeder breakers will be mpped and rthe assocred power ol segment
will e de-encrzzed

4.2.8 Grounding Philosophy

Each TPS and passenger station will be peovided with a geaund goid o whach all power equipment
withip TPS and passenyer stanon will be bonded in accordance wih local elecirncal codes and

.st:nd:u:d: Ie addinon, the ground gnd system design will comply with [EEE Standard 80 — Guide
tor Satery n ac Substaton Geounding 10 ensure that step-and-touch porendals are limired o safi
vitlues

the eectifier and posiave de ssirchgear enclosuces will be wisulated teom the foor and indivadually
connected to the de earth bus vt de ground Bl detecuon devices (GFDD) as descrbed w the
seenion on the de Geoound Fault Detecuon Panel. When rthe ground fade ocours on s de
equipment, the cotresponding GFDID will pick up the fault swemal, inidare mass tep and lockour of
all wssoctated feeder breakers, and send an alarm sigmal to the conteol centee.

4.2.9  Stray Current Collection and Monitoring

Ite munline munming rails will be solited from ground to serve a5 the negarre cemm for the
macnan power system. Wirh the sysiem design eosulang in the majors of the isolited running ol
being installed on underground ur elevated guideway, wirh insulated wack tasteners, it s andcpared
that seray cuzrenc will be kepe ro 1 minimum and theretore permanent stray currens monitoring s
not requiced. A studs will he conducred. however, o determine the extenr ind magrunude of anr
srrav current and stray current monitoring paints will be ncarpocsied mto the desim o allow

penodic sty current measusements o be made.

4.2,10 Stinger System

\ sunger svstem vall be provided in the OMC mantenance shop vs provide ausiliary power only to

the vehicles. The sanger svitem will consist of a de power distnbudon cenrre, sunger power feed

assemblies, sanger power conneczors and control pushbutron stations. The npe, configuraton and
.m:mg of stnger power connecrnrs will match the power plugs mstalled on the vehicle.

ik
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4.2.11 Passenger Station And Tunnel Power Supply

Underground passenger staaons clectrical senvice moms wll recerve power from 1 dual suppiv via
o dismbuten power ansformers and 600/ 347 Vae swaechbonrds.

Abovegrund pusienger sations will recerve pawer from o disrabunen power wanstormer locared in
an mtegrated [PS; oe, m the case of 2 srandalone passenger smaon, diceerdy Jom BC Hudeo or
adjacenr T Each passenger staton electmcal service room will be peavichend with sn Unimeermupeble
Powet Supply LTS Srstem.

4,2.11.1  Uninterruptible Power Supply (UPS) Systam

Ihe Unnterrupable Power Supply (LPS) Svstem consists of the LTS unie, barrery, entdeal paned and
manual ransfer swnch. The LT wall be sized o provide suffictent 208/ 120V ae puu.q:r oo all essential
equpment and lighung 1 the passenger smaon and runnel where mplu_ hle, The [PS wmit wall be
solid-state ope. The U'PS barten will be sized to provide power for ar lease man kours following

fallure of the a¢ supply. The barcenes will be destaned o provide 3 minumumn operaong life of

{0 veacs. [he enneal [‘lunfi will be noused 1n a menl enclosuee with o sufficient cumber of moulded
case arcuir breakers for cencal load ceowts, The manual reanster awnch will be soenected 1o a theee
phase. four-pole wall receptacle located nutside the bulding tor pormble zenecaror connection.

4.2.12 Traction SCADA System

Lhe Tracoon SCADA Svstem will mongror and control the Teacoon Power and Dharnbunon System
theoughone the Canada Line foom 4 single operator posigon and tracuon overview located at the

M

The system will provide the following funcuonaly:

Ll

"

An overview of L24TEV (or 23RV, TPS and reack neowork

Srarus of power i cach tmcuon power section

Stams and conteol of wacton Groui breakers and disconnecr switches
Starus and conteol of 12478V ac 235V netwoark

Sanus of TPS, PS and L PS supplies

Equipmen: alarm mommang and managerment

Each TP und pasienger seation will be Frun,dnj with 1 Remorde Tesmunnd Unte RTLT ennneceed t
the [PS, power el switching equipment and passenger stazton status theoush a SCADNA [nrecface
Panel. The RTL wall be powered by a LPS w3 ensuee operatnn duroge anoae power Sulure.

Ar che UM 2 SCADA rmaster station, user intertace and ovenzew Jduspln wall be provided,

4.2.13 Emergency Power Supply Systems

A fixed mounted EMETIURCY Priwer iuppl}' svstem [diesel weneranor setl will be provicded Fae standhy
pueposes calv at the OMC. The generarar will be connected to the 1247k ac bus via 1 crcut
breakers and a GO0V 1247KVae mansformer i the depat TIPS and will be inteslocked o prevent
back feed o BU Hydeno,

P
I N
e
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The generator will be mred T50kVA, 600Vac, three-phase and 60Hz The ume will have standard
protection devices for over speed, over/under valtage, frequency, low ol pressure, over remperanirs,
etc which will be monirored via SCAD. The geaerator will be capable of operanng conanuously at
LAr v mad as well as at 11M4 tor one hour o each 12-hour evele and have fuel capacire for operating
sx "6 hours ar full load.

Twor tratler-mounced generaeor unies will be provided foe smecgency power suppls at any passenges

LA

4.3 TRACKWORK

Teackwork desigm for the Canada Line will be based on stadasd peoven sapid wranar rechnologs and
methodology. as used in vafous operating sstems theoughour the world, The design, supph.
ngrallation and constructuon of the complete muckwnork <rstem will he 1 accordance with the
applicable inreemadonally cecognuized standards, including Amencan Ralwar Engneering and
Maintenance of Way Assocugon (AREMA  TCRP Report 37 ~ Track Design | lindbook tfoe Lighe
Ratl Tewnsir and Internanonal Unton of Ralwavs 1T,

The zackwork design wall be undertaken by 4 fully gualificd wam of expenenced mackwork desion
spectaiists, and wall be fully wnregrated with rthe cequiremenis of the maction power disinbution,
eommumcanons and signalling sverems.

.’i':chnn::li speatticanons, definung exacr performance requirements, matenal peoperties, and resting

and mspecuon requicements for all components. will be produced. The selecuon process tor
reackwork components and mareaals will mke inw considemdon functonaliey, ease of constuctien,
murumal mantenance, durabihiey and swerbiliey. Derailed drawings and specificarions will be prepared
for the nsnlliton and consruenon wadk, cleady showing the infrastructure constraines and
tlerances o which che gudeway structure and wackwork will be bils w0 ensure the averall megan
and performance of the operanonal system.

The mstaliaton and construction of trackwork will ensure thar the finished product meers the averall
pertormance requcements established n the design process. Track pian, tack concepts and
propased general aringements are shown in Drawings 863704-CONFA3DE-1T0 w0 1730 in
\ppendiz B-1.

4,31 Mainline Track

Ihe trackwork for the manline will be direce fixanon ope, and will compnse appenximarehr
163 wack hilometres of elevared guideway, 442 track kilomerees of bored rmuonel, and U4 reack
kilomerres of cut-and-cover. \s discussed in the Secuon 4.2, Power Supply and Dumbusion, the
muataline running cadls wall be clecmcally solared from ground.

Drrecr fixanon wack, excepr for the special tmckeork, will unlize resiliear Sisteners cecured 1w the
concrere trackbed.

Mankne mmouts and crossovers speaal trackwork) will be fixed o the guidewar via a second pour,
cast-in-place concrete <lab with steel places direcily bonded o the poured concrete surface using a
cesilient polyurethane geout aux, supplemented by anchor bolrs cast into the second pour concrere

.:'-l.lhi-.
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4.3.2 Operations and Maintenance Centre - Yard Tracks

The surd tracks wall consus pomanly of ballasted wack, except Jead tracks connecting mainiine with
the depor and in the mainrerance shop, Ballasied srack. excepr in the special trackwork 1ceas, will
utilize pre-stressed concrete and/nr dmber oes where necessar o wsaall resrruning culs i <harp
cupves. The mamzenance shop reack wall consst of embedded raack and, o pir rzack with special
tasreming derails.

Lrack wm the OMOC will be solazed from dhe mambine and be fully grounded.

4.3.3 Design Concept

The design enncept for the tmckwork system 13 based on techaolowy with over 24 vears of proven
iystem operagonal expenence. inchiding significant cesearch and developmen: w improve the
funcuanaliy of the svstem. The wackwork elemenis proposed il provide qualier, safery, dde
comtors, longeviny und ease of manramnce,

The teckwork components are an inregral part of the overall design of the svstem, mehuding the asl
strucmures. [herefore, it s imperauve chat 1 coordinated and inregmred approach be adhered o
dunnyg design and constructon of the crvl soucruee and the reackwnork

* Richmond and Airport Connector Section: The Richmond and \ispore <ections are
proposed o be devated, und consist of precast beam segmenes and cast-m-place columns.

tor direct fixanon rul fisteners will be cast into the guideway beam segments, Inseres will be

. The guidesay will be constrceed with super-elevanon theough the honzonoal curves. Inseres

Incated with sufficient accumer 10 ensure compliance with specified rmackwork wlesances and
15 required by the direct fxation fastener design.

* Fraser River Crossing: The Fraser River Crossing is proposed 1 be clevared guideway with
the centre span as a special strucruce. Elevated guideway wall unlize precast beams, while the
special strueture will be east in place with cast-in-place columns. The tackwork anchomge on
the special strucrure will be msmlled by the core dedl and grour merhod with sufficient
accuracy to ensure complance with speafied wlerances and as required by rhe direct fixagon
ratl fastener design.

» Vancouver Elevated: The Vancouver secuon has a shoet secuon of elevated audewar from
the Fraser River Coussing to the smet of the underground minnel section at approvimarely
O3ed Avenue. The tmckwork desien concepr for this area will be idenncal v that proposed foe
the Richmond and Mrport Secuons.

+ Vancouver Shallow Tunnel: Where the alignment 15 in a cut-and-cover shallow rmnel under
Cambie Stzeer i will consisc of march-case segments. \s on elevared sudewar, the cur and
cover secnon will be consimictal with super-elevanon theough the honronl curves. [nserts
tisr dbrect fixauon rad fasteners will be cast into the precast segments. Inserts <hall be locared
with sufficient accueicy tn ensure compliance with specified trackwork tolerances and as
reqrared by the diceet fisaton fistener design,

Rullover mmnsigon: from elevared guidewsy structures to the cut-and-cover sections will be
cast-n-place concrete and the final track elevations of diceer fixaton wack will be achieved by
the anvil contractor. Anchor bolr inserts for direct fixanon fasieners will be inswlled by the

T

. eore dall and grout method with sulficient acouracy o ensure compliance with specified

%)
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tolerances and as required by the direct fxadon fastener desian. Epost grour will be used foe
securing anchor bolr mnserts.

Vancouver Bored Tunnel: The mrack in the bored menel will unlbize dicect Fxanon fasteners
on the mvert conerete surtace and/or base shab. Anchue bole wsests for dizeet Gxanon
tasreners wll be nsmlled by rhe core doll and reour method wih sufficent acouriey m ensure
cnmpliance with specified tolerances and as required br che dicecr fixanon fasener desgn.
Egims amour will be used for secunng anchor bolr nserts.

ln che evenr rthat our design analvais enafies mwnnel locanons with o need for addimonal praund
o vibobon agenuanon, o low vibmbon mack (LAY, such as Sonneville’s enne-ere blocks with
rubber boors will be implemenred on the uonel nver and o baze slab 1w seduce wibeanon
required lumies,

4.3.4 Mitigation of Wheel to Rail Noise and Vibration

leackwork fror the Canada Line will be designed warh due considemuon for the vibruon effeces and
noise resulung from seeel-wheel-to-steet-rad contacr. The gudewny srrucnieal design wall incorporate
features desgned to minimiee noise generation and propagation, such thar the desten goals for
acoesng and noe conmel peoblems reladng o the construenon and opermtion of the Canada Line
and the envirommnental assessment can be met. Design based on vibmnon anaivas will be underraken,
with 3 view w0 zeeping majoc structusl components free from cesonance and unaceeprable denamic
amplificanon seeh thar geound- and semicrural-borne wibraden o adjacent hutldings  and/ ar
.:edesm:m areds are withun required limits.

Recent mnvesugatons have shoun thar the use of bonded rail fsceners with low spring mre values,
such as those proposed for this project, significandy reduce aoise and vibraton fovels, Ml mrnous
and crossorers will be designed and insmlled warh due considemiuon to nose and sibranon
senstnvitics. Pobnurethane grout with an average thuckness of 30 o 35 mm will be placed beraeen the
top ot second pour slabs and underide of each direct fixauon ral fastener to provide complete
support and restiency,

4.4 COMMUNICATION SYSTEMS

Thes section autlines the communicatuns Vilems ﬂ:!.!l..l.tl.‘l:d Eis ;uFlFurr AUfrmanc Uperannn at the
Camada Fine. The communwanon systems dispense informanon . and peovide cegular and
émergency communicadons beoween, CROs snaff, passengess, and PEEAnG and mmunrenanee
pecsonnel.

The sysiems are described froan therr funcooral perspecave. or “what™ they will do, rather than from
an implerenwmbon perspective, o “how” they will doow

Ihe follosing svstems are presented m this secton 'sistem deseriprions <hould be read in
comjunetion with the assoctared dmwings provided ic Appendix 8-1:

»  Public Addeess System 41
»  Vonce Communicanons and Passenger Alaons Svstem 4.2

v [Massenger Security Systemn (4.3}

. v Paszenger [nformadon Svstem 4 L4
=
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s ES&M 3CADA Svstem 443

»  Fibre Opne Teansnussion Svstem 4-h0,

* Master Clock Svsrem (448

» Passenger Countne Svstem 440

» Tunnel Venalanon SCADA Svstem 4400

»  Platform and Guidewny Inrusion Derecnon System 4411

o, 4,1 Public Address System

4.4,1.1 General Dascription

The Canada Line wall be provided with a Public Vddress TWA; «+ sem covering all passenger srations,
vehucles, equipment ronms, <ubstigons and the CROs The PA svstem will allow routine and
emergency announcements tu be made to passengess and opempons and muntenance pertonnel.
The PN svstem will prowide o number of funcoons as follows:

+ CROM may make announcernenis ro nassenger statons, vehicles and staff e,

= Saff may make announcements n and around 8 passenger sniton from thar smton’s A
miceophone.

. * >tff may make announcements 1 and around the velucle from 1 miczophone a: the velucle

F.l
e arad

hostler panel.

+ Fire depastment personnel muy make announcements n and amund the passenger stton
trowns the Fire Command Post Such an EMICIZENcy ANNOURCEMCnt will ovemmde all ather ann-
i'm:lfgfﬂ’:} ANNUUNCETMENTS.

* The Fire Aamm Svstemn may togger automared emergency announcements

» The Pussenger Informanon Svstem may meger automated anoouncernents of teain armvals,
deparmures and desnnanons.

The conrext within which the PA svstem will operate is shown in Drawing 363 710-CONF-A4TDK-
1] i

4.4.1.2 Passenger Stations

Exch smupon will be provided with smodalone PA cquipment conmected m the CROs PA
announcements will be audible rheoughout the enie swoon, including plarforms, concourses,
squipment rooms and dekeung areas. The PA svstem will have mulople #ones so that messages may
be routed to specitic areas. Muost announcements will be made from the CROs, but the PA susiem
will also peovide nperator pasiaons within each statoe on the mbound and authound platfoems and
i the Fire Command Post. These positions provide a micraphone and controls w selecr the
nnouncement 2one within the <mabon.

The desiam of the speaker network, matenuls and Amshes chosen within the surion will be
coordinated to mummere the amount of reflecoon and maximize the audibibe: oF announcements,
This is pargculardy impartant in underground sranons,
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4.4.1.3 Vehicles

Each vehicle will be provided with standalone P\ equipment connected to the CROs through the
Radio System. Announcements will generally be made from the CROs, bur a microphone will be
prowided ar the vehicle hosder panel 1o make announcemenrs from wathin the vehicle,

4.4,1.4 Traction Power Substations

Each TPS wathin 2 saaton will be provided with PA speakers connected o the PA svstem ar the
srauon. TP>s will be zoned together with other restcted access areas. such as equipment rooms.

4.4.1.5 Automated Announcements

The PA svstem wall allow for the recording of audio messages and the automaue announcement of
these messages. Recorded messages may be topgered by a specific event, or made automadcalis on a
regular basis, [ntectaces wath the passenger informanon system and the stavon fee alaom svstem wall
allow train armvals and fire alarm: to tagger P\ announcements. Automuared announcemenss will
nclude:

*  Announcements of trin aerivals, deparnuces and destnauons
+  General safery informacon and service bulleuns passengers
* [nformanon regarchng schedule intecrupnons

. ¢ Specific evacuation informanon o passengers under emergency situations

4.4.1.6 Ambient Noise Sensing

The PA svstem will include ambient noise sensing 1o ensure all announcements can be heard elearly
above the background nowe in the passenger sranon or vehicle. Ambient noise senaing also h{lpﬁ [
enneeal nowse pollunon in open-ar, aboveground saoons.

4.4.1.7 Safety

[he PA svstem will be designed to meet the requirements of NFPA 72 and relevane Canadian
Smndards pertainung 1o the use of the PA system for evacuanon from underground locauons.

4.4.1.8 Interface with Airport PA System

At awrport passenger stanons, the PA svstem wall be interfaced wach the awrporr PA svstem so thar PA
announcements may be made from the airpore enniral cenere. Such announcemenss will be hmered o
handling of emergenay situanons in the arport, and will overnde all teyulas non-emeszencs
announcements from within the Canada Line PA svstemn.

4.4.1.9 Announcement Priority

J : sasG) W
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4.4.2 Voice Communication and Passenger Alarm System

4.4.2.1 General Description

The Canada Line Voice Lommunicinon and Passengee Alarm (VEPA Svstem will provade servies
meoughout the smoons, equipment fooms, cross passages, vuidewsays and vehicles. The VCPA
svsterm will use the Canada Line [Mbre Opue Transmission Svstem FOTS and Radio Svstem, and
will thezetore not be dependent on any public nerworks Passenger alaem funcnons will be
implemenred using the telephone system, Radio Svstem and E&M SCADN seerem working mogether
e provide the following:

Emengenay and passenger assisuince recpnones will be deswmed w be accessible w people wi,

physical and mental disabilines.

The conresr wathin which the Voice Communicaton and Passenger Alarm Svstem operates i shown
tn Deawing 3637H-CONFATDR.- 2020

4.4,2.2 Emergency Telephones
Emerpeney elephunes wili be provided in the following locanons:
* in the Designared Wunng Area of each placform

+ Ar each emergency access point to the guideway. including ar the ends of platforms. unnel
purials, and cross passages

o Insde elevarors and ar elevaror landings (ouside concourse aren)

)
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* In cach area of refuge

¢ At each Blue Light Saaea

* Areach sravon entmnce

* In emergency cabiners in srations
+ A\t fire command posts

¢ Throughour passenger sanons, such thar all public areas are wathin 60 m of an emergency

phore

Emergency twelephones and intercom panels will be red, o make them hughly wwible. When an
Emerzency Phone Handser iz lifted, 3 eall o the CROs will be auromatically vunated At che CRO)<,
the incoming emesgency call will raise an audible and visual alarm to deaw che operatac’s attenton w
the call, and provide infoonauon rarsding the locadon of the emergency phone. Where viden
coverage of the emergency phone area s provided, this will also be presented o the CROs Operator
Throughour the durnnon of the call both video and audio will be recorded.

\ avstem of call routing and quewmng will be peoded in the CROX to ensure calls are answered as
=u0n as possible. [T all operators are busy, the call will be alarmed and placed in a queued to awar the
first available operator. Emergency calls will sake pnono over normal calls. M ETEL ealls will also
be eured w an FOP for communrcanon wath the fire department

.4.2.3 Passenger Vehicle Intercoms and Alarms
Fach passenger vehicle will be provided with the following
v Passenger silent alamm suaps
+ TDaszenper emergency call intercoms
* Smoke detectors
o Aendane hosder panels
»  Vehicle health montonng

Acovavon of any alaom svstemn will esult noan alarm being raised i the CROs, together wich
wnformanon denufiang the aftected vehicle, Upon answenng the call the CROs Operator will be
connecteld, via rhe telephone and radio svstems, w the vehicle. The operator mar then ape o
monitor conversazons on the veluele betire deciding the best course of acton. or w establish 2 owo.
way connecaon with the vehicle inrerenm.

The relephone and radio svstems wall also be wsed w puss dam on a regulae basis from the vehicle

health mononng wstem foc Pectuomanee Reportng.

4.4,2.4 Passenger Information Telephones
Passeager Infommanon Telephones (ITEL:; wall be provided i the following locaaons:
» O each plufnrm

»  Adiacenr to each geaup of TV

)
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When an TTEL handser is lifted, a call will be automadeally inidated to the Transhnk Informanon
Centze w provide customer assistance.

4.4.2.5 Administrative Telephones

Regular system telephones will be peovided in the following locanons:
L]
L]

\drintstranve phones with 4 convennomal handser and rouch-tone kevpad will be provided. These

phones will allow users 10 make calls In public areas,

admumisrmanon elephones will be sas (_\}(,L-)

4.4.2.6

The Zanada Line will be provided with its own located

at the OMC, Ths will handle all internai emergency. passenger assistance and admunisearive

telephone calls. 5-15(‘)('1—-)

4.4,2.7 Radio System

The Canada Line will be provided with its own pavate Radio System, covenng all stations, runnels.
elevared guidewars and depot areas. The pamarnt funcoon of the Radio Svstem is 1o provide vaice
and data communication services beeween CROs, vehicles and staff carning hand portable radios.
Vowe communicanons also support the wvehicle PA and emergency all srsrems.  [Dhara
communicaton services suppoet vehucle PIDs, alarms and vehicle equipment monitng, The Radio
Svsrem will also be used for voice communicacon berween CRO:, mauntenance staff and deker
checking st using mobile handsers. Dswang 36704 CONF-47TDR-2029 shows an overview of the
racdicr sy seem.

e Radio sverem will consst of the t‘r:ilmnm; equpment:
L

L]

- = 15(1.)(\..)
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The Radio Sysrem will allow the following rrpes of voice calls;

4.4.2,8 Voice Recording

Voice recorders will be provided ar the CROs for recording conversawons. All conversanons
mvolving CROs and/or emergency response stff will be recorded Passenger assistance calls may be
recorded for qualite of senice monitonng. Each conversaton wall be cecorded wath dare and ame
afarmanon 1o assist in the invesugaton and reconstructon of incidents, Recordings wall be stored
£ before being overwniren. This allows sufficient ume 1w vestigate incidents and make
{ S e ot recordings of sequired.
00
56 4.4,2.9 Airport Courtesy Phones

Space on awport stdon placioms and in cable ducts will be allocated for the insallaoon of urport

courtest phones. The supply and installagon of such phones. and the assocuated relephone cirowts, is

the sale responsibiliny of YVR.

4.4.2,10 CROs Hotlines

4.4.3 Passenger Security System

4.4.3.1 General Description

The Canada Line wall be provided with passenger secunry fachoes i all sraaons. The Passenger
Securiiv Svstem wall provide the following funetonalin:

¢ Colour CCTV cameraz

® » s .1sG)(L i
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The contexr wathin which the Passenger Secunov Svstem wall uperate s shown n Drawing 36374
CONF-4TDR-2021

4.4.3.2

4.4.2.3 Surveillance Cameras

Uewerage of

4.4.3.5 CROs Qverview

4.4.3.6 CROs Operator Positions

%)
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4.4.3.7 Video Recording

"Ltdf'l.‘] urciges will be cecorded at rhe stnons, [m:u;n:s will be sinred 4t a
dunng normmal operadgon, Dunng emergencies, the tmme e will oe

Recnrded imazes will be avulble = -KSC\) '{.'h-)
unmediately far peview, Loe use of il videa recocders wall allow opecatos to review recorded
rmazes while conpnuaing recrrd

Oince recooded, images will be stored Bor hefore being overwnmten. This alloss sufiicien:
dme 10 review inadenss and make 4 copy o rhe mmages of r:q.;l:‘nl Becurdinges will be electoromenlly
stamped with dave, ome and camees locadon ro assist with mncident nves mgmunns.

4,4.3.8 ot

sasGL)

4.4.3.9 Technology

Ihe Passenger Secunr Sostem may be based on either an analog or 2 digial splunon. In adher oase,

<sAsG L)

4.4.3,10

s s OO0

4.4.3,11 Station CCTV Monitor

SRS HIN

4.4.4 Passenger Information System

4.4.4.1 General Description

The Canada Lire wall be provuled wath a Passenser Information sysiem w Lr.cp passengers wnfammed
abour run sehedules and desenanons. The Passenger Informacon Svstem wall provide the dollowing
tunctonabin:

¢ Dupl of run amval ames and destnanons i inteomediate passenger stanons

%)
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+ Dusplay of reun departure imes and destinations in temmunal passenger statons
* Dhsplar of next smtion and final desunaton in vehucles

v Aanouncement of closing doors in velucles

* Announcement of the next stoon and destinadon in velsicles

* Troggenng of auromated P\ announcements of man arnvals. deparmures and desonacans m
DUFEENDET 110003

* khour relephone informanon secvice
* [nremct infommaton senvice

The context within which the Passenger [nfoomanon Svsiem wall operare s shown 1 Drawiny
AR CONFATDR-2018,

4.4.4.2 Station Passzanger Information Displays

Mssenger [nformanon Dwsplays (PIDs) will be provided on each platfoan. PIDs wall aleerrarely
dizplar the ame to ammval, and final descinadon of weoming ramns for that plasform. spectal events,
public informuaton items, instructions in emergency siuanen:, and rhe cirrent ome

Each PID will opically be double-sided, use vellow LED rechnolowr. with the abilitv w0 show
multiple bnes of rext and wraphie characrers, The size and number of PID: will be conrdinared wirs
the plactorm lavaut such that the PIDs are visible throughour the platiorm area.

4.4.4,3 Vehicle Passenger Information Displays

Vehucle Passenger Infommavon Displavs will be provided wside each vehucle displaving the next

stgon and Fatenor displays ar the ends and sides of each mao car run will displayr the desdnation
froe char rzam.

4.4.4.4 Interface to ATC System

e assenger Informacon System interfaces o the ATC Sverem o recerve intomason regacchng
the kocanon of tawns, The ATC Syscem sends 1 tnzger evenr each ime an announcement 1s to be
zwven o displac s to be epuazed

Teaun amval departure events and cun desunanons wall be provided by the centrl ATE equipment
[nese evenes wall be communzcared o vehicles over the Radio Sestemn and o stinons via the Fiber
COpoe Transmussion Svstem,

Doar-closing indicannn wiil be provided direcrle by the vehucle AT sywpment

4.4.4.5 Operator User Interfaces

CROW wall be provided with a user interface thar wall aliow them = conBaure the svitemn 1o display
other safery, public informanon and secunity informauna on stnen and velucle PIDs, Operators wll
be able 1o select the number of Incoming wuns displaved on PIDs, and configure the content and
zequency of other speaal messages. PIDs wall orpically be configured o display the mme 1 armal
toc the aest run o each terrunal staoon.

)
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Advertising

The "assenger Intonmanon Srstem may be used o deliver adverusing of cvents or producrs through
stauon and vehicle P[Ds. The frequency of advertsing will be such that it does nar wnfringe on the

delvery o trin operaton infonmanon o passengers.

4.4.4.7

Internet Information Service

A\ website will provide customens wath infeemanon on Canada Line service bulledns, schedulcs,
heass of operaton. efc. Schedules sl alse he made avalable e the Translank websie ar

hompes “wwwranshink.be.ca.

4.4.4.8

Flight Information Displays

space will be reserved oo each stoon pliciorm for the msmalladon of 2 YVR dhghr informarom
dezplas. The provision and matallation of such displavs remains the sole responsibiiey o YVR. Space
in <able ducts berween the displavs and smbon egupmenr rpoms will be made avadabie e
sonnecung the display to the Fibre Opuc Transmission Sesten and the power distmbution system.

4.4.4.9

Interface with TransLink Control Centre

Tae Canada Line Passenger Informacon System will provide an inserface woallow operaioss ar the
Tzanslink Coomel Centre 10 configure special messages for display nn Canada Line stamon and
vehicle PLDs. TransLink personnel will be able 1o configure the conrent and praniy of their own

.l.".c-n.lgcz'-. but will not be able to configure messages created by Canada Line operutors The wse of
szch messages will be hmited o mnforming passengers about irregulannes in TransLink wperanens.
Al regularly scheduled messages will be configured through the Canada Line Conol Centre.

4.4.5
4.4.5.1

4,4.5.2

General Description

Sas()W)

Security Alarms

S+ ESC\X—)
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)
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£.4.5.3

4.4.5.4

#.4.2.3

%.4.5,.6

4,4.6
4.4.6.1

Canada Line

& L

Equipment Alarms

Elevators and Escalators

Operator User Interface

Performance Reportina

General Descrintinn
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4.4.6.2

4.4.6.3

4.4.6.4

Canada Line &Base Case Aoz
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Communications Interfaces
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Sarurity
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Architecture
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Amalog CCTV images may be transported directly to the CROs on point-to-point connections from
each station. Spare fbres o each smoon will be provided to add cedundancy in case of a fibre fulure.

4.4.6.5 Network Management System

A Nework Management Svstem (NMS) will be provided to assist operators wath FOTS diagnosdes
and reconfiguration. Operators will be able tw reconfigure network connecuons to deal with
equipment additons or rerouting around faillures. Operatars will also be able o callect performance
data on the nerwock. The NMS will monitar the complete nerwork and advise mantenance saff of
fatlures.

4.4.6.6 Technology

The FOTS will use SONET or similar <uch as | bur not limired w0 Gigabir Ethemner technology for
digiral data transmission. Using this ope of equpment will ensure avalabiline of compauble
replacement equipment in the furnare.

4.4.6.7 Capacity

The FOTS will be designed wath 3o spare capaciry over and above the predicted peak trakfic on the
nerwork, Client svstems will be provided with dedicated bandwidih if required for optimal
performance.

.4.6.8 Fibre for YVR Use

A dark, 48-strand single mode fibee optie cable will be pravided for YVR's use. This cable will aun
from YVR 4 passenger saoon w Badgeporr Stanon, from Bodpepon stmoon to Richmond Centse
Stauon, and from Brdgeport Sranon 1o Waterfront Stuoen. Full 48-fbre terminanon patch panels
will be provided ar Richmond Centre, Badgeport, Waterfront and YVR 4 sianon. Eight-Gbre spur
cables will be provided at all other passenger stations. The configurauon of the fbre spurs will be
determined upon consultanon with YVE.

4.4.8 Master Clock System

The Master Clock Svstem mainrains a precise dme-of-day reference and distnbutes thes 1o all svsems
and clocks. The Canada Line svstem ome will be svachronized to UTC ume by the Canadian shon
wave racio broadeast stauon CHU, or by a GPS recever. Under failure simauons, the Master Clock
Srsrem will conunue 1o mamniun accurare nme using its own mernal frec-runming clock. Precize nme
acrass all svstem clocks i cequired to ensure consistency dunng incident investganons and accuracy
of umetable scheduling and passenper mformadon. The context within which the Master Clock
Srsrem will operate is shown in Dowing 863TH-CONEFATDR-2019,

4.4.9 Passenger Counting System
4.4.9.1 General Description

[he Canada Line [Massenger Counnng System will count the number of passengers entenng and
enung cach staton. Overhead counung sensors will be placed at entrances w the fare paid area of
each stauon. Data will be collected every day for each sanon and transferred w the centeal passenger

untng svsrem over the FOTS. Passenger counts may be acoumulated on intervals as shom as two

)
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minutes to assist with rdership analysis and schedule planning. The context within which the
Passenger Counting System will operite is shown in Drawing 863704-CONF-47DK-2025.

4.4.9.2  CROs Workstation
The Passenper Counting System will have a single CROs warkstation for:

» Manitorng PCS equipment

* Analyzing and archiving ddership data

» Generanng ridership reports
The Passenger Counting System will use overhead infrared sensors to detect the passing of rders.
The system can differentiate between passengers entering and leaving the staton. On existing
systems, accuracy has been shown to be 98% on daily count. In order to minimize errors, the
infrared sensors will be placed in areas where passengers are unlikely 1o be standing around, or where

they are unlikely to cross the sensor multiple tmes. Suitble locadons include above stairs, escalators
and elevator doors.

4.4.10 Tunnel Ventilation SCADA System

4.4.10.1 General Description

The Tunnel Ventlanon SCADA System monitors and controls fans and dampers in underground
tations and guideways. The context within which the Tunnel Ventlation SCADA System will
operate i5 shown in Doawing 865704-CONF-47DR-2026.

5.1'50)@)

4.4.10.3 Fire Command Post

4.4.11 Platform and Guideway Intrusion Detection System

4.4.11.1 General Description

The Canada Linc will be equipment with a Platform and Guideway Intrusion Detection System that
will provide the following functonaliy:
D)
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* Detects the presence of objects or individuals in the guideway
* Raises alarms o the operators

s Motifies the ATC Svstem of an intrusion

The context within which the Platform and Guideway Intrusion Detection System will operate is
shown in Drawing BO3TIH-CONEF-4TDR-2025

4.4.11.2 Detecting Objects

Ihe Platform and Guideway Intrugion Dietectuan Svstem wall wtilize 2 network of sensors located in
and around the platform area and guideway, 1n a simular configuration to that used on SkvTeain, to
determine if an object or individual has entered the guideway. The svsrem will detect a person leaving
the stanon on the guideway along the emergency wallkway. The system will also deteer an indivadual
or object falkng onta the puideway in the platform area.

Where required, the svstem will also be wsed where there 15 2 nsk of direct access 10 the guideway
from public property. In such locatons, the paman means of protectuon will be a suitable fence. and
the guideway intrusion detecoon svstem will be a secondany safery measure,

4,4.11.3 SCADA Alarms

The svstem will be momtored through the E&M SCAIN Svsem, which will ruse alarms 1w
.:np-:m:m lescated ar the OME Upon an intruston alamm, the affected area will be displaved on CCTV

onitors for the appropoate aperator,

4.4.11.4 ATC

When an inwrusion has been detecred. the svsrem wall

4.5 FARE COLLECTION SYSTEM

4.5.1 General Description
The Fare Collechon System for the Canada Line wall be supplied, msmalled and commizsioned by
CATTAL The Concessionaire will make the following provisions within the design of the Canada Line
s accommadate the Fare Collecton System:

¢ Allow for the equipment within the lavout of the sanon,

* [rovide cableways and eyuwpmen: mounnng,

*  Drovaide power and associared cabling and protecizon deviees,

¢ rovide communications and associated cabiling berween each stanon and Watertront (Canada

ane,

+  Provide eommunieanons and assocured cabling berseen Waterfront (Canada Line) and 0L

1 peyuired,

%)
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* Present communications for onward transmission by GVTA at Waterfront (Canada Linc),
* Monitor station fare collection equipment alarms through E&M SCADA system.

4.5.5 Quantities
The following quantities will be used as 2 basis for design.

#5SPECIAL # AFMS
STATION # TVMS #TVUS  # GATES GATES

Warerfront
Robson

Dawvie

= |
a2

Broadway

Eling Edward

Chakridge

49th

Marine Dove

Bridgeport

Cambie
..-’lecrhﬁdge

Fichmond Centre

YVR1

YVR 2

YVR 3

YVE. 4

Total
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4.6 TUNNEL VENTILATION

4.6.1 Introduction

The Canada Line will be provided with & Tunnel Venulation System throughout the underground
portion of the line between Waterfront station and the mnnel portal at around Cambie and 64th. The
Tunnel Venulation System will facilitate general year-round air cireulation, to maintain a comfortable
enviranment for passengers and employees during normal and abnormal operations. However, the
prmary funcoon of the Tunnel Ventilation System will be 1o provide a tenable enviconment for
passeagers and emetgency personnel during an evacuation of the runnel assing from a fire-and-
smoke incdent, In additien to addressing fire and smoke emergendies the venulation system will
assist in the containment and purging of hazardous gases and airborne contaminants. The Tuanel
Ventilaon System will therefore provide the following;

w R S N T
)
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This secton should be read in conjuncuon wath the following dravangs:

¢ Drowing 865704 CONE-ATDR-2040, 2041, and 2042 Tunnel Venrlatgan and FEmergency Exat
Plan and Profiles

= Drawing 8637 H-CONFATOR-2043 Tunnel Ventiaton Schemane - Blast Relief Mode
*  Dravang 865704 CONF-47DK-2044 Tunnel Vennlaton Schemaric - Cooling Mode

¢ Dravang 86370 CONFATDR-2043 Tunnel Venulation Schemaue — limengeney Made
*  Dravang 8657H-CONEF-47DK- 2046 Tyvpical Fan Room Arrangements

*  Deavang 8657H-CONF-47DK-2026 Tunnel Venladon Control Context Diagram

4.6.2 Tunnel Configuration

[he wnnel wall be configunsd with four emergency fans in cach saoon. Theze emergency fans will be
hiused in venalation shafts located at each end af each station. A svstem of dampers will permit the
vennlatng capaciry of cach vendlation shaft 10 be supplied to or exhausted from either one or bath
of the runming mnnels. The il pressure raung of the emergency fans and the cocresponding
horsepower cequirements wall be funcuons of buth the vendlaton shatt design and the design lavour
uf the adjacent station,

Placing the <hatis on cither side of the stanon pladorms penmits the emergency fans to both deliver
tresh i 1o a mnnel-fire site more efficiently and remove smoke from an inadent wnnel before it
tlows mio the adjzcent stanon. The locaten of the venulauon shalts also benefits possible fire
scenanos in the statons or their adjacent crossovess, pocket tracks.

Between each stanon, approximatels 220 m apare, will be 2 cooss-passage beraeen the nbound and
vuthound wnnels. This passage will be used 0 allow evacuaton feom the incident wnnel to a place
of safery in the adjacenr munnel. In 3 bored tunnel this evicuaton mute will be 2 cross-passage
berween the bores; in the cut-and-cover seenon, it wall be a transier door and 10 the stacked mnnel
sectirm it will be 4 tmnster sturwell with a door. Each passage and door will provide 4 munimum of
1.5 hours” tire protecnion and wall be provided wath an emergency telephane and Blue [ighe Station

A pair of et fans will be provided at the wnnel portal 1o increase air velociues and provide sufficien:
anrflom.

4.6.3 Modes of Operation

The Tunnd Venolanon System mav bhe configured 1o sun vasous operauonal regurements.
Normally rhe stsrem will be configured to provide blast relief tor platforms from train-generated
.u:ﬂmw should the runnel wmperature fse for any reason, the svstem can be configured w deliver a
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supply of fresh air © the wnnel. [n an emergency the system will be configured 1o prevent back-
lavering and remorve smoke and heat emanatng from a fire to the atmosphere and deliver fresh air 1o
passengers evacuaung fom a tain,

4.6.3.1 Blast Relief Mode L/)
In blast relict made the Tunnel '\'(‘I'H.ﬂdl_ian Svstemn wall be configured v ey 5 llb'{(-’\)('

Lo implement this mode the system wall be conbyrured as tollows:

4.6.3.2 Tunnel Cooling Mode

In tunnel conling mede. the Tunnel Venulwon System wall be configured
Ter implement this mode, the statem will be contlpured

-~ | g NG
@

4.6.3.3 Emergency Mode

In emergenay mode, the Tunnel Venulioon Swiem will be configured ta

6 D

I mtpiﬂ:k‘ll: thus lhl.!d.r.'. LE'.:.' shoicm will '|h|.' 4] -:'tl_:gun.'d as Fn||n'..|.'-:' f E

)
serco SNC-LAVALIN 730
B - 102
[REVISED FOR CONCESSION AVGREEMENT]



bl &

Canada Line Base Case aieetiiacesias 4
o, 8 — DESIGN, CONSTRUCTION AND ENVIRONMENTAL APPROVALS

4.6.4 Levels of Control

Ihe Tunnel YVennbizon Svsrem will wcomperie o nwmber of levels of comieol, Genemilly the

< 500D

4.6.5 Performance Modelling

The Tunncl Vennlation Stsem wall be analvzed 10 ensure the performance ot the svstem under all
the foreseen noomal, abnomal and emergency scenanos i the vmique envionment of the Canada
Lanwe. Thee v delhne wall wke o acoonum, bur nor be imred oo, the roliowng:

#  The hear release rane pooduiced i the combusulble load of a4 vehicle and any combusnble
materals thar could conrmbiute v the fre load ar the inodent site

o The fre grooath mre

» Smoke removal and determusmunon of caueal veloein

o Soicen and gpusdeni peometres

*  SLCON entergency Smoke nunazerien: vesalayion

¢  lhe ssterm ot s, shatts, and dampers tar direcung aiefhow i soagons and gusdesean
s Smoke exhaust re-onmunmens snady

v b modelbng of nianed neravark

he program of preditesmned emergency respense procedures capanle af mimanng prsmpt

sesponse from the U000 i the event of 4 (v emenzenn
o [ sscaton o fee and Jreeceon Gf evicuaton
4.6.6 Equipment Description
ihe Tanme! Venuliter Svstein wall consist of e follomang maore mems:
¢ Nenoomon Tuns
v Dammpers
o Sdencers
®  fan roeams

v Tobe and venr sqatts

. o Aotz ool panels and assocared 110

)
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Base Case 4RER a5

APPROVALS

. Canada Line N
EWOLUME B - DESIGN, CONSTRUCTION AND ENVIRONMENTAL

; 5. |50 ELY

The general armangement of these items is provided in our associated systems drawings and will be
developed in greater detail as the project progresses. Particular arrangements for cach station are
shown in the stanon drawings.

Venulaton fans will be placed in pairs and sized at 50% of the air quantity required to prevent back-
layening of smoke from a train fire Each fan will be a vane axial reversible unit providing
approximately 110,000 to 130,000 cfm. These fans and associated silencers will be located in a scaled
fan room, together wath electrically interlocked motorized dampers. An access hatch will be provided
10 facilitate equipment servicing and removal. This will cither be to the surface or w an adjacent
tunmel.

Associated motor contral and SCADA equipment wall be located 1n an adjacent electrical equipment
T,

Each fan will be connected to the associated station crtical services power supply. The cntical
services supply will ensure power is continually available from either of two independent BC Hydra
supply points, or where no supply is available, 2 portable genemtor.

)
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5.0 VEHICLES

5.1 VEHICLE PROCUREMENT APPROACH

Lhe >0 | avalin, Serco feam is incdependent 0 anr vehicle supplier and 8 therefore able 0 make an
wfamned choice For the Canada Line vebicle Our appeoach ta vehicl procirement nill Ye ane that
ooesiders qualin and value tor moner, in conunedon with unit pace. s abin calue over the Life o
the eoncessinn for the vehicles supplied. Oue wam intends 1o pracure i 0fF the shelf valucle cha
aill ke avadable frim a number of supplices both now and in ke e

lhe suppler selecnon peoceduee for vehucles ourtbmed o dhis secoon will fomm the baie foc the
eelegtin poicedurs wedd fi this project

[he powess conswders the gals of aue tzam, RAVCO ind Trpslink over the concesivn pestod
ard moc semply the shorr corm goals off 2 puraeubie mangEernurer

The mahe vehicle design will be achuered by

o lmiggruang Dperation and Mdserance cam input w specificanon developrment and bid
evaluaron

1 Hlavme the Operanon and Mantenance ceam wiegml o the management of the projec:

. o Undermking factony mapecton by gxperenced pessonnel nor allied o the manufacueer

* Completing tong and commbsioning sith the suppher and Operpons and Manteoance
teim i0 mieet the concession PELLICCTIENS

o [ntorce che Warranee i the interests of the Concessinnaire

Thevwweh thes approach we will deliver a vehicle fnr the Canada Line from 3 selecana of leading
manufacturers;

5.1.1 Vehicle Specification

Mhe vetucle speciticadon we aoe using to obran final poces is & performance-based specificanon dhat
poovides detalls of our proposed aligmment and sioon locadons, This wie developed from the
réchnical specification thas was used a5 the basis for vur Jdiscussions with suppliers duang BAFO

The speaticancn will allow te mllowing chyeesives m be achigred:
»  [ococpamte lessons leasmed on other similar projeces
v Procwwe compenoon and reduee poce
» Allow suppliers wo propose smndasd eguipment

The spraficnnon wis de eluped in glose co-opemnon wih operinons and mantenance staff o mew
Tl CEUIrEMEnt:

spedfication review meetngs were conducted o develop the vehiele perfirmance specificaran
whach allowed wpur trom operators. maauners, the pevect manigemeat tam and ooling sk
rechmical specilises.
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BERES  esich, CONSTRUCTION AND ENVIRONMENTAL APPROVALS

5.2 DETAILS OF THE PROPOSED VEHICLE

[ veluele we will prowure for the Canada Line will be based upor, but st constomned iy, the
progra land oun nothes documenr There ic2 dome aress of vehicle destgn rhae dre acn-tegpomable,
such 1. complanee with safen lewshicon and the abiber o meer the required opemponul
peefammance. (Oer areas are; bowever more open foc discesaon Mauruunmg Qexileloy i these
rens ] allnwe ds oo stegeate mnovaoce wheas and deswms buile sn premcushe praven desngns wathin
the conenuomnents of oue pee.

The lnou or the vehucle wiennor wall Be determined br chree ouijos tacties
# [he need tor passengers w be evenly distmbured deoughoue the veluele ar peak simes
+ The need oo mantan dwell dmes dunng petads of peak passenyer usage.
o Ageessibilin for 4l passengers.

ANC-Lavalin Serew have dueemmuned thae o veluede capaciy of 107 passenpers 33 passengens per
murecie traim operating v threesminune headwars will albow we ) meer demand sheaughour the
peaiing period  Bevond 2037 the cupaan requirements will be mer by reductng che 137 macmn
weed to calenlate Base Demand thud prevennng o need 0 purchase sddinonal sehieles bie in the
V[rem) o penipd,  These rruns would have ro be expanded o threecar consists m mone 15,000
ppipd when operated at swoeminute headwass <167 passengers * 3 cars per ran * 340 emins per hour
=343 pphpds. Based on the responses we reeoved from vehicle manufictues dunng BARO,
.3:."' cral suppliess can prowice a venucle with this capacier, expandalnlin and with 1 door amangement
rar wall e within our sicen plattooms 0 and when placfomms ceed oo be expanded from 4 metees
fimslied plaioom length tor the operating pedod) o 360 mewess. 3NC.Lamlin Sereo ol ok
chosely with vemele suppliers o ohrun theis wput and wleas foe designing an opamad lyveur tha
talnces passenger Huw, capaciny. cisabled passenger neads and s chicle mantenance requirements.

52.1 Accommodation of Wheelchairs and Bicycles

Space for wheelchar pussengers 2ill bBe incorporated in the design ar the Canada Line vehele Ir iz
wr mtention W obiain inpur from vehicle design specialist m fimalize the design oF the wheelchae
areas 1n the veincler, The wheelchair spaces will have pazsenger emergeney call points.

[t 2 oue imtendon to ssppaet the wse of the system by biovele users, omtside of peak houes anly. In
onder wvachieve this, bicrvle space will be incorpreated o the velucle design, Bicrele space oo each
vehicle will be fined wach gp-up sears

522 Accommodation of Airport Passenger Baggage and
Effect on Passenger Capacity
e lncvcle space in the vehicles can wlso be used by passengers soanding w1k loggnge The presence
uf lugrage on 3 cean wall seduce ovemll capacicy, as the spuce pecupied by lugpage will reduce the
immount of drandma eoom avadable. This is mot anticipated (0 be a problem i ofpeak penods when
passenyves volumes ace boot Lhe stomge space provided will be flesible enorzh o aceommundate both
bacyele and higmge s
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. Canada Line Sasz Case af i .
5.2.3 Parformance Specifications

As par of the develapment of ur ial protusil, we revwewed merm and mass rans sosems
irngd he wodd s develon a set of +ehicle peetommunce specitications to addeess dee chasnctensnes
of the Canads Line, Dumng BAFD we wacked eliscir with severnl vehacle munufacrirers o
derermrrne atedhes v .t rtOrmince g‘[_‘-t,'ftti'.‘.mu::a con be mer The seiponass we eecstved coniing
thar e car peicure 1 iehucle to meet o perfeomunce speaificannas,

5.2.4 Descriotion of Interior and Exterior

The final destgn of de Canada Line vohucle @il consder the specific needs or the Lanady T ine
suvtnnenr. Based o ouar Jhdﬂ.‘-umlmg of iaes associated wath coapsie i the Grewer Vaneearer
e ke il work sosels wrh veluele suppliens o develop & desien tha: aall meer the peeds o
passeagesi i ardder m musmze sestem acerhip

524.1 Ceasign Approach - Exterior

Mie poposent Towdk of ehe new vehicle will express caluss of modsenies and efficiene . srthair beme
oserstind or sstenramows. The kev mgredient of rhus approach 15 careful nrzgeanon of 1l dhe
major extenoe clémenty, including the dones, wumdirss, lighnng unies amd eoof mouantod cquiomenr

Mt of ke vehicle that aan be easth «een he the public ceguire eyual arenton w desum,

2.4.2 Cesign Approach - Interior

Vehicle inreric design wiil meorporare accesaibihin cequirements. Orverall, cur intennon 15 1 Crenie
i n aatve and contempomny luek dar s both intong tor passengers and euss to mainta and
seep cean. This look will be achieved theough eareful design and derding, mcluding the e o
anproprute matenals, dnshes and coloues,

5,2.4.3  Seating

The wears will be designed tor the tansic enviconment. Tip up seats will be provided o the
destgnuted wheelchae arens and bicvele srorage areas,

The proposed car wall kave 2+2 rrneverse seaung, with the exception of dp-up seaes as desenbod
abwez,

5.2.4.4 Passanger Comfort
oo Jesign inuss measurs up m o the expeeiation of den we quatir i crenges, This means perriding
ag elbeient and comforable me e I pasetzees, Clur design will consider the following
e L fo Ay pasdenges comirt

o Comborable seardpg

o deguate pervision of hiphvisibdine nandbholds theoughous the sohele

v 1 lenr peesentunen of sestom and seemes toomiaton

¢ High standurds of dleankness

o Awsheneally plegsing mregiows

) 755
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¢ Encirmmentl emperanire monizocing and conol

B.2.4.5 Passengear Egress/Doorways

[he vehicle desur wall poside dovcunis of sufficenr wadth to ense boreding and ibehisy, and
munzmize duell nmes, parsculadh o peak hours. Doocwas w3dth and apacing will be oprmeed 1o
=ven i [asdcnuer Tona s poaple enter the veluele and move thoowsh the vehicie. In addinon, whese
teasible space yall be allucued ax the side of 2ach dogewns for standing and or other uses, witiow
sbeoucnmy the cletr cpening of the doooway. Azun, this sl d o plsenger arculitvm asd kelp
muymierize stdon Juell nmes dunng penk hous

5.2.4,86 Cizaring, Maintenance and Vandza! Rasistancea

lhe mam=al coneenr g che veiliele wil]l be edted o rhote maresdl: wuh v i s
vhamereetine: wath .'r.-._.r.m.i oy Bire, amioke and Pames-. dhat ‘:-'rw'-'!dc reppaTane B wenr and delibesare
s of vandalim and age #ase to cledn, rerurbush ind cepain

. T
1 -y
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5.0 OPERATIONS AND MAINTENANCE CENTRE

The 1 rperanon and Manrenance ensre (OML) ¢or the Canada {ane = located w the Badgeposr arca
of Biehrmind

Che €OAD aope s an aegrude on 53 Ba of [and 1 che Van Flome (ncusoal p-.a.-'.t i Mechmond Ir s
roghle bonmded by Rover Dirve o diengreth, Vit Hoome War o e éase and <oudy and CF catwar
o e wesn [he e alse s dimmared where the CP mdusinal specs semve the oxonng ndustzl park,
This mecessiinss the celacanon of the O widusenal spue s the soutdy wwands Vae Floese Way, The
vestern bl of the M 15 ondemearh Flsvaar 50 Ok Sreer Bedoe, The estem PTG L
direeds undeeneath the sowh wppeoach o the new Bodue aver the | oser River

Lhe OO @ pogeile bisecred by the chevaed ;!‘.I.Il'{h_".i']'_ rhir passes over e mtericcnon of Van
Flame Wi and River Dovve and paealleis dhe CP spur wacks before coanecung mr Bedgepon
st

The southeastern porpon of the site contues the st padang, somge ind shops ard oftices thae
suppert the reparr Grabin o wiich dhev ace connecied.

Phe OME sl bianse il personnel and sgupman riecessany for e manigement manrenaace and
speranen of the Cansds Lne and ms fleer of vehaeles [nisml stoeige for up o A0 gars 2 pivo-car
s, socam e fumere expanaon up oo ] Lkcass “33 thoee-car tuns) will be pevided.

. 6.1 ADMINISTRATION BUILDING
The Admmsiragon Buikding will be howse all wpemanuns pessonnel, adminisimarve Gancnons il
soacd] equipment, mcludig the maie conbol moom leenned on the s oo

The Mdpwrusreiwen Bulibng aall also house changing rooms,. Truning fabie:, sceounong and
mamigement offices ape als locared i dus building,

6.2 MAINTENANCE SHOP

l_'-ﬂn: mamrenance shop, which uulizes a parts mventon coneral wvstem, has a fll cange of equpmen
for heavt and rounne mmontenanee of the vemcles, fogerser Wit a spare pasts storige depoor [he
shog 1 destgmed ro maximuse nanieal lighe and proviie a cafe enveonment G mamntcnance fsks A
service bar for the opemior s 2omd vebucles 1s also artached 10 the mainrenance shop

6.3 WASH FACILITIES

The wash falice 5 adcenr o the clemng reo fracks, w1h he wacks passng theough a (wlh
weprrited wash svseeme Ertluent collecoon wwd disposal fiolioes will be ineluded 10 the desimn
packuge

<)
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5.4 STORAGE AND OTHER TRACK DESIGN

Ihe muecranal livenr of the O 13 shosn i Drwing 263 TLCONF4IDK- 11020 Appenchx B-
I It bas betrt develeped haseld or the opetatinnal expenence of oGr toum and ailoeed 20 meer die
speeiric newds of the Canada Tine

The moeth bale et dre QM consist of dead-head train so age tricks fwee v the wess el tour e
the edsin) connechme e 1 cencsal hrpuss rmack, These macks are ol awuromascalis sperited. [he
neethaesrern ead of the bl':uh e T R P T s B g b Bk Luu_'k_ e OF whien s o Ao b pass lBop
wack Lol woes o retmck cleaning and mspection thop as oell 35 4 e wosh Beline wothe
sauthern half of the site These theee auto *racks connect e 3 il wack o the sace, which then
reconascts o the man ‘:-l.lﬂ.t-- erack theoueh the twain storoe componsid

The nwcth and south depisr feads coitees it bodh reacke af the maln guidena

The oher truck 15 9 rmansimon ek foam 1et0 wperadons ty manual operagais The masnial sachs
20 uuro the maarenance of wiv track and die theee-track maneenance sthops tesr w and sourh of fre
cleamme il mapeenon wen These shoo cacks have pis wnder the reacks Far munrenance cen
ICCess,

The prumars access m vebiches s br mears 0F e northbound and southbousd DN lead ecks and
fearuees tava Mool crossovers, oan LE peemones and e Mol 16 lead nupinuts o direet Gxanon
slab imek: Other speetal trackwaoek i the OMIC aee Nou & rurmoars on ballasr

.’i general, all OMC wrack will be an ballast excepr for che wash mack, which will be dicver fixiton

track on stai, Shop butlding teck will bave seenons of embedded wack, meludme thar wlone the pits
i the pedesial ek

6.5 CONTROL CENTRE

[he Control Cenme 13 om the second Qoo of the Adimmisvoanon Butlding and hewses the aunamuared
rrain eonteal ststem e ully als condinoned and prowecied moms, widh all cequired specific e

SUppPcEsha ﬂ.ll.l,?t‘l‘u.‘"ﬂ 4

5.6 ACCESS ROADS AND PARKING

A seruee docess from Baver Dmee leads no the nutside stivage aren el the racaon power sub-stanon
ind access fom Vanklome Was leads to the mauntmance bulding and the mam packing. [
whditon, v orher ganes one fram River Diave and ane foom scourhs wall be provided for overiiew
parkng

Emergency 2xiis will be provided for all buldings and alonesude evenr sseand 1mack i the storage
o

5.7 SUBSTATIONM

eciifier are provided Eor e surger svstem in the muntenance buildings, the manial aseds of the

.Tl'u: OMIL substanon s lecared ar the soudyaese coemer of the soe Separare feeders from she O
'k
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. Canada Line o T
QLA - BESICN, CONSTRUCTTON AND ENVIRONMENTAL APPROVALS:

LIMC, dhe sromge area wnd die byvpass ek The subsmoon conming 1 2enesamor o power 4l the
smocal s tems, including dhe conomi room, Toack in dhe O 5 el epundeld
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. Canada Line Base Case & -
¥ DESIGN, canmuarm AND ENVIRONMENTAL APPROVALS,

7,0 ROADWORK, TRANSPORTATION INTERFACE
FACILITIES, UTILITIES AND LANDSCAPING

7.1 ROADWORKS

I AP Richmond Section - Numbar 3 Road

The devared mudewar will be prufnrmn.lu-h focared alone she ease ade o¢ Number ¥ Romd, from
Rechimwnd Cenie Bt‘d,g"p' it Road and foom dhere pussing uver the Sumber 3 Boand, Beckwul
Rexd worersectnon. Chades Srreer and the fumre Toden Cin Rond m e Fiighwas 99 anderpass
\._,.I.'I'.'h. hr:l'\.[ IJ'HJIIE i]ll.+ j’f * fiser R..'i. { = =8 Hﬂr}'_l'- 1] _.,H' Tf:t ﬂ"_{l‘,!u‘élk = IH‘__ | 198 _'1.\_ Iﬂhil,_‘]rl ndm:ﬂ il
hokowdd Road, and dhe reconsemaction of Number 5 Road o pronade 1 fuclane dnded aczenal
whincenr i the proposed Canada Bane, @ propnsed. Local waftie wall be accommedarsd an the
ceconstructed rodd, leaving 3 camdor free on the ssr side for consoucoon Of rhe elevaed gudewn
The 5.1 km distance between Pack Road and Brdeepors Rood has 14 agnaleed inrersecnons, which
will be ceconfigured to st the peoposed change in operamons. Swreer furmupuse will be semeved
ard nr refoeared oo sulr the recontfiqueanon of roadwars,

Locanng the alignment on the east ssde of Namber 5 Reud provides the falliwing beneris
. o i awosds oonflcrs berseen the gudeway soruemuze and motoe sehicle lerft-nuen manseusres.

+  Because of the sigmiticant vamanons i the width and lane contiguranon of Number 3 Road
abony its length, the centreline locanon vanes from bluck 10 block in somue accas. The sase ade
shgnment allows for smoather cenercline geometer because the alignment is pot constrived
o the highlt vanable centreline of Number 5 Road

+ It allows stanon concourse and access to be direcdy under the plitdimm mregraed into 4
pedestrian-onenred cone abong the <ide of Numbee 3 Road

v |t segregates mansit patrons from rmie on Number 3 Road.

s L avouds the need for elevared pedescemin walkunys math mulople veroeal circuladon demenss
or, alternately, the need oo hove all parcons maverse 1cross Number 3 Road ar grade w0 2
clneourse

¢ Dueee constucnos with the recomstruction of Number 3 Road andertaken e 95 11 bemer
teyregates constructun feom general watfic,

Mhe upgmachng nf Rever Rond or saedy consrucnon of L aew nwo-lane o four-lane ~treer with wider
curb fanes for ovcling along rhe CPR alymmens, betwven River Rimd and Number 3 Boad as
sveathned w Richmoad's lin' Centre Transpormanon Plan, would be pazoeulady bereficial 1f
wndertasen by the Cin ol Richsond poce m reconstructon of Numbes 3 Road. Temparary closures
und diversion eonites will be required for eross-sieset emifie when construcnon progresses thzouch
wich man imtecsecton and over Beckwath Roml, Charles Steeer aind Rover Liove,

toe detuls of the Road and  Umidfic Maaugemen: Plan fe the Number 5 Roud corddor pleass refer
o submernon & LAY, a5 well 13 Devoangs 36370CONF MDA 1471 w0 [47 5 which can be found in
\ppendic B-|

. frigs
o
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ANCLavaling Sercn will not be responsible for rhose porcan: of the consteucion sesturating of
pogdwnrs arned assierated ‘aethres where and 19 the estent that mich weeks will be andemalken B
sifters oussuant to Schedule 6 of the Concession \greemen.

Ad.2 Vancouver Section - Cambie Street and Downtown

Elevated wadeway sall Be consmruceed foom the Foser Baver i Wesr tideh i 63h Arenee Foom the
Fraser River Cossing North Approach, the aliznmen: peocesd: nosth aloae the west ade of Cambie,
winsuotine o the east side of the sreer sourh of Manne Dewve smation. Frem the smanon, dhe
cutdeniay crisses South West Madne Dave o Weir -63th Avenue, where the wuidesay aill
wansitone from elevated 1o a stacked minnel configuraton lecared under the eisuny norhbound
lanes of Cambie Strevr, Fenm here ro 2nd Averue w will be budli using curand-cover rechnigques. The
ihgnmene will follow Cambie Sereer around Queen Flzabeth Dick, amd smilie s and-coves
merhods will be nsed w constnuee the gndeway thenugh this area. excepr setween 3th Avenue ind
Tith Avenue, where it wall be i a sidedbrside configuettion und be cas-in-place eather than p:-.f.m
wegmuntal. The exisang there aorthbound lanes of Cambie Street. where ther are removed 3
excavanon and conseracnan of the cut-and-cover unnel, will be wsed For constuenun Jocess o 'h:
Domun Sawmll peopern and OMC sie. While eonstuenon s i progrss, the exitnng norhbound
lanes «of (Camble Sereer vall nnt he avatdable for general rmabie. Perween Weir 12th Avenue and
Brudway, the cutand-cover mnnel sill insinon (om seacked ro ade-by-dide fiemuar, and tirugew
in this configumnon 0 2nd Avenue [t wall then cansdon 1 a boeed taneel under Commedore

cad, where theee will be a tunnel portal. Upon completion of the Canada Line mudeway, Cambie
sereet will be sestored 0 i3 pre-constoucuon condidon,

Conadesicion was pven to relocaang the northbound malley vaces 0 the west side of Camine, nn
rempurie detours wall be required dunng cerun constucuon actviues, such as excavagons for
sanan cavities, and these detours mar canse distupaons m the renller bus service dong this corndor
Convennonal buses wall therefare rephaice the currene meolley bus cerdice, wth the nocthbound snd

wrhbound wolles wires cemoved fr the duration of the construction pennl,

Mich oof die downrown secnon of the guideway will be consuened using chie bored mnne! merhed,
wnd consequendy disruprion to roads will be munimized. However. excavaruns will be requiced at
cach af the three stacon canons Davie Steer ar Pacific Boulevasd, Genville ar Robson and
Grmanville between [lwangs and Coedosa), In dddinon, the cur-and-cover method o1l be gsed fue
the guidewiy comstructed beneath the Geanwlle Mall. North of Georgia Streer. Restomanon of the
eoads affected by rhe stor and guidenny constietion 1ctvites will be pecfizemed in decordanicy
with Cniv o Vancouver sundards,

| solley wrzes alorg the Gimnville corndor berween Sruthe Sereer and Cordowa will alse be removed
tor the Jducition of the construcuon pered, bt crodstngs ar intersecaons will be mantuned o the
tullear exren: poesible,

For details of the Road and Urarbe Management Plan for the Cambie Streer corndor sod dovwnrmsrn,
please weier fo subsecoons 8164 thiugh 8.0.6.7 Drowangs S6370H-0000-41DR-1474 0 1476
ustrare the warfic management For the Cambie Carmdor, 1nd can be found in \ppendiz B-1.

ANC-Lavaling Sercy will not be responsible for those parmans of the constoucnon restomooe of
madwavs and associared fachioes where and ro the extent thar such works will be undeerabken by
.:r:h-.-:w puesuant to Schedule 6 of the Cuncession Agreement,
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BRE & DESIGN, CONSTRUCTION AND ENVIRONMENTAL APPROVALS

7.1.3 Airport Section - Grant McConachie Way

The oudeway on urpor Llanls 15 enarely elevared, and the magonn of the sudeway snnsrueann al!
mr reguire e mawe maite dveesions dunng eonstnuctios or permanent modificinons o exssting
eaaadwr & Aarpeoee wd consrracoon adtic wall be mminined on exryuny eoads vean ternam e Huire
will B prided. and any cwads disrrbed duang construcoon will be restored 1o dher ceinmal
anrditnon

kor detads of the Road and Teaffic dManagemenr Plan foe the Awpor, please refer 1o subsecnon

4, 0.0

7.1.,4  Roadway Design Criteria

Romdwny desgn 15 based on the TAC Geomerne Desygn Guxde for Canadian Reads with Beod
Lolumbia Supplement and the Ciee of Vancowver and Reichmond Design Cindelines cuesenr ar dhie
ame of desgm and appeovale. M| ccadwork wall contorm o Cip of Vincouver and Reclirmond
srandurdd Speciticanons — Road Constnacion, currenr oditiom

Pable 7. | summanzes the design cotema proposed foe peemanens madwan dlemence

Table 7.1: Roadway Design Criteria

| ROAD DESIGN ITEM GEOMETRIC DESIGN GUIDELINE -
J Mumber } Road Cambie Grang Mujor Cross Minar
Sirzet | McConachie Roads Cross
I | Way Roads |
| Remw? Fupeman Mayor Hoad Major Road | Major Road Moajor Roud Minar
| Road
Dicargen Dl fcanon UAL UaD Lal'LaD | LAD RAD AT/ EAD | CLECU )
Desagn speed M lmzmurm ‘km by Bil X ity ) 30-5i
Proposed Prsied Speed om'h E A6 R () B EPRETT]
Hunmeonral Curve |
wenomum Ruidius 'm , 130 [ET TN [ 20.30
Verxal Cosven {
g Arimiem 1 X0 { 8 ] ] | ) 2-5 |
-~ Dhestrble K b 9 i | 1 ra
Crea s Mlivemuem (b i} [ [ } 1o 14 2
- Deimbie K 13 13 13 13 L5
Mecnws Croade o 3 6 36 34 -
! Abmrmum Cirade £ o curked: | 2300 | i TR [TENIT [ERIT
sosohire Movmem Urrde sheough
lerorsectin T i 3 ! b Jb 34 5-5
% abmnem Super-clevianun e
mome | LIS Y)Y i 1364 ARYEE
Lane Width - | 334 S 3337 [ 3-37 3043
Irude berr) shoubdes Wickh m | NS4 ok MNIAKLS NoA i A
| Unirnide Rughr shoubder Width 'my, N4 N-A g e B L 1
Manmum Medsan Waild: (@ R L] - 3 LG40 b T e e T
Mepirmuon L eenal Ulearanee s | 32 13 p 3.2
| Alsmeemumm sdesadk Wit
Ay Boam Curb (e 1.3 | 15 LE™ |5 1.5
Vanms Cedh im | 24 | ) 10787 20 20
)] 742
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ROAD DESIGN ITEM GEOMETRIC DESIGN GUIDELINE*
MNumber 5 Road Camhbie Crant | Major Crass = Minor
Siecen MceConachie Roods Crass
L Wav Rouds
| Do Veimle wB 13 WB1S [ WRIs upas 1 B

ol Fogranes 3 2000 0P Prr DAY RN ST R

far by e £if e e,

(R T R T B A g RO g R T T SRR G AR e S SRR ETLE T R S DR B T
efder by 35w awer 4 rbr

¥ il i WU P BRI LT e e,

Orther standand coadway design clemenss include the fllowmg
v Chaeside edge eolled cueb wul 300 men suerer
* Aledian edee saadacd cuch wath 3% mm gureer oc eoncrets G bacmes
v oncrete GM barner a5 shown an plans (curb oensesid whese barner used
v Earmhworks — cutartd fll dlopes dee not 1o be stceper than 3 honzondal o0 | vertisal
. Wheelchar mmps dre eoquirsd at all ceosswalk looadons

v Capcrete shnd, median all Al stands less than [0 ome bath shoot sides. Oither shinds and
. median: where legs than 33 m wide bersveen curhs

v Fencuyg shall be L8 m high chan bnk

Pavement stacrures for new mads aee the mimmum acceptable based on peeliminuey invesogatio
Mvemenr strictures dre o be engineered dunng detailed desin. Patement markings will be based an
Cier of Vancoaver; Richewind Sundards in accorchmes with the City Sigming Pobiee Manual and the
current edigon of the TAC Manual of Unitorm Treatfie Contool Deviees

7.1.4.1 Storm Drainage

It & our underszanding thac prelimunan stoem deunage analvas for the RAV Cocador anpeavemenis
has oot beer cazmed our Mo allsance has heen made in the drﬁta__'h o hardle sunatf from Jdim.:mr
land, bevond the road and guxlewar ngheof-wiy. A sepamre deamage analiss, which ncludes the
wdiacenr aress, will be cequized paor tn deraled design, should drunige Soim any of these areas be
divermed mog the RAV Comdor deunage svsrem,

[he desigm ot surfice and subsurface deanage for the fuchmond, Vancouver aad Aupurr secunns
will e carmed out oy the Cin of Vancouver Rechmond Srorm Water Managemenr and Desian
Manual grudelines. Road and yudeway deunage wall be ronveved oo sxiseng stom sewees along thie
il lengths of the alipnment. Flow atenuanon 15 m be provided wherever possible. (nler Cenrent
Dievices wnn swale catch basins aall be used w regulbace flone volumes entenng the smem svatem feom

saales ar the back of curks

Peawision of emporar drucage. ermson and sedimenr conwols, such as ab fenoing ariund carch
Instng, will be prosaded rthraghout the consuuenon duranon. Sam sewer will be protected from
excesnsnve oading or frecong through the wstallagon of soafirced <libs oz suitable msulaton as

.lppﬂ.pm:t.
¢ el

e
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BEE — DESIGN, CONSTRUCTION AND ENVIRONMENTAL

A munas siomn deunage svsrems consisong of sewess, cach ba-ins, tnlers and leads, subsecfice
dranage, manholes and uncaons wall be designed using the Ragonal Method,

Al b seomm dranage ovsems will be designed as overlind sirems o handle cunoft fwom
grreerme sunfall svenis dhar are in excess ot the minor doenage sistem

It woumed thie the expsnng <o sewer mains are i sorucmrally and hrdeauBiell good eomdizon
surtice mnoff from. the gudeowar nghrafacay hos been included i the owerall seoem warer
managemenr plan and thercfore does nor reguies sepame storm warer nusgement,

7.1.8.2 Intermodal Facilities

RANCOD hus detecmuned the tpe and guanote of nermadal facbites o be provided ag Canadn Tane
smnons These inclade; 2 L200-car Park and Ride Swilier a0 Bradaepon Stanon: Passenger Dok Lp
ind Drop tHE (PPUDCH zones ar all stadons in Vinowver and Richmsad: bus Toop Sethoes ar
Rechioond Cenue, Brdgepont and Mamne Dove Smuocas: bike lockess and o secees bus sioms, e
part oF “he stnun deswm exereise, 2NC-Lavalind' Sereo developed concepr desums ror the Park and
Ride fabn ar Bedpeporr Stanon and the theee bus loop facines, In addinon, provision has been
made or the cequired number of bike Inckers at each smrion. As alignmens and stanon deswn
proceeds, and poopert aed aghoof-way cequirements are more precsely deBned — bus stops and
PPLUDOY eones wll also be ncluded, Sukeholder and public encsultanon will play 4 kev cole 1o che
faul locansns and design of 1l inteemedal fichues. Aso, ke alf public facilices designed for the
Lanat Lane, mrermodal faalives will be designed in aceardance with appiicabie CPTED penaples.
[ hese prnopled are discussed in Fecnon 340 of thus volume.
In reems of passenger desvice and funcaon, the following guidelmes have been mesmporated intu dhic
destm of Canada Line imtermednl facihoes:

»  Pur passengers first

¢+ [Prnide an enhanced teanat suton funcuonal design

+  Provide efficient bus and cehicle low. coduang long-tenn operanng costs

v Respect and enhunce surrounding acighbourhoads

v Cleards rark vehicle access

»  MMinirmize pedestoan-vehicle contlicr

v Reduce conflicrs dusugh archimectueally celebmied pedestnan énmances

v Poovide visual sccessibilinr oo parkiog ard concoucses
Pedesraan areuliaun from the last car in the Park and Ride, ar bus in the bus loop. 1o the sanon
entrance, ind from thas pome 1o the stgon plactorm, lis 1o be seamless, cleaddy defined and sy 10
wllow. A common approach m arganizing pedesrman and vohecslar areuladon in these opes of
tacilines 15 the use of pedesmian boulevards. Pedestiin boulevards can be used o connect PPLDO
eones and bus loops with staton enemnces, These facilies are wvpicalle lindscaped, feature pand
Uuminaton, and can be cawpped with emergency cill boses or public phones for secunr In
addinon, they can be cusily monttored wich CCTV, Aesshenicall, the badlevanl may be lined withy
decthieus rrews, with tops i view of surrounding naghbourhoods, munratng the ssual umpacts o
the wweemodal faclioes, while providing coloue changes theough the seasons, Where appropoare,

R =\ e ol o B = N S i L b SRS |
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SR DAMALLY
B-lla

[REMISED FOR CONCESSION AGREEMENT]



; o= ]
TR
L Y

.
e i
A

i

. Canada Line W Base Case &
e B - DesTGN, CONSTRUCTION AND ENVIRONMENTAL

pedisman bouievards and other tnovanve Cestims wall be mnplemented 10 enhance the pedesman:
trARSH 5% diman itertice. while minsmuzing potennal pedeszman.s ehienfar condhers,

Dranog mocnon! and Bnal dessn o rhe park and ade fodin, e (ollowing eometme desum
standards il be tallowed:

¢+ =33 me per vehicle
v Coefticien: o indicecmess of <14
¢ Ul uccess per 300 veiniclis separared oom bus avces,

\ hgalaghe of any mermodal faclic design = a centml laanor thie = sasli sccesaible wnd axh
murimal umpacts o adiacent neizhboudionds Ve 4 resude, bops. PPLTHD gomes ind Pask and Rucke
facilines ar sracons may hase o share Jocess ponte. A single bus, pedesirian and hicvele 2ocess 1
gutwrally preferved bur wonkd not be ineaded fie wie by passener vehicles,

Dieece, fficenr bus Qow 1 pdmmount 10 atmicting iod mumnuning mlership, and has 1 porenaal
wmpact on aperiting costs. Entrances and esits 1 bus beops have been designed to oprmize access
fro the seecet and ro mummiie bes pedestan contlics: The conceprual bus loap designs have
sufficient capacity for rempomes. bus storage dunng daver beeaks and <hift changes

Respansibiliny for the desam and canstrucnon of the nrenmodal saabues Tonsporaton Ineeface
Faclives’ 1 as defined in Schedule § of the Concessior \greement.,

.1.4.3 Lighting and Signals

Sweer lighong will be desymed i acourdance with: [limenating Engincening Socens Manual -
Roadway Lighong RPS. TAC Guudeline fe the Desum of Roadwar Ligheng and the Cig of
Vancouver: Richmond Smeer Lighring Sundards and Speaticanons. The detaded street lighung
design will :nclude the demding of smreethizht npe, offsets from roaduay, locatons and spacing of
street bghrs, lecagon of sereetlight ware, duet erassings, pales. conteal cabarers and crass secnons o
determine the heighr of pole bases. Where exsung lghnng has been removed, empoan street
Lghtng will be poonaded dunnyg constneoon ve all prenons of road thar are open for tffic, where
the perrunent lighning has not been mstalled or 15 not vet vpemtional, Whers appropriace, streer
lighang sequired tor madwars underneath brdges will be fastencd o the brdge ssuctures.

Pecmanenr and tempoeany ratfic signals and sgms will be o Ci of Vascourers Richmond Standicds
in acoorckince with the Cio s Seming Poliey Manunl and the cuzrent edinon of the TAL Manusl of
Urafrem Trathe Control Deviees. Urverhend siyn sezuctures are o he desienad by the Cin, based o
she Ciny of Vaneowves Richmond Standueds wnd Specificanens,

shCeLavaln Serco wall not be resprmathle for lizhnng nd stanals where wnd wo the extent thar such
works will be undertiken by orhers pursuant oo Schied e 6 ot the Coneession Vpreement.

7.1.4.4 Detour/Temporary Roadway Design Criteria

Table 7.2 summanzes the design peopased for deroues ¢ tempuormer madwars that may be regjuirec]
during construgnon of the Canads Line:

serco &;??u.nn 745
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Table 7.2 Detour/ Temporary Roadway Design Criteria

DETOLUR ROAD DESIGN ITEM J GEOMETRIC DESIGN GUIDELINE - |
Locaton | Number3 | Cambie Steeer Graot
{ Road | MeConachie ‘
1, | | Wav
Desgn Speat km by S i T , T
*mposal Postad Speed (km b | e ey | T
Desizm i ke | WBI3 %B 13 NB A
| Masemum Grade ™ w | i [ ! L
Mimeom Geade "o | fi-li 3 } R ! k3 |
Masumuen Supee-2levation (e mom: | TS W3 0l [ TR 1
YVerncal Cloarance 'm L3 i L3 i3
. Laagve Width im) 30 | 10 ¥l
shoulder Open om R-13 R-13 R3
\ 213 L3 L3 |
| Shonidder Closad by Barges RN B-21 R0
L-1.1 L-L.} | L]
sute 2loped = Mamimum No Bamer 1 1 %k

="

[Paelestman ccess

* Elamre, d cin Sor reelmradny deile fecmss vl

. Flodestrram o Selag aoorss o vy maimmed (A oy geardd sred sl Yo sirreall «

. FE

7.2 URBAN DESIGN AND LANDSCAPE

Urbun desuen and landseapiog are hes consideranons 1o suecessfully integrating 1 transic svsrem o 3
eommunity. Where tunnelling is used, rhe long-rerm impacts on communities are relatively contuned
arnund sratons and other fited facthues. The visual presence of clevared puidewass creares 1 hisong
legacy. and thetr interface with buldings, coads and che public realm gererally leads v a neshaping of
the street’s urbun chamcter,

A discussed m Secnons LU and 20 of this volume, SNC-Lavalin/ Sercr’s proposed desiga places the
.Lqu*lm::nT an one side of Cambie Sizeer and Number 3 Road. eacher shan in the centee. From
urha and landscape design perspectve, thus approach offess sgnificant Benelits over the meference
ilgnment. Lhese benenits i relinon o the alignmen: are discussed below, whersas the broawder
irhin deszn ssues around stations are descobed in Secoon 300

X certbied acbvocst has i.l.l"l."!dl laeen retained as part of the project ream and has prepared o Level 1
iee apprasal for the endre alignment. Policy on prowecung wees dunng constrienion, and
duerermuming which wees are sntable fur rmr'.sphm:mm. will be developed in detul ar the nest phase.

Lbe frdlomsing ecoon: provide 1 commenmss on the urban desum eonsderanons alone the vanms
smencs of the aligomens. SNC-Lavalin ‘Serco wall pot be respomaible tae landscape feanices whees
e o <he exeent thar such worcks will be uaderaken by others pursuane wo Schedule & of e
Condessun \groement.

)
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R0 | Downtown

Mony the Bored neanel segments of the downcown alienmens, the surface wmpacrs w3l Se mininal,
vhereas at the sazons and far the nienel iegment north of Gedogt Street, where open curand-
vover wopsrrienon will e predominane fange ageas of the sreeee w1l be excavared, [n he arer case i
wrll b necoesan m ossnore the streer 1o s foomer condivon, or m an cipuivalent stare,

[y simoet 'l'tpt‘ woemment perjects, curzently i the plmnum stages wirn the L of Vaneouren, ofter
spparra o gvmeheomae therr effors wirh shar of the peoject. The = pcu.'nu benedits are munimal
u‘]llr‘.._‘l»ﬂﬂl'i ros the pablic dnd beal stabkoholders, and eeduced ennztncrinn expendinare.

Lhe most agnibicans of these proects 15 the upgrade of Gearvclle Mall Suwce the 3300 Lavalin Seree
team proposil dpsalves open: out for large secoons bepaver Kobson and Coodony Seers, 1
descrtbed above, the opparmunity will be o wium the streer e the form of the proposed gew sieve:
design. Withour hoowuwe o this doeee whar dhe foal desgn mughe be, o 5 assumed chae
SN Lwnlin Serco™s fnanaal expusure would be no greater than returning e sieer to U5 former
soadinon. Remosal of the pin vaks along Geanvile Street was alreadv annapazed tor the Grenavy e
Mall up ,_ttn.ln‘- and so earlier remonal of these wees for the pumyse nf the BN Poosce 1= assumed to
e uctentable

vt Davie Smdon, plans n recondygure Pacitic Boulevaed have been assumed o enable che sourheer
vanel ventilaton exhaust shafts 1o be locared in the contre median of the sreee. This wall a0 oud
lcadnyg the grille in frome Of the Engine 5374 exhibit, atiched w the Roundhowse Communin

.Cn;-mr-.-.

Replacement of displaced sweer trves around rhe Robson and Davie sagons i= gssumed. Where theis
conditwn peciits effirts will made 1o save the mees and replant them aftes eonscrucunn

e Cambie Street and Heritage Boulevard

SNC: Lavalin *Serco’s propused mennel through Vancouver addresses ane of e most conteoversil
seenons of the Canada Lioe wlignmenr. Residenrs throughour Vancouver expressed smmng feelings
abour proteeang the (ambie Hemrze Boulevard By eonstrucnng a stacked minnel under the
nomhbound tavel lanes of Cambie Streer, SNC-Lavaling/Serco ean vietunlly elinunate the need w0
cemove trees and vegetaton dunng Canada Line conserucnon and operavons, This wall allow the
mapan of tie Heange Boulevasd oo cemain 45 1t is today, as dluseeated in Drawangs 8637 0H- 1000
HIDEC13 2 13 H mcluded m Appendic B-1.

There are four pluces a'ume Cambie Sreer where some Lindscape mpacts 1o the boulevand will occur.
These arz the mmoel poral ac 83nd Avenue, and smnoms at 40th Avenue, Oakndee and Kiny
Edward.

At the priral, aew landscaped ares in the viciniey of the poreal staucture wall be creared 1 eeplace all
bt green space. The poral wself will extend dlong the exsung boulevanl unal the alignment
winsigens o bylow Cambie, at which locaden the alignmens will wm east undes the exisong
uavelled Lines. To roplace lost yreen area the norhbound lanes of Cunbie Stevet will be recontigurcd
1 pravide o+ landscaped aren on bodh the east and west sides of the poetal. This acea will be of
atficient sze uy tioliare 4 one-tor-one replacement of vegetation. Demls and final desyn of dus
wen in general and die portal i parncular wall be pace of the public consulagen and enmmunice

.mrrmr:h process.
I
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vais

At sranon sites we bave adopied a strategy ol locadng the main sownn seoucnures w o the cenree of the
rad intersecnon, which helps 10 reduce umpact o the median. Tunnel vennlavon fan =woms and
sucfice griles, which have feabilicr w0 be muved alonz the running runncl. have been carcrudl
bicatsd 1o preserve signuficnat rrevs. Gessed arcas disrapred duney excavagnn and conssoucton of
the tunnel venmdagon fm mooms will be sewsuired afterwands

7.2.3 Richmond and Number 3 Road

Richmond 5 0 “Gacden Cin™ dedicared 1 the “greemng” of s smgrbourhoads and o cenre
Intzoducann of an eevared auidenwny theough the Brdgeposs ares and alona the case side ot
Mumnber 3 eamnd will have mapr uskan dc—ﬂ@n unpact, wirth '.I,;.Eru ticans u’_:_m_zf-; Iy sEreel O ||!I,-|£FI'_'_'|I11 N
traffic patterns, the pedestoun realm and laadseape

in the Bridgeporr area the focus will be on che Badgeport staunn bub The hrse packing mrige and
bis brop will lead 1o barge expanses of hard landscaping: whech need o be sortened 1nd punersimed
with 4 c:.r*.-r'ull' devized ?:mdcc':l.pm;; :{i‘lﬂ‘n(‘. The ;-'Iﬂda'-l::l.pl;' clqp:q:pl' -\.'1“ ba Tl dc-_'plql“_‘] (i IR VAT Y5 i |
wich che »aton design.

The enst ade alignment fioe the eevared gusdewny assumes ceclamaaon of the 9% B.Line syghicot was
43 fac youth as Ackroyd Fos dus segment the elevaced gudewss will e locared sudun che avenall
srreel mghi-ot-war and will promde excellent urbun desiym and hindscape opperminines aloog we
Jenuth.

.\'..:;:h i ekeovd soft landscuping opporunisics will sechuce as the sweet paht f aay narmows, Lhe
miore continucus softer lndaeape chasscter to the nocth = eeplaced b g hander ushan savieonmenr
genculaced b smeer mees 2iong the sidewalk.

7.2.4 Vancouver Airport

The wide grassed spaces berween buildings make couting of the gudeway alignmenr wvisually less
mirusive 4t the auport than in Richmond and Vaneouver. The proposed alignmene has been selecree
w reduce contlies wuth teos, and ra route dhe alignment awar toom the maw mremanoral and
domesne fermunals.

Treee removil or mansplinaoon » cusently contemplated a1 YVR 4 sutoa  theee cees), YVR 3
satjun =% o eghr reesl and foe the seement bordening the norhern edge of the surface cas pask
st east of YWVR 3 stanon (10 1o 12 trees). [n1s assumed where size 15 nor cost probiiunve, thas mist
trees atfected by zoideway eolumns und tnuedanons sill by mansphuveed o new loeanons :I.ul:m] i
wah Y VR staff

Girass arens wall require reseeding and renstatement whese consrucuon aetviaes will have an umpace
Bur i general the ovenll hindscapung unpacts are sssumed o be msigmiticant. e ua urbas design
level, coossing of the clevated guwdeway over Grane MeConanchie Way ar the ipproack w Sea [sland

tas special symificance a# an enzry. Thas segment has been composed a5 pare of the coassing over rhe
Macidie Aem o the Fraser River.

7.3  UTILITY CONFLICTS

AVED compesite utllin base plins, which idenofc the deep udlines, water, 4animer somer.

“{u detuled review of exsting usliny informadon within the procece limmuts wips carmed e The

—
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cominned sewer, 3o sower and gas informancn, were rebied vpon buz not Jeld-vented The
aceuraey o the wilicy base plang will be vended paor o detaded deign. The GV RD peofile deavangs
were also reled gpom iwhere aratlable; and the informanan was crasschecked W ensure mdarmannn
s porennal soline conthices 993 a5 complese and accerste a5 posshle a0 dus ame ol amaoan o
warhead poaer. streethynes and relaced power cabiling, and moller boes ans ohawed ferm RAVI0D)
wnd adied oooshe unliny base plans. The eompanes wirk shallow anfiies. iecluding Teles, shaw Cable
md | erazen Gasowill need o be conmcied o contiom the extent of thete faoilives.

1212 .I.ni"b('.'ipﬂtd'.l rhar the DEOICT nrk ol neEcossiale he Prosecton ne J.-*_.;:_-.'t:rzg urlines togeriter anly,
womany nstances, thewr wpensy and permanens rddocasion W ith eegpect oo BOC Hude, Tolus,
Shaw Cable and Terisen facilides, temporiry and permarent relocanons il be desned ard
andertiken by the respecuve wibves, It relucanen of municipal or prieace uchines: i coquured. the
selocnnon will be designed oo ambiens stndacds of the exsing unlin,. sound enginednng poacac:
and sppropaare duee of cire shall be exercised

{:':m:l- wrdines ceosstng the Cambse Seesr cusand-cover ﬂuJ-;_-\J.,p s aall rogiaed pesirtarent
celocanion 1o avend the strucrunil elements, For this same sectnn of ddewar, Certan amival
sever| st eombined sewer conflions may caqguize seplaventent wanh meerted sgpheins o depressed
swewers o caeee tow under the hurted wutdenay. A c-.‘:nrepmui dpspon e ':.Lrgr Slarmeter sewer amd
swoem drun siphon has been sed Joe the decermunadon of che esnmated constawnon cest. The
Tvpleal dedin. Consmucion and munrenance reguicernents. whuch are 1o be consudered, have been
sumemuezed below:

. v Laree diamerer ﬂpl‘.-'nm will be required w ceplice aravits pipes that must be celocared for
construcoon of the buned gudewar. Hydmulic nead losses penerated by the siphon will be
higher than the headloss in the extsung srvity pipe srscem. 1o minimuze thee head loss tha
would reduce converance cipacuy. it is cecommended that the siphon nelude the use f long
racdins bends, gradual mansoon berween ditferent cunduir cross secaons and munding of all
cormers ur inlers.

v Flow in the eusung gravuy lines s lugh and cannor be stopped. This must be considesed in
the design af connecoons between the exsony and pew prpes. It s proposed cthar luneran
chambers will be constructed fot asound the exsang pipe. Then. during bow o and aach
shurt dusoon by- pass pumpng, the ald oipe within the chamber wil be cut, removed ané 2
curved shde gace plte @il Se deopped o an aleeady msrallid rrame. The sond behind the
e plare wall ulimareiv be flled with coneeers

o Lhe fropant of te relocaced unlior w2l be designed o oumnmuze vonthict with arher unlioes
il scructures.

by zoquited siphon wstlation willl be complersd in advance of the bured guden v
copsmucton, Swuctunlly, dhe selovared Lnline will be desigmed 1o allow dor ans adjacens
ssemvadon. Ans obsmueton thar woasd slow down the pudeway excavaton wall be ivorded
math subfictent clearance mamnmined for excavanon dquipment and shaang,

1 The ‘i[LI-ILL'Ip.I!.I:\ ar the GVRD will be f;'d-_:hxnsibh.' for the muntetcinee of the giphn';,_ T
reduce fanice mantennce oonts seven! of the fmllowing peevisions may be incomoraced e
the desion:

st 31l e pron iced for aeeess to the juncton and inspecnon chambers

. Effectiva venalaton susrem will be msrallad

Serco N‘.,\.: -)Etx.u.n - 749
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The siphon will consst of ar least ovo independenr pises. each with & pooviaon for
losing, inspecuon and cleaning

Upsireum shoce gares %ill be auromared. Dunny low Aows unle one aphor: w1l fve snen
e paran. Fushing vedear i che oipe, Boch gares wall avmomaneallh open when Baw
sxceeds the capaaiy of one pipe

sediment ansd nspecinn will be fialiniced waich assemblies for lonenng -cbmesahle
pumps and viden cameras

Rowck sumps will be msailed in the upstream janction chamber v fashae cemoval off
sediment betiore it can enter the siphon

by fromc of vich shace gore dhere wall be provision tor iesalann of & sbde plae and 4

sump pump o that 3 double blocking aind dean sestem omild 5e msoalled should
munrenance of the aphon be required

[he fnal determination of the need dor -r:[,\h-‘ms can onlr be tinakzed onve the eukiews slevigon
itai heen sec

e wse of siphons e been propused v sesalve G sewer condliors along Cambie e, We have
ol yet lppﬂnchrd the GVRD wath cus jisl 1‘l-~>:|| hur are conrdent thar the, or 3 :"I.;Hlj:lf p:::.!;s.,;_;l_

will be acceprble

We cnnfiom rfar the codr being carsted i our prce waill Be sufficent to cover the eelocanon week in
anner thar 15 acceprable to the GVRD.

For the devated secuons of g\.ude‘u.":-.'. the I,:lul.lﬂ' i.‘l""!:iiil‘lg redocanons will anly be mciu,;'._-.i Frer
ieoldance of foundatons. All preisunzcd Lres under or aver the ‘-,_;_u}gic'l.!.';l:.' will be rg;qum};f o be
sncased. The exception mo dus wall be wagedhines 230 mm or smalles,

Ul parallel unhoes in conther will recuiee relocanon to outside the gudeway toundanon s, oo
Incation where any potential mirure muntenance requirements will nor impact on the mudewar

opezanon. Xew unlides nstalations will genenally be complewed poor 1o decommusna of the
confhicting unbis, Tables 7.3 w 7.6 on the following pages have been pecpised o wenats and

summande anucipared conflicts with undergeound unboes along the alyrnment dunng consrrcnon
o fived faciknes. I should be recognimed that the ideantied conflicrs wne baced on aurrenchv avalible

mtormarier. and dunng the detuled desum stge other conthors mur he denufied a5 new

wtomnadon becames Baown, or confbors thar have been wennfed mav be elorenared 45 0 cesulr of

-1|""".'_'T“-1$IL'.I"'I'I-

)
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724 Utility Design Criteria

M osrorm and sanimaey sewer work wall be desymed and constucted 0 sccordince wuh the
GVRD'Cire of Vancouver/Richmond Standard Speaticanans foc Sewer Constraction. curren!
ediinon

Ml warerworks will be designed and constructed in aceardance math the GVRD Cin of
Vancouver: Richmend Sundaed Specifications fue Watenwarks Construcuon, cusserr editson,

AL Munimpal unline work shall be o aveondanee wath the GVRD 'Cie of Vircouver  Richmend
Design Guidelines and Design Crudelnes for Development Permurs. Merhanseal 3it¢ Plans and Solid
Woaste ervices Plans

Exsung prpe clhsses will be reviewed and the neced for concrere encasemens ar unhine ernssings

evaiuated and provided for, as required.

Waredines requinng encasing or replacement vall be replaced wah PV pipe. Bork exasting and new
warerlines !:LI:EEI than 230 mm will be wnsralled i an CIHCAsIN (e with Pipc £Pacer: resImIners ar all
pape o

7.3.2 Utility Management Plan, Relocation Plan and
Schedule

efore commenang consuucton, SNC-Lavaln/Serco will pre-lecate all underground unlines and
seructures thar may be mreefered with by constuedon, and consult wich public unlines and all
rezulated and other uolives to pre-locate any underground uilines oF which ther have coennds.

A L ohey Management Plan wll be developed and implemented for the proect. Thes plan will addres:
all the ssues mhereat w udlice management dunng construcoon, The plan will documen: e
tollewing for each woline widun or adjacent 1o the wock sice

» Lol owner

*  Type, sze. locanen and elevaaon of the unliny

* Reported matenal, exisang usage and condinon

»  Aceeprible ground movement

*  Poojecred mewement based on ground movement analvas

* Peetecuon plan, including nming, dusnon aod steucturad detads of an: pronased rempoean o
permanent celocaton o TEILDOrary SUpPOEt SR

*  Safety progeam
*  Emergency response plan
o oreemen: of all aftected sgencws and autwedees vy the plan. meludey poblic unbioes and

regulnred ind other urilines

L ulaty Relocanon Plins and Schedules wall be prepared e all those partions of the peotect involving
woork on e neae travelled maduays and the guidewny. The pians will bu ssued e the responsible
mumicipaboes, GVRD. YVR and uolier compantes e approval well in advance. m reduce negnve
.mpn-:b' on the ennstuction schedule. \eceprable Relocagon Mans wall be azrved upem wath the

9)
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mumicipabtes, GVRD, YVR and udliey companies ar least 20 wocking davs before the start of ane
major poroon of the work, and will include the following:

o Descnpuon of the lncations of the work zone, work actoviges, =affic conml mesures, and
nmes and dates work will need m be undermben on the ualin

o Ualin lavours showing placement. matenal spectficanons and imangement of manenance
acress

o Vemseolar and pedestrian tabfic manrzement us nuthned in Seeton 300 af this eolume

¢ Sty simtnges and fming of work required ra mantam an efficen: gudewny cunstnicion
schedule

It = understood thar the u::i].lr:r owner wil uncermke the rocaton of !l."l.,"..lLlr-:El uthoes and thar
surficienr nonce will be provided as to when the utilizies need to he maved Al areos diznuched Gor
the unlitr relocavon work wall be restored to ther present condivun. The onurg of (e ulumate
restorannn may be smged o nceount for advanced wulier relocanan work,

7.3.3  Specific Utilities Issues

A n:-.-mpn:hl:mu': mbulavon of the known undc.rg‘:rund pelinv contbets has been 1_:|:vn'1(_':|:~:J mn
subsectiun .3 0\ oumber af significant uohee confle? ssoes have been idennded. some of whuck are
muore fully desembed below:

.ﬂil:hmn od

YVR (Aurport)

¥ancouver - Cambie Comidor

. g
Lo %

<)
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Canada Line Base Case iy BRaiss
. BELE — DESTGN, CONSTRUCTTON AND ENVIRONMENTAL APPROVALS

8.0 CONSTRUCTION METHOD STATEMENT -
GUIDEWAY

The Base Case alignment propesed foc the Cinada Line by 3N -LavabnySercn 15 based on the Fully
Ciade Sepacated Opuon, m accordance wath the RFP, and complies with the reference abznment as
desenbed inthe RFP Appendix [ Our propasal uzes elevared, cur-and-cover and runnelled zuwdews
consuwucton methads, 2ach of which 15 discussed @ this fecton.

SNI-Lavaling Serco has develuped the anang, desien. eorstruction methodilor and schedule fine
our proposed conserucoon merhods based on oue current undersmancding and knowledge of the use
and economic conditons. We wall conanue m develop and spumize nur design, and impeese the
methodalogis witun our commitments o scope. schedule and prce; to enable us wo adape i o oany
changuegy condinons az ther hecome knonn.

Mhe currenc exrents of each guidewar npe. and the configuscon of the overall adewar, are
presented n Secrions LU and 200 of this volume. Final tepes and construenon methodolosies will ke
confirmed dunng detaled design.

8.1 DETAILED METHOD STATEMENTS

8.1.1 Elevated Guideway

2.1.1.1 Characteristics

Chamcienstics of the powal span amangements propased for rhe elevared guideway are descnbed
beiow,

Simply Supported Dual Guideway, 8.2 Metres Wide, Typical 36-Metre-Long Span

Span lengrm 3 metres berween column cenizes
Segment depth: 21 merzes (parspet walls not incuded,
Segment lengrh: § metres tor rvpical segmenes;

2073 meires for end segments

Mimmum sdius of cuscanure: 170 merses <for eadu of less than 170 merres the span lenath will
be reduced for smbilins

Whote span dead [oad: 335 thanes
Longmudinal stressine: eombinanen of mrermal and exrernal rendons
I o epox) owmts berween precasr segment: “Tvpe A jolnts accoeding

o ANSHTO defiminon)

Mure: The spans have heen desgned folloving the AASHTOY cequirement to have 1t leasr 300, of
internal tendons in cesmue areas. However, recent resencch camned onr by Calrans Seismie

Performance of Mrecase Segmennal Brdge Supersinicrures - Mav 2002 indicated thar rhe use

of 4 combinatan wf external and incemnal endons should Be svoided in setsmic areas.

. Therefore. the pre-siress amrangement of the sumply supported spans will be st ted

)]
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further at final design stage, The trpieal span lenath can vary by mulnples of the <cgment
lemarh.

SNC-Lavalin Seres intends m follew aceepied deswm pracuces in plice ac the eme of
BAFO submisswon.

Simph Supported Single Guideway, 4.0 Metres Wide, Typical 36-Metrc-Long Span

Span lengds: 30 merzes berwcen column centres
Sewment depthe 21 merres paraper walls nor included
Segment .enoth: ¥ mesres for copical seumon s

295 meeres fuc end sogments

Murmom redivs of corvarure 1711 metres “tor ety of s chan 170 metres the span Yirezeh il

be reduced for saabilies

"W hale span dead load: i ronnes
Lonmtuding soesain combumzon of internal and exteenal rendons
T tvpes EPHIEY JoInGs Derween precast segments TTvpe A\ poines acoording

.'\;-M:r_

1 AASHTO dednivon

[he spins have been desgned following ANSHTO' requirement 1o have at least 377 of
internal rendons in seismuee areas. However recent research carmed ow by Caleens Selsmic
Pertormance of Precast Sepmentl Bedge Supestructures - My 20028 indicared char the use
of a eombinanon of extemal and tnremal endons should be aveided 10 sewsimuc deets
[herefore the pre-:iress armngement of the smply supported spans will be wrestynred
fitrther at fimal design srage. Lhe ypacal span length can vary by mulnples of the segmen
length. The maxumaum span can be increased o 43 metres by udlizing theee-spmn conanuos
structures. The ropical span length can vary be muliples of the segment length.

SNC-Lavalin, Serco intends w follow accepted design pracuces wn place at che ame of
BAEC) subimissvom,

Long-Span Balanced Cantilever Structures — Three-Span Variable Depth Continuous

Structures
Centza span leagdh: it O meeres
End span lenzdh: ap o 32 merres
Seument deprh: 21 merzes to 300 memres parapet walls oor incduded)
segrtent length: 275 metres 1o Y metces awonnding U span aemngement

Minenum cadogs of oy asuee: [0 mieeres

Seymnent crecocn method halarced cannlever
Lonmoudmal <eressusy: inrernal rendans
Jowny nope eposy jounts benteen precast segments Type A joint according

mw ANSHTO definition,

Fand

)
se rcg S LA
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Fraser River Middle Arm Crossing ~ Five-Span Conrinuous Structure

erral spaan lengen: 76 mezres

End span lengsh: 32 meeres

segzment depth 260 merres to 30) memwes vazable depth  paraper walle aot
included

segmun: lengrn 2.75 metres o 3.0 raetres according [0 span armngerment

Mbromumn cdius of cuostrure ab cupvamne

Segment erection mechod: halanced canolever
Lovgnudinal sceessing: mnernal tendons
Jamis: spoay ones berween precast segments Tpe A points according

o AASHTO detimunon;

Feaser River North Arm Crossing - Five-3pan Continuous Structuse

Span Armngemenn 32159 18k 139 52 metres [subiecs 0o mumios resiion dutng
Jderatled desin|

seument depch: 34 merres 1o 43 meres vamble depth pamoer walls nor
included)

. Segmen' lengthy 5.0 metres according o ipan armngement

“inimoam eadis of curvamiee: 532 merres

Scgment crecton methiod balanced candlever combined with wse of exradose cables

Luoruntuching siressing intémal tendons

Sravs individually prorecred 13."mm dumerer menastrands bundled in

+ parallel configusicon nm smrs

laants: cpoxy jomnrs berween precast segments  Trpe .\ points according
o AASHTO debininon)

8.1.1.2 Elevated Guideway Construction Methods

Flevated gudeway will wpicalh be oonsmucred in theee linear phases: foundasion constnicoon,
substructure constnicton and superstoicmce constructinn

Foundaguns for the puidesas sourh of the Frazer River will consist of pile groups wath pie caps ser
below grade. Ground condinoning wing stone columns will be required Far eermain pile groups. as
determined from apalvss. Norh of the Foaser River, foundanans soc the elevated guideway will
consist of lange-diameter caissons, Tvpieally each foundaaon is constructed by first undermking nr
ground  eondiooning  wsing convendonal swne column constucton methods, foillowed b
excaranon, pikng and fooming. remiooang, castng, srppinyg and backnllng of the pade cap.

Substeucruces ure apically castn-place concrere ungle candlever columns wuth paral frames oc
bents 13 needed for puidewar Wifureinons and for averdance of unlites ot other obstructons. The
.Lt'ﬂ.cl:n.l.nurz elements will be canstricted conourrentdy with the producton of the precast concrete
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segments, and in aumerons bcadons w accommuodare the consmucnon schedule and peapect
completion. The installacon of the seemencs will alse proceey in mulople docatons in conndinanon
aarth sewmene producnon and column consiructon acuvides,

lhe auidewar superstrucruze will be conzoucted using march-case, three-metre-long  precasr
reinfeced concrete segments. Trpically these segments will be erecred and sest-tensioned o
sumpir supparted Jo-merze beams suppomed on beanngs loeatsd on cascan-place columns Span
lengths can easily be adusted w0 accommadate sice eequirements fae untie contlicts, street ermssings,
statens and any othes phisical constmunes, Where site conduions dictare the need for longer spans,
specual  srrucrures unlizing balanced  candlever-hpe structures or constanr-depth, theee-span
continuous-trpe sncnues ars proposod Typical span erecton diagrams are presented n Drawings
Al TN 42D R0 ] l'hl'l.ﬁu.g{'l 4033 and opical precast vazd and formwods schemates are
shown in Dreawings 865704-CON F42DR-4034 thrugh 4062 m Appendix B-1

Ire sumply supporred superstructure spans are designed (n accordanee wirh \ASEITO specificanons
for setstuc design: at least 3Ma of the longiiudinal rendons will be Gonded m concrete. To miaimue
the «clf-weaght of the srucmure, the structure is designed such thar twn of the six rendons are
extermal. All rendeins acc anchored o diaphogms locared ar the ends of cach span. The external
tendons deviare at three locanons aiony the span. This svstem considecably semplifies the precasnng
CPECAULE i :lxnp:.n:d e LMF. antemal tendons. Howerer, recen: reseurck carmed our by Caltrans
Setsmic Pecformance of Precast Segmental Bodge Superstructures — May 2002 suggests that the use
of a eombinranon of external and wremal tendons should be avouded in setsmuc aces. Theeefore, the
possibdic. of using full exteenal pre-swessing for die simph supported spans wall be invesugaced
usther ar the tinal design stage. Exremal tendons are encsed i cononuous polvethilene pipes
exteniing through deviatoes, Afrer erecuon, the tendons will be yrouted and post-tensioming
anchooiges pmteced

Advanmges of the ségmental construction svitent

Precast concrere segments are widely used and are routinely produced w close dimensingal
tolesances and tohigh qualin sundards

FlexeBility 1n altering the span lenzths
Flexibiliry i resoiving urility contlicts and other physical constrauns
An efficient method of constucton wath minmal mrermupton o tatfic and the commuaity

Sumphties Jdelivery of the precast concrete <egments in that normal truck and lowbor tler
wats can readily transport them

Spans can be eeadily contigured o acenmmeadare wide street crossings
Reduces the waek on site and 2ases congestion

Easily contigured ta meer the honzonnl, veracal and super elevanon teack requirements
within nght wlerances

smooth svstems nterface for mack systems and subsvstems iproblems such as accurare
locanon of the direct fAxateon tmck éGstener anchors and excessive vaids under the disect
fixanon wack fmseners huve been considered and resobred;

8.1.1.3 Fraser River Crossing Segment -~ Middie Arm Bridge

[he Fraser Raver Crossumg (St 203307 o 3. 2034899 over the Aliddle \em of the Fraser Biver
.ﬂl be comstructed using 3 segmenml balanced cantlever method The span lengths and pier
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locanons have been selected 10 agcommidate the clearance requirements for the nuvizatonsl channel
n the Fzaser River and ar the same ame cecognue the cleamnce requirements over Grane
Melonachic Way and 2 future radway, This scructure will form a garewsy entrance (o the \irpor
I'he substrucrure will be constructed wsing a eombinanan of dnven steel or concrste piles. 1 pile cap
and a casr-in-place column ar each pier location.

The pices will be cast-ui-place reintorced concrete and will be consmucted in severn| verrical lif:
depending on sher individual hewshrs. Barge-mounted equinment will be vuliesd in the installison of
the driven sieel ar concrete piles, ple cap foms, pide caps and canstructon o7 the cast-in-place niers
and supesstucture, Insmallicon of the daven siee! or concrete pipe piles (¢ propased o follow the
insrallation of the pile cap form. which will consise of prefabneated steel o precast concrere. The pile
cap form will be supparted and positoned by termpornan piles o “spuds™ and ance in positon, wall
alsy serve 15 1 template for the insullation of the drven pilee. Following the installanon of the piles
and the venficaton of the design eapacines, the form will Se sealed and cleaned, the pde cap
reinforang sceel placed. and the foom flled with conezere. The ple cap Fform wall remuin in place,
becnming 4 permiancat pact of the completed substrucrure. Pier protecoon svsiemy will be insmlled
after sccess (oo gudewny orection equiprmient i5 av longer teguired. Construction of abummene prers
at each end of the crossing wall require ground condinonmyg befoee the msmllanon of the sreel piles
and construcnon of the pile caps. Bank stabilzation will be undertaken ro comply with design and
riulatocy reglurements.

[ areas where groamd candinonng 2 required, the msalbwon of stone onlumns will precede the
mseallation of the doven piles. The piles will be insralled from the exisnng urade level to minimize che

urbance of subgrade. Following the mswallation of the specitied number of piles at eich locaton
and the venficanon &f the design capaanes, excavinon for the conerete pde caps will be completed,
Approprute pumping and/or dewatenng rechmques will be udlzed o control groundwarer
condigons. Smndard procedures will be emploved in the fomming, reinforcing and concreung of the
pile caps. Work on the columns and bears, and e fnishing of vxposed concrete, will follow n
logieal sequence.

The superstructure will be erected wath 1 onnch and beam, which mavels from end 1o end of the
erected span to erect balanced segment paurs. The procedure is shown i Drawings 363 T0-CONF-
H2DR-4031 through 4060 in \ppendix B-1 and begins wath the winch and beam in the Uit posmion
near the pier with the candlever in balance. Erection of one segmenr 1s as follnns:

* The segment is broughr o the pice locaton by barge and cannected 1o the winch and beam

The segmen: i lifted clear of the anspoet barge thar 13 moared 1o the pier. The wolley s
uaversed as necessary to centre the load below the toller before trvelling foraand.

The segmencis kevelled by adpisument of the winches,
Lhe segment is husted and cavelled 0 us erection position.

Epasy is then applied s the joints and the segments almos: brought into conmct wich the end
of the cantlever. Fine mm for ing and grade i then done,

Phe temporasy post-tensioned bars are sougged up. to assst the maunyg ofF the Kevs and
adjustment of the segments with the winches, o bnng the mpers o wihin allauable
talerances.

The temporary pose-tensioned bars ase swessed The Lfung beim i then released and che
penmanent post-tenstoning ts wstalled and stressed.

.‘:1'
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*  [hewinch and beam e then launched 10 3 new positon aftee the complenon of stressing of
the permanent post-eastoning,

When 1 sew posinon & reiched the process is repeared. moving fram pier 0 pier and complenng
with closure pours

Segment erecnon by wanch and besm s not performed i winds exceeding 3 km b and launching of
the winch and bearn are not pectoomed in winds exceeding +# kmi h

tabneauon and delivery of the segments follows a sinular seguence 1o the segmennl zmdewar
miethod as descabed below

8.1.1.4 Fraser River Crossing Segment - North Arm Bridge

[he Fraser River Norih Arm Crossing S [0d=40 1o Sea. 105=102) over the “Nocch Aem of the
Frazer River will be constructed using an extradused seymenn! balanced canclever method The
mavyanon window reguired for the man channel of the Monh Aem of the Frazer River has been
mcreased o (50 metres m width. The span lengrh of 180 meeres required 1o dear the window
governs the brdge solutons considered, To be consistent with the constricton meins and methods
used for rpieal elevated guidewsy structures and presenve the eesulnng economies, the North Amm
ceossing will be constructed uing an eseradised precast segmentil concrete cable sy box grder
configuration and are shown i Doawings 363T0-CONFA2DK- 1642 and 643,

Mhas Noeth e ceossing wall be constructed separately from the crpical land-based guidewar
construction, [t will be constructed substandally in accordance with the balanced canalever method.

iz method will be supplemented by the mzmllagon of say aable prlons and s cables as the

anced canulever construction approaches the locanon of the sy cables, Balineed candlever
constructon will proceed out from each of the wo inner approach piers and the mvo main prlons.
The construetion of the approach piers and much of the deck would use kind-based cranes. The
construeton of the mun pylons and the extradosed deck would be completed using marine
equipment. Close coordinaton with Coast Guard and Fisheries will be maintained o ensure madne
operations sanstv environmental, fish habitat, and navigatian constints

The foundinon for the north prlon could be cumpleted in the dev on the §ll placed for ship
protecoon. Lo this case, piles winild be daven thraugh the 6l and the pilecap constructed at grade.
The foundauon for the south pilon could be constructed in the drv wsing a daven sheer pile
cotfecdam or a precasc float-in cofferdam as 3 remplate for pile deving and to concn che pile eap
concrete and reinforcing, 15 described in subsectnon &.1.1.3.

Upon conmplenon of the approach piers and rthe prlon owin walls, the per segments for each
cantilever will be placed. These could be cast-in-place or precast. Once the pier seoment connecann
are made. segments will be alternately lifted, to each end, in 2 balanced cantilever asmngement, o
dutld out the span. Temporary bar post-tensioning rods will hold the segments wio phice, and omce
Two segments are erected, che permanent post-tensioning, stav cable pylon and eable stive will be
insaalled to make the span cantilever stucturally suble. This peocess will be repeared undl the endre
superstructure secoon 15 completed ar cach prer. A cast-in-plate closure pour would be done
complete each span, Ar that time, external contnuity posi-tensioning will be wstalled, Track, utilives,
access facilities and navegational masangs will then be added.

8.1.1.5 Fabrication and Construction Plan

The proposed precast concrere segment manufacuring facility would be located on Kent Avenue at
.‘w south end of Fraser Steeet an the site provided by RAVCO. This site is straregically located and
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provides convenient access (o the Richmond Aurport and Vancouver segments of the aligrnment
withour excessive impact on the traffic fow o che area |n addinon, ir s anncipsted thae che waer
access will be uulwed tor the delivery of sand and aggregares w the faciline 1nd for the deliver of
sements by barge to the North \rmm Fraser River Crassing and o the Middle Arm Fraser Rover
Crossumr

The esrablishment of the precast vaed will be a cancal acovice in the eady $ages Of COnstAICHON.
Producoon at die segments will commence well before cansmucnon of the vard 15 complered. At full
capacity, a steady mre of producnon will provide an adequare number of segments for the projeet to
be caomplered on schedule. Provision has been made i the desigm of the precast vard for sufficient
segment stomge space oo allow for some interrupnon of the Geld msmllavon cmviues without
unpacting the segment production process. The possibihey of expanding segment srorage capacio
has been invesngnted ro ensure thar the precast vand continues to funchon smoothiy ind efficiendr.

A dravang of the site developed with the precast rard Factliey is provided in Drawing 365714-CONE-
F2DkAM2 in Appendix B-1,

(he basic eiements of the precas: tacthy are:
e | prmxducnon building having a tonal aren of (084 me
» i overhead brdge crancs (w the producoon bullding,
*  dpgantny counes o the segmenc storage area
¢ | scgment prer mould far deuble puideway
. = 3 prpecal segrnent maulds fur double gudeway
+ 4 erpical segment moulds tor single puideway
+ | segment prer mould for sngle gudeway
» | cantiever pler segment mould
» 2 cantilever vanable depth casung moulds
+ | goncrete batching plant
*  Site oifices
* Workshop and stores buthbngs

*  Segment s[OrIge arca
» Emplosee packing area

8.1.14.1  Operations Methodology for tne Precast Yard

The precasting method thar will be anlized o fabacate the puidewns segments is generally referred
as the “short line maich cast” method. The rpecal precast mould produces segments three /37 meires
long, Dach segment comprises o complete cooss secton, with a botom soffic, web walls, deck and
pacapet walls. The mould consises of mw basc secnons, the outer form and the nner core 13 well 2s
4 specially designed yig for the accurate location of che direer fixanon rack fastener anchor inserts m
the deck of the segment. The casang moulds always remin the same oaentaton, To produce the
tequired geometry For the supersimuctuce. the previously casr segment 15 aceuracelr posinoned i
the requined geomerey relauve to the aew secton chat will be cast in the mould. The segment o be
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produced 5 cast directdy aggainar rhe propedy posinoned segmens. snsueng a prece Gt heraeen the
rwn Segments.

The basic Slmenmen acovites ane as follows:

w

L]

8.1.

Both che outer oo and the mner coce are cleaned and lighch consed wath torm releaze.

The reintorang steel for the segment s fabacared in a g The fabncgon of dhe rebar cage
occurs in advance af the seament formung/ casuny,

The zebar cage is delivered 1o the mould using the overhead hridge crane and s manlled in the
exterior foom.

Pose-tenstonng ducts and unchors are mslled and secured as well b5 the rebar spacers.

Fhe mner core 13 moved i posinon and properls secuced.

Fhie jiz with the wack figtener anchors s placed in posioon and secuced

he jig acjustments foe the locagon of the macs fistener anchors are fine runed o he desyn
locanon and secured,

\ detled surver check © conduered, venfring the relanve geomersy of che masch-cast
segmens.

Uhe mould 15 filled with conerere und vibmted w achieve the proper consobdanon.

Atter a prescobed cuang pednd the compressive swength of the concrete 1+ tested 1 confirm
that the specified strength has been achieved.

hr rhis point the inner core 5 extracted from the aewly st segment and the extenar form is
rermacted clear of rhe segment. The g secunng the track fastener anchors s also released and
remonved.

The segment agauinst which rhe production segment was march case is moved from the match
cast positon into the scgment finshing area where it will be inspected for complinnee o
specitications. The seyments meennyg the specificanons will be then moved to the swrage aren
to awan delivery fo site, while those with deficiencics will underzo remedial repairs, be re-
inspected, and upon acceprunce will be moved w the sorype aren.

I'he cvele is then repeated,

1.4.2 Fabricztion and Cycla Timas

Unce the lewrming curve 1 complete and full producnon is achieved. the followang peoduction rates
are expected:

Uspucal segment - one segmenc per mould pee day

Urpical Piec segment - ane segment pec mould per day

Vamable depth segment - one segment per mould per day

Vanuble depth pier segment — one segment per mould every wven davs

The precast yasd will be operatonal berween the hours of 6:04 am. and 1020 p.m., five davs 2 week,
and will cluse for weekends and smnsory holidays,

i
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B.1.1.6 Geometry Control - Short Cell Casting

The geometry 15 dicrated by the position of the mawh-cast scgment. The aew cast segment s Uways
poured wio the same smuonan fomm agunsta fxed bulkhead. In reality, the few cust segment forms
ean be shohidy mampulited oo purch the rfived bulkhead on one side and dhe fronr of the march-ease
segment on the other side.

For mngenr sections, the segments are simply moved g strueht bee foom the new cast v the
macch cast posuon. For a section wath a vernical cueve, the segments are first moved in a srraight line
to the match cast posidon, ten sonzed around o honxontal axis pacalel i the jotars, 15 shown in the
todlowaryg skerch,

Figure 8.1: Match Casing Elevated Guideway Segments with a Vertical Curve

~ L O T n_n
E—— . o 1
el e |
i ak .
— H | ] 1
R R R R AR R N
ELEVATION TRANSVERSE SECTION

| e BRIDGE WITH
VERTICAL CURVE

PLAN VIEW

For a secoon with 4 hanzoatal curve withour super-elevanon vananon, the sepments are first moved
i a steaght hine o the march cast posinon, and then eotared around a veencal axis passing theough
the cenrreline ar the front of the segment, as shown in the fallowing skerch.
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v aauble super-elevation 1 <pimal eurve areas will be included w the geder genmetsy and can also be

Obraned by earating the match-casr segmen: around 2 hoozoomal 10 pempendicular 1o the segment
pmnr, a3 shown n the follosing sketch,
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. . —Matchcast Segment

End Bulkhead
PLAN VIEW

Shoet cell casung provides the abiliy o ollow any kind of superstucrure peomersy in three
dunensions. Orher advantages of the shoet cell merhod are the limited space cequirements in the
castng vard and the stavonan learon of the forming system.

The steel moulds used in the prmducoon of the precast concrete segments will be fabricated off site
at the form supplier’s facliny und will be transporred o the precast vard, where ther =il be
pssembled i thew desimated lecavons, Well-constnucred, cobust moulds will be udlized. in
recogninen of the dghr wolerinces cequired and rthe number of creles for which they will be used.

8.1.1.7 Szgment Delivery and Erection

Lhe precast concrere segmental ipproach utilives 2 span-by-span beam component that weshs onh
20 e 4 pannes, wath dumensions of 8.2 metres wide by 3.0 metres long by 2.7 metres high (including
pamapet walls). The segmentl yuidewar beam s erecred using an erection tmuss or girder. which hits
cach segmens o 1ts relanve posiuon for each beam and after post-tensioning, sets the beam o
the final posivon oa the bearings

The basic erecoon acvices are as follows:

* Indmidual segments are tmnsporred to the lunching site using standard tuck and lowbor
railer unics.
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+ Segments ace howsted off of the trailer b the erecnnn truss whenever passible. In 1eas where
acoess 1o extremedy difficulr. staging areas will be esublished where the sezmencs wall be
howsted anto 4 special segment wansporter den moved along the guideway, The Ieinsportes
sl deliver the segment to the il end of the erecoon tuss for wsnllanen o i priper
locanon. Segments mar alsa be staged an the ground in advance of the erecrion sruss,

* Segments are held in posinon v dhe crection reuss, and as the segments are seyuenually
digmed. epoxy will be applied w the jones and adiacent sepments tenswoned ozether Lsing
remporan “Dyandag” hars

* The permanent pose-tenuoning svseem is then assembled and the beam is stressed, In the
wumal phase the svswem i sressed 1o 307 . of desien while the beam = being mally suppocted br
the erection truss. In dhe second phase the beam = lowered onn) remporin acks and the
sesrem 1 3rresded to 100, GOF the design.

¢ The rempomny handouls are msuilled safery handeails will reman  place foe the Jdumtion of
all eonstnscton actmaties. ncluding svsrem-wide elements:

* The segments are celeased from rhe erection muss, then telescoped o the next span. and the
process 1s repeared.

* The completed beam is adivsred 1o the final algmment wing the wmporiee jacks, and the
beanng pad: are grouted with the beam in place.

o The sesmuc restramis are tormed and ease.

nitrucoon of the gudeway supeesmucture will elosely tollow rhe criucal pazh throughout the
ropert sehecule.

Far the Fraser River Crossing the pier segments will be made by 2 precast concrute shell, erected in
advance br crane, grometneally adiusted and then filled with conerete o creare 3 monolithic
concecton with the column. The remaming span scgmenis weighing 40 w 60 wunes with
dimenswns of 8.2 metres wide by 3.0 metres long by 3.2 to 5.1 metzes hugh (including pampet walls),
will then be erected 1n balanced canclever by using benm-and-winch erection equizment. Cast-in-
place closures will be placed at the complenon of the erectinn sequence, out of the crdcal path.
Once the concrere has aramed che cequired strength. the continuin: tendons will be smessed.

8.1.2 Cut-and-Cover Guideway

8.1.2.1 Cut-and-Cover Construction Method Statement

A paenon of me Canady Line will be constructed as a cur-and cover ruanel aligned wirhin the
narthbound lanes of Cambne Sweet fom West 63nd Mienue norh 10 West 2nd Avenue The
guidewas 1n these secnons i conBigueed in both 4 stacked and side by-side aremngement, with the
majonty in o sticked armngement. The genenal sequence of constucnon s o relocae contfhenng
aulines, umplement wraffic relovizon, management measures, excavate, place concrere guidevar
suucruce, backfill and rewnstare sucface conditions. Orher svstems works will follow within the
completed nudeway, primanly from within the confines of the exisung neht-of-oway, The concrete
guidewcar will be construcred within 4 shored 'rench on muluple headings down Cambie Street with
larger confined excavated acens to accommodace the consraseran of Four stanons within the cut-and-
cover parten of the alignmenr.
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8.1.2 1.1 Tyoica Sxcavation zng Bacchir

Pros o excavaang the wench to recerve the concrete guideway, the appeopouate unhn conpanics will
be contacted and, with their assisrance. rhe exsung unlides will be located and peerected or, where
conther with the gdeway, rlocated in agreemen: with the unhr awner. (hverhead utihines will be
supported and protected dunng consmucoon o ensure unrermupeed service or where they aee 1n
direct conilicr narh the wock, either temporands o permanendy reloeared as agreed with the uclior
umner.

Constoucaon of the cutand-cover munnel will advance sauch o nocth from S4dh Avenue an Cambie
Smeer. The conserucuon zone will be solied Gom the general public uolizmg 1 combination of
moveable fenciag and precast concrete barriers with conteolled sneev powes fue construcrion watfic.
The advance of the construction enclosure along Cambie Streer will be conedirated with the progress
of the construcdon sequence and the waffic management plarn. The construcuon enclosure will be of
sufficient length to accommudate the complenon of the preparator work, the excavaton and
installagon of the shoang, the delivery of the precase aunnel segments. the buncher mstillannn of she
munnel precast segments and the shonng removal /backfilling operanon.

\ny extsnng asphalr and concrete struetures wlenufied as sequueing remowal such as curbs and
swiewalks, will be saw-cul, excavated by small wrack execavarors and then loaded o rander mrucks:
The excavared maremmls will be disposed of in accordance with subsecnon 9.4 of this volume

The main excavapon will be orpucally camied ouc br an EXN LIO0 exeavatoe, or squivalent, equupped
with a long-reach boom and wem in ocder to achieve the madimum depth of excavanon from the

nginal ground level Trench excavanon will be caroed out m it fashion o march the goound

ndinons and assocated suppart requirements, Subsequens lifts will not procead unul adequire
support has been achieved ia the peevious it \ small excararar and,/or dozer will pull the final
grade at the bomom of the trench and feed the lasge excavaror. The large exeavaror wall slse place the
shoong componears. In areas where the depth of the wench prevens the large excavator from
rotaning effectively. matenal will be dumped tn front of the machine and passed sato 1 convernr
sirstemn thar will handle the matenal direcry o the truck box.

The excavated matenal will be sorred and exher ilized within the permanent works or hauled by
tandem highwar ucks 10 an approved landtill or acean dump faciline 1z desenbed m subsecnon 9.4
ot this valume.

The Ginal grade of the trench will be levelled nath a bulldozer, Car D-6 v equrvalent, and 1 mud slab
approximatels 753 o LW mm will be placed o protecrt the final erade and provide an Wl weather
platform on which o place the precast concrere runael segments. The mud «lib will also mearporate
a precast concrete beam thar will form the bottom stout in the shonng sustem. The spacing of these
beams wll match rhe spacing of the verncal members of the shanng svsem.

The bomom L1.6 metres uf the reench will be shored using a contnuous mule-panel rench bk wadh
rolling intenor smwts spaced ac 3.9 mewes on centre. As the precast concrere tunnel segmients are
placed and the backfiling operauon fllows, 1 second large excavator (EX1UN) will remove the
shoning components for ceuse in the excavanon ares. In areas where the depth of the wench exceeds
the deprh of the wrench boxes. the rop lift will be shored by conventional shotcrete shorng or other
sulrable means.

A schemauc concept of the shoang msmllanon <equence s shown in Dreawang 3637TH-CONE-
+2DK-4073 1 4075 in Appendix B-1
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The guidewsy wall be backalled using native excavared materals, where possible, with anv shomiall
made up of upproprace unpocted granudar Gl

I'he backfill matenal wall be evenly spread out, npieally using a Car -6 or equivalent. and i will be
compacsed] 1 lavers via v erimbinadun of plase ampers and single drum zollerss. Compactaun sests
will be carmied our penadicalls throughour the backlilling operton 1w ensuze the necessacy
compaction 5 achieved

8.1.2.1.2 <Concreia Guicaway

in the development of vue peopodal and BAFO, we have considered constructung the cut-and-eover
guideway with a segmenial precast conczere mechod and with a cast-n-plice merhisd. Based oo our
work o date, we favour the seymental peecast method and have used 1t a5 the bass tor our deswn,
construcuon, pocing and scheduling for the BAFO submussion. In design development we mar
ernstder thie cast-in-place merhod fuecher if wasranted,

Option 1 - Precast Concrete Constructon Methed

This conswuctivn method @5 an extension of the elevaced guideway constrzcton method, and o
sumilar i conecept, except that the segments are erected on grade (or subgrade n thus case;. Under
this method the guideway will be assembled using match cast, 2 b-metre-long, precase concrete min
box nunnel segments manutenred off sue and mnsporied on dedicated specaliced haul umes w the
size. These dements @il be ourch cast using the same methods 3 for the elevared segmental
guidewan. v provide tor hozonial and verocal aignment, and wall be mselled wsing bunching

..r.:sses. One of the launching mmusses wall be sinmred on top of the prevwusly phiced and groured
elements to bft and place segments onw a lwwnching wuss located within the bottom cell of the box
segment. When inswalled, the msan box mnnel segments will produce a stuctare wach the macks in a
stacked pasinan

[he basec actvines for the consmmictan of cut-und-cover wnnel are as follows:
Stage 1
» Mitgare utliv conflicrs and umplement Traffic Management Plan
o [nstall safer: fenecing and precast concrere barmers
¢ Complete construction surves
s Sawcut, excavare and dispese of pavement and concrere curbs
+  Excavate and sort granular road base
Stage 2
* Excavate and shore the teench 1o the desiym grade following che excavadon speaficatons
» Inseall 2 mud slab to 1 tolerance of 210 mm for placing the precast eoncrere unnel segments
o Surver mstalled mud slabs for
Bese-Bir alignment

Tunnel segmenr locanon ind elevanon

Stage ¥

. + \dvance the upper launching s

)
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Deliver precast concrere tunnel segments to thy upper launcher

Houist unnel segments, cotate o verieal posian, mtare o alignment. and place an the mud
shib — average productinn will be 4% segments per das

Advinee fosee eapandable hunching muss thoough placed nunnel seytnents
\lgn the segmenis using the hydraulic jacks and locate the segments inmo thetr final locanon
Survey 1o confiom rhat each runnel sepment i in the desin locanon, aignment and slevation

Geour underside of the placed seprmenrs

Stage 4

Buckiill the excavaton after the grounny specificanons have been o wriplied with
Remenwe shanng as per spectilcancns and recrele to the excavation face
R':ll'li':l[! rouchworks

Teanspor vehicdes will be located under overhead cranes on *he upper launching truss and the
segments lifted off and placed in the wench. Once in the weneh, the lower launching eruss locaned
within previously placed segments wii] shde through the cpen ends of the seuments and extend a
suppeort strucrure down onto mats on the bomam of the wench.

Each indimvidual segment will then be camed back to the previously pliced clement m be aliged and

jomned. Oace in plice, the elements wil be groured 1o the invecr of the <lah 0 ensuce full bearing, and
.[h-:n the progess will be repeated.

A schemane concept of the construcaon erection sequence (5 shown i Drawing 863704-CONI--

A2DR-KI76 o 4087 in Appendix B-|

Option 2 - Cast in Place Concrete Construction Method

This cunstrucuon method uses convendonal castin-place concrete construction methods. The
guideway wall be constructed from cast-n-place conceete using conventional placing and finishing

i conuncuon with mavellers, which torm the inside face of dhe gurdeway. The botom

:&’h of the guideway, including saarer walls o align the mveller, will be pouced first When the
Bottom slib 1 cured and the upper sehac placed, the waveller will be collapsed 1nd advanced inside
the newlr pliced rebar cage. Once advanced, the traveller will be expanded out s the correct lines
and geades aad 4 bulkhead wstalled ar the leading end ro conrain the pour.

Once the concrete had been placed and curcectly cured, the process will be repeared along the length
of the peoject secnon. Each taveller will be equipped with 4 hydeauhe svsrem w facllitate the
il:nppmg .I.l'.!'-llﬂﬂ!‘g and setting of the fem. Rebaz will be assembled wy advance of she toom on u_g-s..
allowang for connnuous advancement on each heading

Excavagon and shoong for this method will be smibir and use similar equipment (o that desenbed
for the precast segmenral method. Backfiling will follow imumediately belund -he concrere operatan
w0 faciheate the restomuon of Cambie Streer with the munimum distuptian passible.

Restoraton Work

As restoravon work advances, the bamiers amd fencing will be removed and affic setuened o
nonmal mumye where possible,

L R T R A S AT
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8.1.2.1.3 Constructior Equlomant

The follovang s a hst of the major preces of plant equipment anucipated o be requiged for
construcning the cur-apd-cover porton of the auidewn Oonon [, Precas: Conceete Constructon
Alethwd:

v 3ea 133 CFM Compressrs

¢t e 60T RT Cranes

t lex "STRT Cranc

o lea 13T Boamn Touck

o fea 15000 Gal Wer Tanks

o D [0 Dozers

¢ 2en X 2 Excavamors

v 1en BEX 60 Excavaror

+ Zea EX 1100 Excavators

+ 3ea Conerete Finushing Machines
» Qea 7.5 KW Generator/ Light Towers

¢ Zeaw C55G3E Packess

¢+ 4ew Heavy Flaul Transpor Truck
. * | ew Segment Handlees

o | e Lavnchiog Trosses

The follovang is 1 Lsc of the major pleces of plant equipmenr anccipated to be revquired for
constnieting the cut-and-cover poction of the guidewar Opdon 2, Castan-Place Concrere
Consmuction dlethod:

v Ben 183 CFM Compressors

v $ea 60T RT Cranes

* | ea 13T Boom Truck

v S 13000 Gal Werr Tanks

¢ 2ea D0 Dozers

v 4o EX 200 Excavaroes

o 2 Car 363 Excovarors

» 4 Concrere Finishing Machunes
v 2ea 7.5 KW Genermtor Light Towers
v e CS563E Packers

v | ea Heavy Haul Transporet Teuck

. L A R R N e A e T A T
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TETy Wrores

Iz 1 anncrparad that i cermun aseas the zound conditons wall ceguure the use of a Limered amounr of

convenuonal sheer ple walls wich beams and seruts. These will be dnven at grade with 2 vibron
hammeer and the bearns and stours msmlbied as the wench 15 excavared dowhward,

Another aspect of empuman works 15 the handiing and dischacge of geoundwater oc heavy cunfall
that e be encountered within the excavated aress. To munmin the integam of the botom of the
excavaunn, 4 mud slab will be placed immedharely afrer final grade i rcached.

In comuncuon with the peotection placed for the final excavated level, small sumps will be excavared
1s requiredd along the lengrh of ihe secuon and sulBicient sized pumps instlled to muntin a do
excavation dhurng concrenng acavmes. The pumps will he sither elécirc submersible or porable zas-
powered. All necessany precaunons m peotect the envionment will be in place. For example:

* Dop rars will be wsed 1o colleer anv spilage while refuelling and dnpping il
s Spdl response ks will be available close w0 the genecaton
o Floses will be eegulacly checked foc leks
Callecred warer will be pumped s the sustace and dischasged s portadle wer cinks, where it will

be filtered, tested for compliance to regulatory coquirements, and then discharged directly into the
Uiy STOMN WALED SEWer sVatemy

B.1.21.5 Sooll Disaosal

he guidieg philisophy foe spoil dispesal will be w incorporate, to the maximum extent pracacal,
narve maresial into the peananent works in order 1o mimmize the amount of spodl dispeisal off sire
and o recvele muatenals for funire use where possible
It 15 andcipated thar the evcavated asphale will be hauled 1o 4 recveling Famliey. The concrete curbs
and orther miscellaneous concrete stuctures will be excavared and hauled 1 an approved and
licensed landfill site or altermatively crushed and incorporated e the backfill maredal Sub-base

granular marernls will he excavared, scockpiled and where possible reused For backfill acound the
DEW CONCICE SIICIures

Excavated overburden and naave maserals will be hauled and dispescd nffsite, erher in approved
landtill facilines or br scean dumping,
Any conraminated matenal will be disposed of in accordance with reguittorr ceguicements.

For more Jdetad on the <ol disposal plan refer 1o Section 040 of this volume.

8.1.2.2 Transition Segments

As noted i Secuons 140 and 240, there are four castin-place concrete “eollover” structures rhat

ansiton the gudewar 13 from 4 side-by-side acmangement )/ from 4 stacked amangement as
tollows:

* Acapproximareh West £3sd \venue mansionmung the alignment from an devared side-by-side
configuranon into 3 sacked shallow minnel configuranon

* Atapproximately West 37th Avenue ransidoning from 4 sracked configuration to a side-br-
sude configuranon before the dall-and-blast exeavauon acound Lirtde Mounrain

. L e R N e S TR R
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+ On e north sde of Queen Elizabeth Pack. 3 tronsion seqment from a sile-br-side 1o 4
stcked condigurtion,
* Berween West [2th Avenue and Wesz 10th M\veaue mansitoring from a stucked cuntiguranon
t 44 dide-br-side contigurition before bifurcaing foc Broadwar Saon.
Ml tour mansition segments ace proposed o be consrmicted wsing conventional cast-un-place
concrene comstruction methods warhin a cur-and-cover excavason as discussed i preceding secrions.
Uhe gaideway secton feom Reoadway sracon to the future 2nd Avenue sttion s proposed 1o consist
it 2 shiorr secton of side-by-side cast-mn-phice concrete construction. The verical abgnment for thas
challow runeel secton will follow the existing grade 15 elosel as possible wath o nomumal cover of |2
metres. Due w s short length this sectian s propased 1o be eanstructed using conventionyl castin
place cancrere construceon methods
2od Avenue Sraoon will be the launching porml tor the runnel borng machines TBMs:, which will
drve the man bore mnncls 1o Waterfron: Smoon. Upon complenon of the mnnels, and in
tecoguion of the need ™ resrore access i this area. the fumire 2nd Avenue Stiton cavin wil be
covered and the surfice restored.

8:1.2.3 Advantages of Precast Concrete Tunnel Segments

There are considerable advanmges o the internatonal and rounnely unbzed precast runnel
construcnon me thod:

* Produces dose dimensional rolerances and high qualicy siandards

. * Reduces the length of ame for open excavanon and minmizes the disrupnon 1t grade level
* Reduces congesoon onsite, with most of the wock pecformed in 4 facton envirsnment offsite
*  dEmmal interrupnon 1o mafiic and the communiry dunng consrmienon

* lmproves the inrerface with furure subsyszems, providing insests for E&M systems, walkways
and anchors for dicecr fixaton wack faszeners, to be accurareh inswlled duang the fabncanon
of the segments

* ltems such as svstems inserts, wulkway brackers and direct fixation track fasteners can be pre-
wstalled into the sepments a- the fabncation fadlice

* Reduces schedule i thar subseyuent systems can be efficienty nsmlled immediarel following
segment manlbinon

»  Reduces the negaove unpact of unfavourable weather condimons

2.1.2.4 Fabrication and Construction Plan

The precast concrete tunnel segments would be produced in the same manner a5 the precast elevared
guidewny segments. They wuuld be produced by and ar the same segment peecast plani. bur inoa
difterent production building from the segments foc the elevaced auideway.

The basic elements required for the producnon of the precast concrete unnel segments are as
foll s
v 1 producuon building with 1 toral area of 2,330 m?
= 2 overhead bodge emnes in the producuon buldding
. v 2 Gantry cranes i the segment storage irea
%)
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B s way tunnel sepmenr mowlds

The tollowing clemients ace shaged with clevated serment peoduction:

»

L

Siee office:
Woorkshop and swee bulding
Emplovee pasking area

Sezmient sirage aren tor wnne segment

8.1.2.5 Operations Methodology for the Production of Tunnel

Ssgments

Lhe shor line march cust method will be used to Bibncate the unnel segmencs. The sesments will be
cast un their sides for production and shipping convenience and rorated o the verrcal pusitian ar the
ume of insnallaton on s Each segment 18 24 merees [ong, conaistung of o stacked unnel
secuans, the upper and lower tack hase and the wnnel mmf The mould eonsists of mwn basic
secoons: the vurer form and the wnner cares. The easang moulds alwars recun the sune odenmnon
To produce the required gevmerry for the runnel, the previously cast segment 15 accurarely posioned
inte the sequired geomerry relative to the segment that will be case in the mould. The sepment (0 be
produced 5 casr directly against the properh positoned segment, a5 elevared segmental
fabocation, 1o ensure a precse fir berween the rwo segments ance they have been mznalled (n thewe
oisite pasinons, o (oem che runnel,

.ﬂl: basic tibacanon acevites aze as tollows:

Bawth the inner core and the ourer toom are cleaned and Lighely coared vtk foem eclease.

The ranforcing sicel for the segmenc is tabricared in a jig. The fabncanion and 1aspectinn of
the rehar cage occuss paor to the segment forming, casung

The rebar cage is delivered 1o the mould using the averhead bedge crne, s installed in the
extenor foem and propecds chawed

The inner core 1 then moved mm posinon and secured
The cast-in-place nserts are securcd to the nner core by means of fixing boles.
The nuter form 18 moved into its proper position ind secured.

A demuled survey check 1 conducted, venfving the celative geomery of the match-cast
segrmens. Checks are also conducted 1o ensure the rebar cage 15 propecly chaired, The loeannn
ot the mserrs 5 fxed and checked

The mould is filled with concrere and viboared 1o 1chiove the pegper cunsolidadon

Alter 1 prescnbed cunng penod the compressive strenuth of the concrete 1 resred 1 continm
thar the speaified strenath has been achieved

Ar this pont the inner core 1 extracted from the extennie torm and rermcted clear of the
'\-l;"g'ﬂt:‘ﬂT.

The segmenr 1gains: which the new one was cast s moved from the march cast location nito
the segment finshing asen. where &t &5 inspected for compliance specificanons. The
segments meeting the specificadons are then moved to the storage acea 1w awa deliveny to the

)
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sre. Those wirn deficiencics will undergn remedial repairs, be re-nspected and, wpon
accepiince. moved o the sorage aren.

* The whale evele is then repeatad

8.1.2.6 Fabrication and Cycle Times

Once the leaming curve 18 complere. the praduction mre for 4 opcal funeel sepment will be Ane
iegment per mould, per dar

8.1.2.7 Geometry Control - Shart-Call Casting

Lhe geometry conteal procedure for the minnel segmenss 1s exactly the same 5 thas used for the
elevared concrete segments. Since the segments will be east an rheir sldes. the vertical and horzoneal
ignment will be mverted dhasing the detinicon of alignment dars foe the fibncaten of the segImenis.

8.1.3 Work Methods - Excavation Around Little Mountain
8.1.3.1 Scope of Work

This wark comprises the open-cut excaraten along Cambie Streer 1o detous constaucrinon asound
“Lacde Mountain™ and the surrounding parklands from spprosumarely 7 Yrvenue m 2% Nvenue.

Within this streech of excavaton, mck will be encountesed within the srench escasarion for a lenuth
of approximacely 298 merres. Removal of this rock will require dnlling and blaseny,

8,1.3.2 Excavation Methodology
Additional Major Equipment Requirements:

o |ew EX 600 Excavaror

* lea Shoterere Pump

¢ e Jackleg Dells

* | ea 600 cim Diesel Compressor

Excavation and Stabilization

Overburden excavanon will be undertaken in 1 manner sumulae v the overburden excavadon for the
rest of the project, with the Car 375 Exeavaror loading the marenal dirccthy mnto scover legal havlage
trucks for transport 1o the designated disposal sice.

The depth of the orechurden vanes along s length af the guideway, feom 90 merres 1o 193
metres, nich the averige depth betng 3.3 meerss

Lhe excavaionon will be carried nue in 2-merce lifts and, upon complenon of cach lif, shotcrere and
sotl anchoos will be installed 0 support the escavanon pror o commeneang the next Uit of
excavanon isee Drawing 363704 CONF-420DK-4084).

B.1.3.3 Excavation Methodology - Rock

Major Equipment Requirements:
* 2 en, Diesel/Hydrauhe Track Mounred Rock Daills

o | ea Car 966 FFL
%)
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Excavation and Stabilizacion

In weder w tacilitare the concrete operatons fur the corstruction of the guideway, this pumion of the
wench will be excavared 1o 4 width of 12.25 metres theoush the eock section,

As the enck sucface iy exposed. drlling aperanons will cnmmence utlizing the mack mounted rnck
dalls.

Pre-shear holes will be drilled along the penmerer «of the excavamon ar spaging of G rram, and
producnon blasthnles will be deilled ca a spacing of 132 memres and a burden of 1.63 Mt lipp
Drawang 8637 M-CONF-2DK- #1829 All holes will he drilled 63.5 mm in diameter

The pre-shear holes will be loaded lightly, eicher witng pamacord 33 the im-hole chamue or with
trimtex cartridges, depending on the acmal cock encountered.

Ihe man blastholes will be baded wath a0 ANFO product. depenchng on the explosmes supplier
choden for the supple contraer, with the top portan of the holes filled with sterniming marectal. Al
holes will be detonated using non-electric detonators for safen reasons. The mueipared powdee
factor for the cock excavaton s 1.7 kp'm”

Tar reduce the effeces of vibratons caused by the blastung operauons. all blasting will be desamed
based on the scaled distance facrar o produce 1 peak partcle veloewry of under 30 mm {this 1 the
nomally accepred level whete no dimage s done any adiacent sructures!. Due to the vibeaton
constraints, most of the rock will be excavated in owe hifts and the explosive charge in each hole will
be “decked™ 20 thar the charge will be deronated by mwo different detonator defavs,

.’uu:»r o undertaking e blasting operitons, a pre-blast susver of the adiicsar properies will be
c

oaducted by a third pary and the resulis documented and filed o handle any post-blast coneems.

Dueing the courte of the work. sl hlasrs will be monrozed using an Insmel Sasmic Monitor o
venty that the Peak Parricle Velocity generated from the blasts fall below the 30 mm desired Thus
will also peoduce o document trail for funare reference.

Suctace fy-rock can be generated due to the celease of the yases formed in the generation of the
explosion. To minimize//el:minate the occuence of flv-rock, the susface of the hlast will he eovered
tn “blasting mats,” and the mais then covered by a layer {approximarely G mm, of granular
matenals. This continement will entrap the surfice rock and render it benign.

As the rock excavanion s benched down, the walls will be scaled for ant loose ruck, and, if required.
shit-set eock anchoss will be wistalled 1o areas of slibby geound condidans see Deawing No. 03401 -
(OO0 L DRS00,

All blasted enck will be loaded by the Cat 966 front-end loader tnro steser iegal haulage roucks and
huuled 10 the designazed disposal cecreling sire.

8.1.4  Tunnel Boring Machine (TBM) Tunnelling

Twin bore winaels are propused from the 2nd Avenue Station area Granville Strver, nocth of the
Pacific Centre Mall Undergraund Corridors berween Georgia and Dunsmuir Steeer. They will be
muned by 4 pressure-face mnne! borng eachine TBAL, and supported using “one-pass” halted and
gaskered precasc concrete segmental liing. The runnels will he doven from the 2nd
Avenue, Commadore Road staging area and proceed undr False Creek. into downtosn Van couver,
and end at the Dunsmuir extracann pir. where cut-and-cover constructon will be used for crossovers

.md pucket track to Waterfrone stagon. The TBMs would proceed theough both Davie and Robson

D))
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saons, which mav be excavared and shored i advanee, by breaking mio, mllng teough aad ze-
lrunching from the shored and excavared sranon box.

Two ypes of unnel bonng mackune have been conadered: the misshield slises machine and an
carth pressure balance EPB machine. Flerrenkaecht and Lovar have roviewed the geology and
followding contiemarn boong iod mveszganon the npimum TBAM wali be selecred

B.1.4.1 Generai Tunnelling Characteristics

31411 Anlicipazed Ground Conditions

Based an our ceview oF project geosechmical daa, our pr.-,:p-nu:i abgnment will keep the mnnel wachin
rwn disance gealogic marertals along ws entice length. Uhese are glacial nill and deift Se 112010 1
dpprosimarch 113+460) and sedimentury pock (approximarele S 1E3 <4640t L1,

The glacal oll and dntt deposits aze annapared o be compact m ver dense stanfied deposics of
itles. sands and gravels, which contun cobble and boulder size parucles deaved from veor stong
parent matenal such as gramte wnd granodionie. The majoary of the (il marenal 1 :11};1 ed o
contun envugh sde and clav to cesulr in o ecladivels scable structure. wath 4 low mass permealline,
[hes, the maponn of this eatenal i :::ppcl:m_. ey exhiie cnouph cohesion HPON EXCAT: AL T
produce ground behaviour canging from slow mvelling ro sow creen, which will permut tuanelling
and supporr mnstillivon. However. these deposits alsu contain zones and lenses of warer-beaning
granuiar matenals. Without support, such granulir deposits wall flow upon excavadon.

ath less frequent nccurtences of conglomernare. Conl seams age commenl. found in this unir and

.‘ihe sedimentary nsck is anncipated v) consist of 2 sequence of sandstones, <iltstones. and clavstures,

volleame sills and dekes wall likely be encountered. LCS test cesuls from eock in this unir show valies
tanging from as ditde as (06 MPa w0 25 much as 32 MPa. The sandstone unir i highly vagable n
sieength, ranging feom uncemented sand 10 moderacely strong mock (LCS strenpths avemaging abour
i) MPaj. The sandstone 15 massive and 15 expected to have 1 moderte hydmulic conducovit of
ibout le-d em)sec. The response of this matenal to cxcavadon will enge from fowms to small
creep. ‘The siltscones and clavsiones have a celauvely higher average strengrh (25 10 30 M) than the
sandstone. Thes materdal i expected to show licde coeep upon excavazon, but mav invade the il
space faster locally where the strength drops or shckensides adversely atfect sabilio:,

Based on the dara peovided, most of the tunael s expecred o be well below the groundwater rable.
Due to the presence of 1 high grocndwater mble, combined with the varving permenbilities of the
soil units to be encovnrered araund False Creek, a tunnelling machine capable of exerting a balancing
hvrdrasrade and soil pressure agminst the mnnel face will be used to conteol excivaton cates,
geoundwater inflows and mauntun the stabilirr of the ninnel face

Faults could potentalle cause ditticulre during TBA excavanon. Since no fulrs are known o erots
the slemment. aone are ascumed ar this ume. Both of the TBM machines proposed can eeadily
handle the tull bydrostane head under False Ceeek and continiue borng through the geound.

§.14.1,2 Turns! Linfng Design

The runnel daves will be supporred with 4 bolted and gasketed precast concrete segmencal lining.
The proposed liming system includes 4 300 mm thick seemental bning widy an inteenal mdnes of
appooxmatel, 2,030 mm. A ceoss-tectional view of ene of the bored munaels 15 shown i Faee 30
on the tollowing page. The separacon berveen the twn tunnels, ar spang-line, wall be around 6,200
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Figure 8.6: Proposed Cross Section of One Bored Tunnel under False Creck and Downtown
Vancouver

5 50)(L)

Thus watertight lining system will be designed to withstand construction, ground, hydrostatic, and
seismic loads, This type of lining is commonly referred to as “one-pass” since 1 completed lining is
achieved in a single pass.

A black, solid neoprene or HDPE gasket fits around the outer edge of the precast segment and s
compressed as the segments are installed in the wone! to make a watertight seal.

The small difference in diameter between the TBM and the precast sepmental bning erected in the

tail of the TBM results in an annular void which must be grouted near the TBM tail to ensure
intimate contact between the lining and the surrounding ground. This is necessary to prevent
unbalanced loading of the segmental lining, and 1o minimize surface sectlements. Available
information suggests the majority of the tunnel in the glacial deposits will be able to advance withour
.'mmcdi:utc uvasion of the annular space by the surrounding ground prior to grouting, Locations with
R e e e e e

)
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flowng sards will wwade the annulas space poor to eesunng aud resule i hugher tal sheeld and face
ground loss, Higher surface serdements are pessible at such wcaunns. However, this will be

mengated through the use of slurm pressures higher than grrsinchwarer pressures and injecton o
annular backril wrout through the ol shield,

Lins

Manufacee of precast concrete segmenis will be undertaken In specelist personnel watch previnus
expencace i tus opemoon  Esnblshed qualin conind qualicy assurance programs wall be
implemented 1 order w0 pooduce o lﬁth-Llllllir:; prociic:

3 Tunng Boring Macking

g
As stated above, we propese to use an EPB or 3 muxshicld slurry TBAL o deive the cannel reach
trom 2nd Avenue t near Dunsmuie Sezeet. These machines will be capable of exeruny a halancing

= I
o258

peessure agiinse the rannel face, which will he wsed /i coneeal excavation rares, grotndwaces o fows
i mansin stabditv ofF the excavazed face.

Figuse 27 below shows a cut-away model of 2 mugshaeld dluese THA

Figure 8.7: Mixshield Slurry Tunnel Boring Machine

- 3

Mixshield shurey 1BMs have been sucressiulle wsed for 20 vears. Ther disonygwshing feanures 15
pareal bulkhend wall sepacagng the flud-filled excavadon chamber fram 4 pressure chamber
contming 4n ur cushion thave rhe slueor sucface. Thus aar cushis mosvirem effecuvely climingres
pressuce flucnanons that can occur m other pressunzed-fice IBMs. ln cohesive soils or eacky
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conditions, which do not eequirs such 3 sensinve suppos mechanism, mixihields can be used 23
simple slerry machunes.

b mushield madune provides protection agmnste fice muendatnn and excessne grounduwater inflow
theough the use of a sealed forvars chamber and valving on the muck sernoval sesiem, The maresal
semowval raze and the pressuce within the plesum [+ carebfiall, monisared and enarealled durtng
machine advance, The goal of dus procedure 1= 1 exert a pressure thar balances ind mamtans the in
s ground and geounduater pressures thur exissed poor o wnnslling. The methad 15 dasigned m
complerel: balance the in-aim peessures and resilis in irtde ground disnicbance ahead of and aeound
the advanang machine and rheretore minimizes surfice serdements,

Lhe musshueld i shiesy mode wall effecervedr bandle che ghcal oll sone T order 10 dea) sith e
diffening condinons m the sedimenme cock, ind v obein increased productdon, TBM modifimmons
mar have m be made. Fxeavauon ar the ruanel face is weomplished wsing 2 motating cuttechend
equippes] with cuting meds 1 remove the mntaer ground and drw the loosened maresl int the
cutreehead, The curterhead will Be desiened with curing cools thar can excavire theough both the
sutt ground reaches and the bedmck reaches. The currerhead will include 1 combuunoe f soudes,
chisel and drg bies and dise cutters moenred on the suekace of che curterhead. The disc currers on
the TBM will be able ro cur large doulders with high intier enck strenush. eorreaponcling to gmanie,
which repically has a UCS of up oo 270 M

[he presence of gravel cobbles and boulders m the ground mas mevplare spectd] menmment. These

mutertals cun accumulate in the foward chamber and ever block the shury svsrem. The TBM will

have screen and crusher menrporated ac the rear ot the cucrer head: The crusher reduces the <ize of
.:he spoil so rthat i 15 able 1o 2uss theough the pumps and pipewnck 1o the sluezy sepacacun planr,

Thus crusher works in paeallel with che exeavation cvele.

The EFR TBM will have cuters to beeak the laege cobbles and bouldess it pieces that pass

theough a screen into the convey or svstem. Gravel and cobhles less than 3040 mm in size can readily
pass thoough the convevoe,

Ctur proposal assumes that the munnels are non-gasse.

8.1.4.2 TBM Tunne] Construction

Consorucdon will consist of disnnet stages: site mobilizanon, muanel excavavon and Linng. and sire
clean up and restoraion. This operanon results 1 the mstallanon of che final lining in one pass
dunng excavamon.

8.1.4.2.1  5it2 Meblization. Pregarasion 3~g T8N Procuremant

Mobilizaton ar the 2nd Avenue sie will stare duning the | 2emontdy TBAL pro<urement phase,
Mobulizariun will mclude site clearance, erecuon of frcilines, boundin fencng, deliver: of equipment
and development of the TBM laurch shufr. Maredal deared from this exercise will be hauled 1w
tur disposal Contamunated s ace expected 10 be encounzered in this area. Excavations will be
mumimized to reduce the amoant of sodl thar will sequire speetal handbing and disposil It has been
assumed that the soil will be of sufficienr quality duae it can be dispased of i Lower Mainknd
fandfills. Any flora and fwma will be protected where pricneal.

The site water treatment svitem setdemenr ponds oe sunidar: will e eonstructed dunng che
mubnlizavon phase. The ststem wall be sized 10 hundle somm water un-off from wichin the «te

)
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boundanes. All wurer desuned for dischange wall be tested and reeared a5 mecesiany, o ensure
compizinge with the local and aaconal regulanons prot (o release.

L he procurement o the THAL wall comemence abier the commercil |_-Eg:|,g|s,1g_ Prelurenn dhsoasspans
ind dester wall have ciken plce poor o the commercial closing ldenef the epecide TBA
pUATETTIETES anc the Flll:u!lu_ﬂ manuficrieees. Tha TERAL will b .:_1th]¢ ar =-E|'|.|.ﬂ'an-|g. 15 4 ETRTLAITIVETL,
i avesge advance fate of 10 mewes per dar m the tpe of ground condion: anncipaced. and
teechon of the segmental lining wathin the speaitied tolemances,

8:1.4272 Skcavarign . gng Linin

i

Cunerel excavanon will commence some following che delivers. ervetion and commissioning of the
TBM:: Orce die fost Pass 1 -:-l{:‘.FIId:t., the TBM il be dissembiled. morved ind seisvembled ar the
tounch sharr oo make rhe second puss; downown 0 Waerfron Sracon aren

The TBM will be capable of excavancn and soemental imng msnllacen coacureenrly, Lxeavancn
will likelr be completed m 1.50b-mm long sroxkes companbie wadh the segmenal ung ang lengrh
\ ooe-month leaming cunve has besn allowed [oe the TRML wath an averase advance mre of
L1} metres per day

Immediatels tollowing erection of a full ang of segmenml lng, the aonilar gap will be dlied using o
urant. lhas will ensure thar the erccred oing shape » munmined anc char the [vad feom the
surpounding ground is toinsterned e the ang. Each ang will be checked 33 1« & erected 09 #nsure
thar it 1s bl wathin the specified talerances

.’ull segmental liming ong sers will be delivered o the THM tn sers. Orher components on the

segment delivery trun wall include grour. services (mipes. cables. supplies. and a man-nder caz.

Diedicared pernds of four hours wall be zer asicde for TEM mauntenance ar the end of die ow |-
howr day shifts. Non-essennal maintenance mav be curied out over weckends or dunng penods of
planned aon-peoducaon,

lu the case of dhe slurry TBAL rhe excavared muck wall be removed from the face 1 suspension with
the slurry. Slurry wall be batched ar the surface and fed ro the TBM alung supply Lnes in the ounael
The shusry) muck suspension will be pumped out of the munnel w che slumy sépasanon plant on the
surface. The sepacaced sluree will be e-circulited wro the minnel for use, while the sepacared muck
will be taken off site for dispasal. From the 2nd Avenue/ Commodace Boad sie, dus marenal will be
hauled che short disance m the lalse Croek dock where w wall be transterred to barge for ocaan

In the case of the EI'B machune, the muck will be remived iy muck caets pulled by the weun, The
eaces Wil dhump dicecely wio a smaging azea, frorm which « wall be loaded inta trucks and mken directy
aff site w0 wutng barge

5,12 23 Cemoolization, Site Cean-Ug and Restoration

Lpor: complenon of the Girs dnve, the TBA will be removed a the Dunsmute End Shate. The 1B
will be reassembled ar e 2nd Avenue sharr and re-Lunched for the sweond dove Cleamng of the
mnnel and manel Boshing  removal of semvces. emporary track, oursmnding precast segment
repates, csnng of the mvert shib e wall then be underniken prior o handover toe svarems
wseallacon,

)
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After compleain of TBM excavativn and insnblanoe of 1 contnuoss ciecube boung of precast
swgments, the temporarr cul will cemoved, she invert cleaned, and a fhat inverr for the permanenr sal
fxanon constuced a5 cantarced, cast-in-plice conerete. The inver will conin ant embedded ipe
ind inlers for rack driimage Inveet concrere will be placed. forming 3h-metce lengths with 2
Bulkivead fomm for the constoucrion iomnt as eequired,

Placement ¢ the invert will be fmilowed by constauenon of either 4 eeinforeed. case in-place concrers
ar asreel datfery walkway. Conegere placement far the sl wall cexuire a teavelling foem, wp oo 15
metres in length. The safery walkway <an be constructed with a eable tray, miceway or warh embedded
condwes foe sysiems and communicagons lines. The ol warks in this section of the yumdewa
nunnel sall rerminare with the removal of any temporary urilizes,

L pen complenon of all tunnel avi works scnvies, mnchading runnel firushing, cleaning and eermival
aof serviees, equipment will be eemoved, facilides when down and the entire sits ared resicged woan
dcceprable condinon Materuals and vepetation will he imported a8 nocessan m achieve dhese
condiions e nunnel sl be handed over to sverems installiusn personnel as soon % pricucal
duning dhis <o,

LW 1]

l; &

™ - - o -
$.2.4 -7055 Passage Construction

The emergency cross passages berween the pvin guideway tunnels wall be exeavated m sedimentin
rock ar yiacul dll. Cross passuges will be constnucted st the sequenual excavauan merthad, ofren
zeferred 1o 15 the New Museran Tunnelling Method NATM. The hogzonn] apicang beraeen conss
passages will be amund 240 metres, 35 per fire code equirements.

..'.mund mpevement for sods may e cequeced as 1 mens of stabilizing the ground to peemic open-
face excavation [hus ground unprovement can be in the fomm of dewatening, grouting, or ground
becezing, depending on the localized geotechnical conditions and surface access ar cach tneividual
cross passage, From the geotechmeal informamon wailable, substansal ground smprovermens
measures wil ikel: not be requised acany of the erass passage locatons.

lhe construction sequence for each cross passage involves the following smges:

8.1.

Erection of wmporany support tor the precast bnings, such as with sieel abs, n each munnel
ahiacent mo the ceoss passage

Saweutting aod cemoval of precast segments ar ane end of the crass prassage entrance

Excavagon of the cooss passage with 1 top heading and hench sequence — excuvanon will be
caemed our with mechanical spadecs or hoe ram. 1nd s excavatinn advances, will be supported

with steel-reinforced shaterets lining

Breakthrough of the coos« passage escavation wie the ather mnnel will sequire remaval of
segments af the other cunnel

[nseallicon of georexule and a PNt membrane withia the coown
Placement of 2 costm-place concrate final lbrung From within sock-built ‘wood: fomms

[nsallinon of cross passage urilices, as required

+.2.5 £=d Avenus iz Watarfron: Station Site

Borh runnels will be dnven fom @ working shafe ar 20d Avenue and Commaodore Road. The LBM
‘tmmhlng area will be from the cut-and-cover manel/ censsover excavadon.
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The npcal faciloes andd azeas eevuirsd are:

Shaft, 5% 3 m IR e
Shurrr Sepamuon Phine 530 me
segmient storage SN m=
sertlernent ponds 16041 =
Workshops, nffices L e
Electrical substanon 35 mt
TMoes b ome
Moane bases Tinh me
Parking ‘eguipment, laboue LW s
Sub-Total 11,125 m!

(hes meludes the facilin areas abowe, together with acuess pods and 4 secoon of the cut-and-cover
trenich. The muck disposal oute = expected o0 be acher ' uck oe cnnveror from the lume
separanan plan: o the bagge falin i the east end of False Creek. This same haulage roure could be
wserl 0 a reverse dicection For the delivers of precast coneren: segmenis,

3.:.4.2.6 Staging Ragdiremants

There appears w be approsamarelr 2.3 hecrres of padang lor w e west of Cambie Brdge avulable
tor use 15 4 staging acek Lhere s 4 second packing ot o the west of thus thar would prewsde an
adelitiomul 1.5 acres. [n ooder ro effectively opemare two mnnel dnives from the 2nd \venue sire, both
parking loes wauld probably be recded 10 provide sufficient staging areas tor the shafi, crane, slum
«eparation plan:, segment storage, warer handlng fmalimes. workshopis). offices. matenals storage.
cement silo, grout barch plant and constorucaon parking.

The total stagng aren requireld including addidanal 3P s For access, eic) 5 L6670 e, This space u
available if both parking lons are used 45 a staging ares. The henefic of daving both unnels from the
2nd Avenue site 1s that it elunares duplication of equipment “chuerly sluzry separation plang, oftfess
far more efficencs an spiil dispesal, albows the mianel conmicms o foqus wa ane working <ire, and
thus allows key pessonncl m awend 1o both doves, thereby ceducing smff costs (o o TBM: are
ued to excavate the nmnels concureendy .

81427 maulzags

The cxcavated dismeter of the rennels would be approximarels 200 merses, <ubject m final selécuan
of the vehicle. The vohame of spail o be scpamited e <eparinon planr and dispozed - esumared o
be Y000 m' for each dove ascumng a bulking factoe af 1.5 The wtal volume of muck m be
disposed af, wcluding dhe shaft excavanon, would be amound 230,000 m'. Therefore, the averige
masimum dudy volume of spad pec mnnel dove @ be disposed of 15 830 m”. This matecal can be
mansported from the site 1o 1 barge fclie on Falve Creek for disposal. Materinl handling Bacilines
wll be srred t allow tor grearer sustmined advance mes than indicared dbine.

)
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3.1.4,2.8 Sesgmental Lining Delivery

Sufficient space will be provided ansite for storage of around one week of TBAM advance. For a
t3-metre daily adhvance and a rruck caipacn of one-half full ang set ‘ong width of 1.3 metres).
2 ruck delvenies per dav will suffice ro keep segment inventony ar required levels, The abilit v
deliver more lining will be available should TBM production exceed estimuates and linarwye stescha 2l
beliva the munimum acecpuble levels,

8.1.5 Underground Station and Pocket Track Construction

The construction of the underground smnons and pocket wacks will be cover-and-cur, or a
combinagon of cover-and-cur and cut-and-cover cover, as shown in Dravangs 863 704-CONE-
+2DK 1645 to 1630, The prionty wil be w pummize disrupoon o the Citr of Vancowver.
pedestnans and tmaflic, us well a3 to suppom sureounding <truetuces, and w SPIMEze Constrictan
clficency. The detailed methodology will be finalieed durng the deeailed design phase,

The tap-diwn cover-and-cur method s performed 13 follows:

* An unvesngavon of the undergzoind vulites s made, and these uiliges relocared ar protected
and supporeed 22 appropriate

* In order to provide the space needed for construcnion work, part or the entire secuan of the
road and sidewalk are blocked off while dhe unlite, imual excavation, dispheagm wall and cover
secnon are installed

ke walls or pile and shorcrete il walls

. + Sution walls are installed using the most appropnate technique, such as slurey walls, tangent

» Ramps are escavated on the outside of the stanon box m the direction of the mnnel

o The top siab, where necessary, such as ar inrersecrions. will be consrructed, with urlives
suspended and 1op surfaces ceinstaced

v Where n:\.|n|tn1 w order 1o mamninun the surface for maffic ar access the DEECEss of excavatan
from the wp down underneath the censtared wp surface for the station coviy will be used.
sponls will be removed from an adiacent access shatt selected 1w minimize impact an the local
ﬂi:mmunll‘j‘

*  Mecess egress structures wall thea be complered and the stanon Gred ow
The cut-and-cover method i perfoomed as follows:

o An mvengauon of the underground utlines 5 made and these ualities relocated or protected
anil supported as approprie

* In order to provide the space needed for constructon work, part or the enore secnan of the
e and sidewalk v blocked off whale the unliny, mubal excavanon. diaphmgm wall and cover
sectinn s insalled

* stanon walls are nstalled wsing the most approprire rechnigque, such a5 slumy walls, mngent
pile walls orpile or shoterere mfll walls

& HRamps are excavated on the outside of the stoon box i the direction of the twnne

* A ststem of whaler beams and literal shores are constructed and insmlled using sectinns of the
permancat structure where posatble, both ar the surface and rhe concourse level

)
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+ The slabs are constucted, wath unlives suspended and top surfaces ranstted only upon
complenon of the excivaton

v Access/egress structures are completed and the statnn fired out

8.1.6 Road and Traffic Management Plan (TMP)

8.1.6.1 Traffic Management Strategy

SNC-Lavalin/Secco will develop a maltic managemens steateyy at the ousser w ensure thar project
needs are idenufied and thar 1maffic management plans are developad o adequarely address those
needs over the construction penod. The trathic management strategy wall melude the following

* Prepamtion of an arca-wide maftic model wang the Greater Vancouver Regtonal Transpore
Mode 1w detenmine wraffic dicersion and impaces on adiacent corndors due w capacit
reducnons SNC-lavalin/Serco wll idenufy and implement appropriate mingation measures |

o Consultagon wark with Teanslink 1o de n:[ufn a Flhn fi mainan CLETOeAr Transil servioe 1::!.'1_-!-_..
e the extent ceasonably prcocable

* ldenufication of requircments for maintining bicvele routes, business access and pedesorian
iccess through the work stre

= Suspssment of potenial tmtho infilimoon on eesideneal streets and idepnfication of traffe
calming nuensures

» Preparation of a pln for coordinanen of work with the Cuy. YVR and ather contractors

. waorking n the vicimty of the Projeet and adicent roures

The waific mamagement straregy and detled wattic management plans will be prepared in
accardance with the cequirements contuned under Secrivn 13,11, Schedule 2 of the Agreement.

8.1.6.2 Traffic Management Plan

For cach stage of constructon, S5C-]avalin/Serco wll prepare o deruled naffic mansgpement plan
TMP;, which wall be issued to & Tratfic Management Commuttee for review and acceptince prioe o
commencement of each construction smge. The Traffic Management Comnumee will consisr of
representanves trom mnsLlink, the Awport Authomry, the Ciry of Vaneouver, the Civ of Rachmond,
the Ministry of Transpoctation and oiher agencies. as required.

The [MP: will be consistent with a Category 3 project as set out m the Minustre of Tronspoation s
“Tealfic Xlanagement Guidelnes S Work on Roadwavs,” and it will include the feallowimg sul-
phans:

»  [raffic Conrnl Plan
Mublic Informason |Man

-

-

Incident Management Plan
*  [mplementagon Plan

SNC-Lavalin/Sereo will be responsible tie implementing the TAP, moniroring TMP performance
ind mihifimg or adipung the TAIP 1o improve performance dunng the constnucoon perted, us
redutred.

An outline of SNEC-Lavalin/Serco’s pooposed tmffic managemenr plan s desenbed below for the

.ullqmml, seenons of the cormidoe
AN A R T e P T S ]
)
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r Number 3 Road Corndor from Park Road 10 Fraser River

+ Cambie Srreet Cormidor from Fruser River o Sourh West Manne Dove

+ Camibue Seeeet from South Wesr Manne Dove 1o Broadway Avenue

v Cambee Sceeer trom Broadway Avenue to Commodore Rnad

o Downtean Vancouver from Commodare Road to Cosdova Seeer Warerfront)
» Vancouver [nrermanonal Nimpar Connector

The outline also covers Tl“.l!‘l.ll: Mg EmenT fioe

o A opical stagen consrnsctom aceoss an inersectnn (O ambie Stoeer and Kang Ldward Avenue)

¢ Construcuon vehaele routes to/tfram the casiing vard and barge loading dock

8.1.6.3 Number 3 Road Corridor from Park Road to Fraser
River

8.1.6.3.1 Existing Roadway

Number 3 Road berween Park Rizd and Brdgeport Road has owo lines in each direenon, with lefr
tuen lanes at mtersections. North of Bridgepors Road, Number 3 Boad 5 a rave-lane undreided ooad,
Berween Aekrovd Road and Sea Island Way, the lanes are separated by a partially segresared buswas
Along the centee median of the ruad

Gurmﬂh cun along both sdes of the streer. The 98 B-Line and other express buses utilize the

LR

8.1.6.3.2 Censtruction Weork Area and Sequence

Mumber 3 Road Reconstructon: Berween Park Road end Sea lsbind 'L":'q:.'_ the elevared Hui.t,{v;\l.‘n}
will be loeated on the esr sule of Number 3 Road over the existng nocchbound lines. To pravide
spice f'Jr IJ'II.' L‘Iﬂﬂ‘ﬂltd gl.udcu'm. Mumber 3 Road will be pL'l'In:lJ‘.crHj:l pecinsimicted bf_-m'un;-n
Ackeovd Hoad and Sea lsland War. The road reconstrucnon will epnl removal of the &KiSImg
busway, shiting of the nosthbound Lies 1o the spuce vacated by the busway and peovision of o lefi-
turn lane

Guideway Construction: Upan completion of the permanent road reconstruction, ennstruction of
the foundanon and subsrrucrure will start ac Saba Road and praceed nonh alony Number 3 Ruad.
while at the same ume starting ar the Peaser River and proceeding south. The liunching and erection
+f the beams wall tollow behind rhe foundaton subsmuicture consiructon.

The construcrion work area for the elevated guideway will be abour 1) metces tn width and will
extend from Pack Road to the Fraser River. The work ares will be in place for an 18-maonth pened
beraeen Saba Road and the Frazer River,

81.63.3 Traffic Caontral Blan

Number 3 Road (Park Road to Sea Island Way): The cond reconstraction works will be staped to
maintain two lines i esch direcuon on Number 3 Road, Upon complenon of the rowd
reconstruction, Number 3 Road will have a permanent tive-lane crass section from Purk Road 1
Ackeowd Road, and a permanent four-lane cross section from Ackrovel Ruad 1o Sea Iiland Way.

%)
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lhe constructon zone for the gudeway will be located abong the east side of Number 3 Road
outside of the trarfic lancs. The permanent four- and fisve-lane eross-section on Number 3 Road wall
be maintiined duning the guideway conseruction. Conceprual rraffic management plans are shown n
Drawings S6370-CONF+1DK-1471 through 1473, along with tipical cooss-sections.

A reduced speed of #0 km/'h will be posted chrough the construction work zone.

\ permanent sidewalk will be provided slong the west side of Number 3 Road and temponin
pedestoan walkways will be proy iddel along the east side of Number 3 Road dunng constmucnon

Vehile accesses 1o commercial) husiness premises on the enst side of Number 3 Road will be
temporialy closed for thoee to fuur davs when a beam 5 erected scross the access. Velncles
belonging my businesses fronung Number 3 Read will be directed to the back entrance oe parallel sade
road and/or 2 tempocary access will be provided onte Number 3 Road,

Uhe 98 B-Line bus will be couted o Garden Ciry dunny constructon

Intersectnns (Park Road to Sea [sland Way): The elesated mudewns will eruss over the eas: leg
of the intersechons along Number 3 Road from Park Road 1o Se Tsland % ar. Dunng the ercction of
averhead guideway beams, the cast key of the following intersections along Number 3 Road will be
ternporcanly glosed to oalfic

o Wesnmunster Highway

*  Acknovd Road

* Lansdowne Road
. #  Aldderbieicge Way

*  Alesandra Road

»  Leshe Rood

o Cambie Road

» Capstan Way

o Nga lsland "l.'i';l:

The west, aorth and sourh legs of the major intersecuons will remun open to taffic, but watfic
access o and from the ensr leg will he rempomaly cosed

A each crossing, the beam crecuon will close the road for three 1 four davs. Signage wall be
strtegieally placed moadvance of the cosure o divers veluele traffic o altemanye mutes, Onlr one
cast-wist read will be elosed ar one tme o munimize maific dismopuon,

Bridgepornt Road to River Drive: From Briducport Road o River Dave, emporary soad closures
will ber reequutredd ar the following read crossings for the beam erecton:

*  Brdgeport Read
+ “Sumber 3 Road
o Uharles Stree

* Nan Home Way

)
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These ounor roads wall be wmporanly closed for theee 1o four days for the beam erection. Symage
will be placed 10 divert pedestrians, bicveles and vehicks around the ad closure via achacen: loeal
roads. To minumize tratiic discupuon, only one road will be closed ar a tme.

B.i.53.4 Deiay Management

Conztruction will ﬂ!qlli.t‘! tempumn lane reducoons ;llﬂ!‘l.! *umber 3 Road and l,r,rnp-)rm -.1|1:,u~n:1.
ol cross-streets, SNC-Lavahn/Serco will | I.I'I'.l.-suig.l.tc and |J|1i_\i|_|1:1.mu miEAMIres 0 rmugn[: teabTie
delavs, inclading:

¢ Modelling of ared-wide tratffic o determine tratfic diversion. idennfy mpacts on adiscent
cornders and establish nunganon measures,
» lrepasanon and unplementauon of a public communicavons plan w intorm the travelling

public of lane reducrions/eoad closures and altermative routes. The communicitons plan will
|-u]1..d¢~ stgrge stane and CMS), newspaper nonees, adio announcements and ¢ websire.

8.1.6.4 Cambie Street Corridor from Fraser River to South
West Marine Drive

3.1.5.4.1 Existing Roadway
fumbie Sirver berween Kent Avenue and Souch West Manne Dave i 3 rve-line urdreided poad

B.1.5.4.2 Construction Work Area and Traffic Management

sonrth of Kenr Avenue, the elevated guidewar will run along the west side of Cambie Steeet for
20 metres, cross over o the east side of Cambie Streer, andt run alung the east side o South West
Mante Dave.

Constructon of the elevared pudewsy along the west ind enst sides of Cambie Streer will encroach
on the readwar. One lane i each direcaon and/or single-lane alternating tratfic opemiion will be
provided alung Camine Steeer dunng consouction on the west and easr sides.

CZonstructon of the crassover wall require temporany elosure of Cambie Street for theee 1o four days.
Signage will be strarepcally placed 1o divert tmific on the seetinn of Cumbie Steeet south of South
Wesr Macne Dave o adjacenc parallel streers, including Yukon Steeet and Ash Street. A semporary
raffic arculagon plan wall be prepared 1o ensure adequate accessibilio v focal businesses,

A1 dovewar crossings, the beam erection will remporactl close the docess for thoee w four days.
Vecess ta business prenuses will be mauntuned by way of the back cntrance and/or provision of a
FETLPOTANY UCCESSE.

% eanceprual traffic management plan for this section of the carndor is shown in Drawing 863704

CONEA I DR-1473.

8.1.6.5 Cambie Street from South West Marine Drive to
Broadway Avenue

8.1.65.1 Existing Roadway

Berween South West Alanne and King Edward Avenue, Cambie Stroct has a pavemnent wadih of

104 maeires i cach directon, with three nocthbound and three southbound lanes, The lanes are
parated by awide median thar vanes from 10,7 and 240 metees.

R O T B N N S
)

serco SNC-EWALIN 802

B-174
[REVISED FOR CONCESSION AGREEMENT)



Canada Line
T

Base Case &Rl A
¥ B — DESIGN, CONSTRUCTION AND ENVIRONMENTAL APPROVALS

P

Berween King Edward Avenue and West 12th Avenue, Cambie Streel has six lanes with no centre
medinn. The pavement width visies with 2 wadrh of 17.6 metces ar 2hh Menue amed 16.3 metres at
[4th Avenue.

Sidevealks run along both sdes of Cambie Sweer. Teolley bus senvice Route 15) runs along
Cambie Sereer

8.1.56.5.2 Construction Work Area and Sequence

The guideway will be elevited along the centre median of Cambie Sireer berween Saurh W est Marine
Drve and 64th Avenue. It wall descend into 3 munnel pormal just north of Gtk Avenue and will then
nin underground along northbound lanes of Cambie Street 10 Broadway.

South West Marine Drive to King Edward Avenue: The couthbound lanes of Cambie Street will
e peconfigured for pea-way mraffic, and the northbound bines closed to realfie and desgmarcd as a
construction zone from South West Manne Dove ra King Udward Avenue.

| he curand-cover g'l.:dq.".\'.‘l.:- caonsmruction will start st aoeth of Gl Avenue and Fn’,-crrd nocth
dong the northbound Lines of Cambie Sereer. The active work area for the cuband-cover
consteucton will have a length of approximarel 330 metres and 1« wadth of W4 merres, which will
e comtamed wichin the nocthbound lanes of Cambie Streer Concurrentdy, mnnel construction will
s proceed along the northbound lanes of Cambie Strver berween 3th and 20th Avenue.

ks the comstrachon proceeds north, (he rench will be back flled and the nerthbound lanes will be
purmalle restored but wall remain closed o aftie, excepr for lmited local waffic access and
vevstrucnon vehicle aceess

King Edward Avenue to Broadway Avenue: North of king Fadwurd Avenue, the actove work ares
will have a lengeh of approximarelr 330 mewss and a width of about O 1o 10 metses, which will
vecupy the theee northbound lanes and encroach um the southbound lanes. When the cut-and-cover
puwdeday consrrucnon is completed up to Broadwar Avenue, the narthbound lanes of Cambie Stceet
wll be peinsrated from South West Manne Dove 1o Broadway Avenue and opened 1o maffic,

bs the construcuan proceeds aorth, the teench will be backilled and the northbound lanes will be
partilly restored bur will remom clused oo mitfic, except for limited local maffic aceess and
construcaon vehicle socess

8.1.6.5.3  Traffic Control Plan

Cambie Sweer: Berween South West Manne Dove and King Edward Avenue, izatfic in borh
direcoons will use the exsting southbound laines of Camibie Street, as constructgon will occupr the
northbound  lanes. Two nomhbound and owvo southbound lanes will be acoommodated by
temporanly widening of the extsung sonnhbound lanes by 1.5 metres on the median side.

fheraeen King Edward Avenue and Broadway Avenue, iraffic will be shified to the west side of

flambie Streer, nith one lane i each direction maunruned rhrough the constructon wone.

Loncepnal matfic management plains are shown in Dravangs 8637IH-CONF-4DR- 1473 thraugh
|466, and repical cross-spenons are shown in Dicia mgs SE3TIH-CUN FAIDR- 1477 theough 1479,

\ reduced speed of W) kimrh will be posted through the construenon work zone. Leftrurn
movements from Camine Streer 0 munor eross-<treets will be temporarih prolubired o munimize

.‘lli:‘upr:u wn te peadtie dow, A well, parking on Cambie Streee will he prohibited
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As the overhead wolley bus bnes wall be temparanly removed dunng canstructon, public rransic
service using conventonal buses is proposed alung Cambie Streer, The convenaonal buses will share
the curb lanes with other selicular iratfic. Bus stops thar are adjacent o the 330-metre actve work
area will be tempomnly relocared Bus bavs will be provided w0 minimize disruption to traffic fow,
where possable.

Sedewilks wll cemuun open on both sdes of the seree ar all umes for pedestaan sccess o residences
and businesses. Bieveles will be emporanly diverted o parallel nocth-south local roads.

Major Intersections: Ar major intersectons along Cambie Streer. construenin wirks will be <taged
10 AR east-wes t Cruss-trathic movements. A “rop-down™ constuction method will be emploved
at Stanon construcnons (o shorren the duranon of teaffic dsrupron. The major intersecrions are:

v South West Manne Dinve
s $0th Advenue

¢ blsr Avenue

o Rung Edwasd Avenue

o West lfith Avenue

o West | 2th Avenue

v Booaduway Avenue

Ihe morth and south approaches wall each contain one ar two theough-lanes, a sepamte lefi-tuem lane
.m! right-rarn movement shared with the through-fane. There wll be temporasr line reductons on
the east and west approaches,

Minor Cross-Streets and Property Access: The exisung norhbound lanes of Cambic Street will be
designated a5 0 conunuous constmcton zone herween South West Sanne Dove and Broadw ay
Avenue. Within the constructinn #one, aceess 1 propertes and strevts on the east side of Cambie
Street will change as cur-andscover wnned canstructon progresses along Cambie Streer,

I'he access condinons along Cambie Streer dunng cach period of sunnel construction are shown in
Drawang 8657(4-CONF-HDR-1481. Durng the pre- and prost-comstruction penod, limared local
sccess will be permuteed as desenbed in Drawing 865704 10041 DK- 1481 and summarized as follows:

+  Local traffic access o curbede parking, drveways and side streets peninted on the east sile

of Cambie Steeet in the northbound directon only

»  [Fasr-west cross-matiic movements permutted across the construction sone

* Sudewalks muntuned on borh sides for pedestrian access w properties

*  Emergency vehiele a0cess muntaned wr pooperies on east side of sureer
Dunng the consiruction penod, minor cross-screers and dovewsy aceesses on the east side of
Cambie Steeet wall be £ eglal -I‘-Iﬁi_'. closed to vehicle traffic unul the actve work Ared moves past the

censs-sereer. Signage will be posiuoned o divest pedesian, hicyele and vehucle cross-zaffic w the
nenagest open cross-steeet bevond the aenve wark aren.

8.1.6.5.4 Deiay Management

Duning construcuon, the number of lanes along Cambie Steeer wall be reduced feom s mo foue kines
tween Odrh Avenue and King Fdward Avenue, and from six ro two lanes berveen King Fdward

R R S RS ST
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Avenue and Broadway Avenue, which will cause delays 1o wraffic duning paak and off-pak hours.
SNC-Lavaling serco will myestgate and implement several measures to mingare mraffic delavs:

o Modelling of areawide malfic to deternnine 1maffic diversinn, wlennify wmpacts 10 adjacens
conndoes and escablish miuganon measures

* Preparation and implementaton of a public communications plan 1o mform the tavelling
public of lite reducnaons ‘rond closures and rouse alternanves. The communications plan wall
wiclude signage [staie and CME), newspaper notices, mcio announcements and a4 website,

¢ [mplemenonon of a ane-war detour route between Wesr 1% Avenue and Wt Ind Avenue.
Morthbound tratfic will be routed o West 12th Aeemue, Yokon Seeeer, West Ind \venue
the Cambie Street on-ramp. Yukon Street will be temporinly designated 35 n ooe-way soreet m
the northbound direcwon and o temporany taffic signal will be msrilled 25 the Yukon
Street/West 2nd Avenue intersecnion to facilitate by-pass traffie movements Soythbound
traffic wall ke routed 1o the Cambie Street off-camp, West 2nd Avence, \sh Sioeet and
Wesr 12th Avenue. \sh Strevet will be tempomnly designated 23 2 one-way streer in the

suuthbound directon.
8.1.6.6 Cambie Street from Broadway Avenue to Commodore
Road
B.1.6.6.1 Existing Roadway

Berween Braudway Avenue and the approach w the bodge, Cambie Streee his six lines and a narrow
entre median. Sulewalks are along both sides of the streer.

B.1.5.6.2 Construction Work Area and Sequence

The work area for the cut-and-cover construetion will have a width of ipproximatele 10 metres,
which wall oceupy the three northbound lanes and encroach on the southbound lanes, Guideway
construcnon will commence at Broadway Avenue and proceed nomh o Commodore Road. The
acove construction work irea wall have a length of approximately 330 meres. North of Commuodoce
Roud, the gudeway will be constructed using a ninnel boring machine.

s the construcnon proceeds north, the wench will be buckfilled and the nocthbound lancs will be
partially restored but will remain cloged w tmific, excopr for limited Incal waffic access and
constructon vehicle acoess.

8.1.5.6.3 Traffic Control Plan

Cambie Streee: W ith consrnucnnm along the east side of Cambie Streer, mattic will be shifted tn the
west side of the road, with vne lane 0 cach direction maintained throwgh the consmuctdon area.
Beoween West Tth Avenue and West dth Avenue, where the gurdeway crosses 1o the west side of
Cambae Street. construcoon will be seged 1o maintin one lane in each directon at all tmes on
Cambie Sweet. When cur-and-cover ¢onstructdon moves off of Cambie Street on the west sde,
Lambne Street berween Broadway Avenue and West 6th \venue will be fully reinsrated and opened
o all teafiie.

Dunng construcnion of the puidewar from West fith Avenue 0 West 2nd Avenue, the rwo Cambie

Seeet atf-ramps w0 West 2nd Avenue westhound and eaztbound will be temporanly closed dunng

‘unsm.lcnix.m. Cl’.-r'-'l-..':pl'l.l.l! tratiic management plans are shown in [}nwm-{ 8037 UCONFALDER-
476

=
s
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A reduced speed of #0 kmidh will be posted through the construcion work zome. Left-urn
movements from Cambie Strect W mmnor cross-streets will be temporanly prohibuted o ouninuze
chsrupnion 1o waffic Aow

As the overhead wulley bus lines wall be wmporanly removed during consmucton. public transu
service using conventonil buses s proposed along Cambie Streer. The eonvennonal buses will share
the curb lines with orher vehicular maffic. Bus stops that are adjacent 1o the 351k mctre active work
area will be remponsily relocared. Bus bays will be provided to minimize disruption 10 traffic flow.
where poeaible

Sulewalks will be mantuned on borh sides of the street fre pedestrian access 1 businesses. Bioveles
will be diverted o paralle! nocth-sourh kacal roads,

Major [ntersections: At the major mrersecnions of Broadway Avenve and West 2nd \venue,
comatruction works will be staged 1o maman cross-umflic mosements. A “rop-diown™ construchon
mathaod will be emploved o <horten the duracan of consiruction,

At the Cambie Steeet/ Broadway Avenue miersecnon, a thoowsh-lane shared with the aghr-tuem
muoverment will be provided un the aorth and south approaches. There will be lane reductons on the
ea21 and wesr appeoaches.

Minor Cross-Streets: Minor dross-sreers on the cast side of the construcuon zone will be

temporanl cosed ro vehicle raffic dunng construction. Signage will e erecred o divert pedestman,

mevele and vehicle cross-raffic to the neasest open cmss-streer bevond the acive work ares.

Drwing BE5TH-CONE-HDK- 1431 shows the access condinons for the section of Cambie Street
.wﬁh of Broadway Aveoue

Accesses: The existing businesses along the east side of Camibie Steeer have their dnveway accesses
onto the east-west cross-strects. Mecess to the cross-sireets will be by way of Yukon Steeer durdng
cunstruction

8.1.5.6.4 Delay Management

Dunng constructen, the sumber of hnes along Cambie Sieeer will be reduced foom six to two
berween West 12th Avenue and West “th Avenue, which 15 expecred 1w cause delays 1o taffic dunng
peak and off-peak hours, SNC-Lavaling/Serco will develop and immplement a public enmmunicauons
plan to inform the waveling pubbe of line reducoons, road closures and alternauve moutes, The
commumcations plan will mclude signage (smne and CMS), acwspaper notices, radio announcements
and a websire.

In alditon, a pornon of the tnffic will be roured around this <ecdon of Cambie Steeet along 3 one-
way detour moute,

8.1.6.7 Downtown Vancouver from Commodecre Road to
Cordova Street

The section of pudeway north of West Georgia Sireer will be cut-and cover construction, as wall the

stitons ar Davie Soeer. Robson Sweeet and Cardova Street, The open excavation for the ocur-and

cover tunnellmg wall require eoad dosures and lane resmcnons.

he puidenay berween Commodore Road and West Georga Street will be construcred using mnnel-
boring machines, which will couse muumal disruption to raffie.

. L=
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81671 Cut-and-Cover Constrisction

Granville Street: Granville Sweer will be closed o waffic from Wist Georgaa Swreet 1o Cordova
Streetr and designared as a constuction zone. The construcnion work area will be approximarely
I8 metees i wichh, will sccupy the exisnng two tmaific lanes.

Intersections along Granville Streer: Where the cut snd-cover guidewnr and/or stagons cross
wnider an Wtersectdon, the consruction wall be staged o maintan through-reaffic movements on the
cross-strects. The interseetions where eut-and-cover construcuon 15 planned are:

s Greanville Swreer and Robson Soreet

o Granville Steeer ancd Dunsmuie Street
o Lirarnalle Steeer and Pender Stoeer

o Girarille Sereer and Hasungs Street
+  Oeamville Sireer and Cordovn Smreer

e the mrerseconns, the guidewny will be constructed in 7 0-mecre segments. using a “rop-down”
cursinactnon methaod, with a work 2one thag wall OCCUPY Two trastic lanes on the cniss-street. When
the top <dab orf the 7 (-metre segment s completed. the work zone will be backalled, and the road
will be restored and opened o crossstreet traffie. Construcmon waill then procecd on the next
Tmetre segment of guideway,

Davie Streets The cut-and-cover consrrucion of Davie Steeet station will be stagedd W mainrain

1ALOG Coms e i,

.llrl negh-teafiic mowements at Pacific Boulevared Davie Sereet will be temporaniv closed dunng the

. e

8.1.6.7.2 Traffic Control Plan

Granville Street: The construenon alung Granville Streez wall require tempuomne closuee of the stree;
ferim West Genrgta Steeer 1o Cordova Street. Buses and wxis on Granville Street will be rerouted ta
Sevmour Street and Howe Steeet. Acoess 10 existing parking senuctures ar the Geanville Street and
Coardeva Soreet tersecoon will e mananed

sidewnlks and pc-;]!.'aill:i.m dcoess to busmesses along bodh sudes of Crrmnville Steeer will be maznrained
duning eonstrucnon by cannlevenng the walkway, where necessary,

Intersections along Granville Street Dunng construcnon across an intersecnion, one lane in cach
dircetion will be mantained an the cross-street with prohibiton of left- and pght-ruen movements,
vr Dunsmie Seeeer. which i3 4 one-apwy moad, too westhound lanes sall be mantmned wirh lefi- 1od
aght-rur movement prolibited A reduced speed of 40 km/h wall be posied thoough the
conslricon waork zone.

Memg Granville Steeet, onle one constucton work area At an intersecuon wall be ongoing at a nme
(o s traffic disruption from muluple wedk areas,

Davie Street: Construcnon of the Davie Steeer station will terporanly close Davie Steeer ar Pacific
Boulevard, Teaffic will be reraured o adjacent pambliel sireets with straregie placement of siznage w
divert tmific awwy from the work area. The Roure | bus service along Davie Swueer will be
tempoeartly divested
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8.1.6.8 Cambie Street and King Edward Avenue Intersection

Where the cur-and-cover guideway and/or stadon eross 4 major intersection constructon will be
staged 1o provide a left-rum lane and ar least one through-lane on all intersection approaches. s an
example, the constructiun stigng and tratfic management at the Cambic Streer and Ring Fdwand
Mvenue intersection 15 dedenbed below:

8.1,6.3.1 Existing Intersection
[he Cambie Street and Kl.n_a Falward Avenue mwersecoon has rhree rhrnu,gh_.hnﬁ e the

nortbbound and southbound approaches with lefr-rarn lanes. It has rwo throygh-lanes on the
casrbound and westbound approaches with left-mum lanes.

There are bus suops at the mrersecuon for the Cambie Street Route 13; and King Edward Avenue
Reate 25) bus moutes, Medestman ceosswalks are an all approaches.

3.1682 Construction Staging and Detours
The cur-and-cover gusdeway and stanon will be construcred in four stages, a3 follows:

Stage | = South Half of Station: The construcnon work area for the south half of the station and
venmlanon toom will cecupy the northbound lanes and ewsthbound fanes. The interseenean will be
remporantly shifted 0 the northwest cncroaching on the exisung commercnl building at the
northwest comer, which wall be demplished for the stadon. The intemseeunn canfigunton wall
mamran one theough-lane and a lefi-mum lane oo each appooach, as shown in Drawing 863704
SONF-HDR- 1470,

Stage 2 = Nonh Half of Stadon: The consteucnan work arca for the north half of (he siaton will
APy the northbound and weabound lanes. The mressecnon will be |¢:n1p.um|1|:: shified o the
suuthwest The ttersecton contiguraton will nsuntun one through-lane and o left-wm lane on each
approach,

Stage 3 - Cut-and-Cover Guideway Construction: The guidewar will be constructed dlong
Camine Street in a northedy direcuon. The gudeway construcnon wall stop ar the south end of the
uderzround stanon and then cononue at the north end of the smcon.

The eonstrucnen work ares and proposed intersecnon configuraton during consteuenon are shawn
i Drawime 8657T0H-CONFHDK-14850. The exisung thoough and nurming bines on che castbound
aned wiestbound approaches wall be mamraned. The northbound and seuthbound approaches will be
bmared o one through-lane in each dirccnon. waith left-muen lanes. Once the gudeway consuuction i
completed wp o Broadway Avenue. Cambie Streer will be remsmed m irs onginal ax-lane eross-
section and opened w rathe

Stage 4 ~ Station Concourse: [he constructuon work aréa for the sanon concourse will encevach
on the southbiund lanes. The southbound lanes will be tempomnly shified o the enst. The
meniecuon contguoannn will manmn rwo through-lanes and a left-tum lane on the northbound
and southbound approaches. The existng lanes on the eastbound and westhound approdches wall be
mainained

8.1.5,8.3 Buses anc Pedastrigns
A seduced speed of 40 km/h wall be posted through the construcnon work zone. Where existing bus
.mp; will disrupr traffic fhow rthrough the mersecnon, they will be empomnlr relocared upstream or
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downstream of the intersecuon, Tempomn intemsecoon configuranons will maarmn pedesman
crosswalks on ar least three intersecnon legs,

8.1.6.9 Vancouver International Airport Connector

Lhe constructon of the elevated guidewar wall staer ar Badpeport Stanon and proceed 1n 2 westerly
direction to the Domeste Terminal of the Vancouver Intemanonal Murpon. Easc of the rermnal
butddings, the majonn of the eonstrucoon work will be locared ourside of the moad nghr-of-ways,
except where the cevared gudeway consses over a moad, which wall require fempariny road closure.

A three- to four-day road closure wall be required ar each pad crossing, Table 8.1 below idennfies
the rond crossings, road closures and the methods wsed o wocommodae eralftie, Oaly one road
closure will be implemented at a ume. Sgmage will be stmiegcally placed o diverr traffic o alrernae
rodiies arplnd the constructon area,

Table 8.1: Roud Crossing, Ruad Closuces and Methods to Accommadate Traffic

ROAD CROSSING ROAD CLOSURE TRAFFIC MANAGE &EENIT—I
Ciruer Road i Temparary closure Divert reathic o Templeton |

Grang MMeConmachie Wav (south | Mo closure
spproach o Arthur  [aung |

Bodee)

Streer i
|
{

empleon Srreet Tempormry closure Temporary devour
Morth Service Romd — crossing | Toemporaey closure Diverr maffic 0 Connector
it east end Raad Mo 1
| Conneetar Road MNa. | ! Temporary closure Divent maffic o Coanector
Road Moo 2
Mearth Service Road — crossing | Temporary elosure Divert traffie to alermate routes
west of Connectar Road Nao. | wia Grant MeConachie War and
Connector Roads:
Nurth Service Rood — wear w0 | Temporary dosure Prowide remiporary detour

terminnl butlding

Connectoe Read Mo, 2 Temporars elvsure | Divert meaffie 0 Connector
| Road No. L
MeDonald Read Temporary closure | Divert traffic to adiacent orad

Foe the existing land uses on the noah side of the gmdewas alignment, ar least one access o each
land use will be mantuned at all nmes. Where required. 4 detour and./or tempuorary access wall be
provided when the pudoway eonstructon blocks an existng secess.

For construction of che guideway adjacent to the temmunal buldings, derded mffic management
plans wall be developed to mucromanage the movemenr of pedestnans and vehicles around 1he
construction wark aone i a safe and efficient manner. The trotfic managemene plans vwall ensure
pedestnan and vehigle access 1o armval and depamice levels, and padking. ar all mimes.

.
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8.1,6.10 Construction Vehicle Routes

Excavation Haul Route: The matenal excavated from the cutand-cover construcnon along
Cambie Steeer wall be hauled ro barpes on the North Arm of the Fraser River ar the foot of Fraser
Steeet. There will be UMY 10 150 hau! vehicle mps per day 1o and from the baspe loading dack.

e may bl roure, wirh 2 posatble alternate via Yukon Street and South West Manne Dave, =
shown in Diravang B63TIM-CONEF-HDE-14581, The loaded haul emacks will el south along the
west side of Cambie Sweet and cast along Kenr Avenue and wavel east 1o the baspe loading dock.
The reruen roue 15 a revessal of the haul eoute. The empty haul crucks will travel nortdh on rhe east
side of Cambie Steeer.

Precast Segment Transport: The precast gudeway segments for the cut-and-cover construcnon
ong Cambie Streer wall be transported by low-bed wuck teom the castng vard on the south side of
beenit Avenue at Fraser Street, There will be six o eight wansport truck mps per day o and from the
wirk dren

The man tensport moute, with o possible altemnate via Yukon Soeer and South West Manne Dnove, 15
shawn i Dravang 3657H-CONE-4DK- 148 1. The loaded mucks will mavel by way of Kear Avenue
and rhe ensr ade of ©Cambie Street,

8.2 SCHEDULE

8.2.1 Overview
e schedule of acovines tor the Canada Line project 1s presented in Schedule 2 of the Concpssion
Jgreement

8.2.2  Critical Path
e most crocal path on the peojeet i summanzed as folloas:

Commercial and Financial Closure

+
TBM Delivery
+
Tunnel Boring and TBM Removal
&
Completion of Rail, Systems, eic.
&

Completion of System Commissioning and Trial Running

The wther major “near-cntieal” paths svolve a number of key issues, including the following
¢ Farly dessm and receipt of permits for the Fraser River Crossing, t order i perform in-river
works m the fally winrer of 20050
v Facly possession of the Kent Strect precast vand
v Preducion and placement of the Cambie Smeet preeast

+  Vehiele destgn, delivery, aszemble and testing

. R RS U SN IR T SR
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While wther majue operanens (such as some seenons of the clevaced puidewny) are nor critieal, they
sull aeed w be managed pracuvely w o aveid becominge catcal. Mease see subsecton 3.3 Float. in
this volume, for further discusswon,

8.2.32 Commercial and Financial Closure Issues

Commuerenl Closire iz scheduled for Maech 29, 2003, w allow tor the necessany precading legal and
trnanaal actvies. Finanenl Closure s scheduled for Julv 29, 2005, which 15 the business day
preceding August 1, 2003 (a pubbic holiday). The Finaneial Closure date 15 determined primariby by
receipt of the Environmental Assessment Cernficare [FNC), bur iv 15 alsn assumed thar majne aceess
agreements with the anes will be requized,

several other acnvines will need m occur prior te cither Commereial e Finanetal Closure in oeder 1o
actueve the overall schedule and o mungate nsk. The mapor items are summicized belows

¢+ Mobilize proece management and techrueal departments

+  Alohilize all major internal contracts and it ventures

e Complewe 2 significant amount of peeliminaey enginecnng

¢ Obtan strategic permits

» Db sirateme properdes and sccess agrociments

* [Perform extensive wathc modelling and planning

»  Conduct extensive public consulanon
. »  Aake sigruficant progress on stagon and guidewar design
*  Destgm sirarege unlity relocoons and procure related long-lead wems

+ Order and commence fbncaton of staregic constructon equipmens TBM, launching
trusses, precast vard bulldings and forms;

+  [eocurement of casting machines for preeasy vard

¢ Procurement of lwnchers for elevared guideway and cur-and-cover gudeway
o Al permarnng requiced poo: o achual construcnon

*  Procuirement of shoclg svstem

Note that while no permanent construction wodk i currently planned w ke place unul after
Financial Closure, theee mav be cortain strategic ualine relocanons and localized site preparidan
acuvines thar can be wdentbfied atter the Preferred Proponent s announced. No onsie work will,
Twever. be undemtakion before the eeceipe of the EAC

8.2.4  Discussion of Project Schedule by WBS Area
The Project Schedule covers all phases of the protecy, from design dhrough to construenon. [t has
been produced as 2 CPAL schedule m Pnmavera PAEC, meaning char all acovites have been linked
using appreoprte nerwork relioonships,

The schedule Work Breskdown Stnucture WHBS! 15 used e creare '!'l.l-,n:hngt and ta|_4|1hu:4_[jjl.gs. i the

Priect Schedule. The WBS has been developed 1n such 2w thar i inoigrely reflecs the way the
P y el

prajeer wall be managed and constructed. For ease of reference, the fullowing commenrane has been

.f-r.mcturud apound the WBS

®)
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i

General

The major milestones detined in Secdon 3.4 of the BAFO [nvitation are included and Gl an
approprate dares. Addinonal milestone: have been added to indicare sdditonal ke dares
cesulting from the schedule.

Fimancial and legal acovities show e wark invalved n achieving Commercial Closure, afier
which the only acoviey required to achieve Financal Closweree is the recepe of the EAC,

A sgmificanr project management and rechiacal s will mmp up as soon 4 Preferred
Proponent i3 announced. The consulianon team wall abso mobiize immediatel,

Prebminary engineering mciudes the final defimgon of the alignment. the developrmenr and
pproval of a design manval and the producton of defininve deseaptive drawings for the
STATIONS.

Uhere wall be a project-wide program for the consolidated procurement of sondard smaon
components, which will be provided o mdividual siaton conmactors

Theoughour the schedule, all design activides are [Dllowed by o “review and  design
completion” actviry, allowing for review by RANVCO, followed by complenon of the design,
[hese activioes ace Unked w corresponding procurement and/ o consiruction aclivities,

Major Permits

[

Majur permuts have been grouped by the authonn having junisdicuon. Durapons have been
esrablished through minal duseussions with these aurhonnes, mking into account the
preliminary work already eneried ourbe RAVCO.

'he most entical items are the EAC and permirs related to the Fraser River North Arm Beadge
It ws Lkely that permits wall be required o upgrade the extung barge facilie ar the YVR
Precast Yard

Access Righis

These have been prouped br canon (Richmond, Vancouver and YVR).

We have assumed thar the Cinc and YVR access agreements must be i place pror o Finaneil
Closure. They are also reguired for starting any unhine relocatons,

Pevate properties bave been grouped inro areas thar reflect the alumment and the construenon
program. A each agea, 3 pical sequence of sweps bas been used from “Finalize Acquisigon
Reyuicements™ through 1w “Vacate Propern” These have been ned w0 subsequent unhy
relocaton and construction acovines,

Mose of the properties are shown as bemg vacared as earlv 1= possible m munpare sk,
although 2ome vacating of the premises has been posiponed where possible.

Traffic, Roadwork and Utility Relocations

[raific plainning will commence very eadly, wath deaded modelling and steatepy development.
Alapor maffic paverti changes have been idennfied in the schedule ar the reiponal level, nath
most needing o be mmplémented by kare 2003 This secuon of the schedule must be read in
conjunction with subsecton 8, LA

)
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Ltiliny relocanons and *pre-construction™ roadwork has been shown for each major section of
the abignment and at underground suoons. Although our approach is generally 1o perform this
npe of work as s0on as pessible, we have postponed some less-urgent activities 1o spread out
the workload

Precasting

i

The Kene Srreet precasting ficthiny wall remuin unul fall 2008 (see Dimwing 863704-CONF-
F2DR-H06E20, [e wall then be decommissioned peompry and handed back 10 RAVCO

The precas p:‘r-dui:ll-m tor the bored mnnels s also shown in rhis éeetion.

Shop deawings for all precast topes needs 1o be well advanced by January 2006, which means a
agmbcant amount of detuled puidewar design must be complered seveml months poor.

Elcvated Guideway Substructure

The substructure will proceed on 1 number of independent fronts,

Elevated Guideway Superstructure

Ihe elevared seeueture will invobee the wse of pan lasaching svstems 1.G1 and LG2), Special
spians will be erected by crane.

he current plan s thar LG will sun northward from the Fraser River Crossng to the G-hih
Avenue Portal. It will then be relocated to Rachmond Cenrre. where it will run northasrd o
Capstan, LG2 will cun southward from the Frasee River Crossing to Capstan. Tt will then
move across the Middle Arm Crossing and complete the guidenar to YVR 4.

River Crossings

In-over work for the Fraser River Crossing will be performed prior 10 the 2006 fishery
closure, allowing the brdee o be completed by mud-2007. 15 thi opporuniy = lost, the
brdge will be delaved 1 whole vear and will become near-cacal. A significant effert will be
reguired 1o ensure that peomits and sufficent design are in place by fall 2003,

The Middle Arm Crossing i Jess cripeal, but will soll be conswucied by mid 2007, even with
in-river work oceurning in Bl 2006,

Elevated Statons

In most cases the staon srruenurés will be constructed after the puidewar precast insrallagion,
\ notable excepron 5 YVR &4 where the stagon subsmucure should staer earlier 1o avoid

unnecessany delavs
Uhe smoon siruensres will be erpically coastructed after the gudewsin has been erected.

At VR where the gudeway erecoon occurs Inter thun in Bichmond, the stanon subsmucnures
will sgart in advance of the puideway.

[he stoons are alo ved o the pulling of power and systems cabling along the guidewas,
which wpically termunates at each smbon.

RS
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Cambie Cut and Cover = Precast Guideway

The construcnon operauon will ecommence at the 6d4th Avenue Pormal 1n eardv 2006, unul ir

reaches 1 2ch Avenue in fall 2007,

Timely completion s essenual o allow decommussioning of the Kenr Sereet precast vard and
alse o allow the eeuem of regulae ralfie parterns on Cambie Sereet,

Cambie Cut and Cover — Cast-in-Place Guideway

Construcon of the 63rd to G4th Avenue Poral will commence 1 sprng 2006, afrer the st
of the precast guideway installanon, This operanon will then move w 12th Avenue, where it
will proceed on a single front in a norherly dicecnon wwards Broadway, and ulamarely o 2nd
Avenue, br late K7,

Phe Laerle Mounpun bypass. scrucrure will be consteucted nonbward oo 2 single foont, from
eacle 20006 wnl mid-2007,

In a separate operation. the TBA enery pit north of 2nd Avenue wall have o be excavated and
shored i lee 2003, ready o aceepr the TBM in spong 206 The peomanent guidewa
scructure in the pit will be constructed immediatelr after the removal of all TEAM componenis
and infrastructure w1 mud- 2008,

Cambie Cut and Cover — Stations

The stanons are also ned w the pulling of power and systems cabling alomg the muidewar,
whuch typically recranates ar each staton,

Bored Tunnels

This is the pamary cancal path for the penject.

The TBM must be cedered in March 2003, wath delivery o site i Mazch 2006,
The first unnel pass s scheduled for completon i My 2007,

Ihe second mwnoe pass 15 scheduled for complenon i Mav 2006

Davie and Robaon siagon boxes must be tully excavated varh base slabs for the ficst pass of
the machine. Far the second pass, construcmon at esch stwmon will be siguticantly advanced.
although platform slabs and finhes will not have been wsialled, and an opening wall snll be
let in the rool to access the TBM as 1 passes through,

Downtown Cut and Cover

L1 is covizaged that thes work will be coprracred as 3 separate conteact, althaugh  may be
combnmed with Waterfron: Scaton

The TBM exat pit =1l have to be ready o accept the TBA w spong 2007, The peamancnr
gurdewny structure i the pit will be construcred iwmmoedsely after the removal of all TBA
cognponents and infrstrucniee in mud- 20008,

The balance of the wirk will proceed from just south of Dunsmur Street o the south face of
rhe Warerfeont Smitvon strucrure, with complevon shied for fall 2007

)
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Downtown Stations

o Waterfront staton s the largest and most comples of the three downtown satons, and
although 15 independent of the TBAL it wall sull be necessary w award a comtract for the wok
n bate WG,

Trackwork

¢ The mackwork has been scheduled o procced pudalle ourwards from the OME on chree
frones Vancouver, Richmond and YVRE Acuvities have been hroken down inta secnan: of
alignmient separated by smpons

»  Trackwork is on the cancal path from 2od Avenue 1o Waterfront.

Power and Systems

»  Poer and spstems work has tleo been scheduled to proceed eadially vurtwands from the OMCC
on three fromts Vancewver, Richmond and YVR) Acmades have been beoken down inee
seulnns of ahgnimen:t separited by stagons.

»  Powerand spstems installanon is nn the catical path from 2nd Avenoe m Waterfront.
Vehicle Procurement
* Mo order foe che vehacle needs o be placed soon after Fuiancial Closure.,

o [he first veheeles are scheduled to amve i eacly 2008, seady for the commencemuent of tesong
ar the OMC The balance of the vehicles wall continue o armve progressivel unnl earhe 20049,

OMC and Svstem Commissioning

e [he OMC faliny buldings and spproximarely halt of the el loop will be constructed from
micd to lare 2006wl late 2007, Remaining tackwork and sistems work wall then be tnsealled,
with the CMC ready for velucle resong in spring 208,

s Dvnamic and integrated svsrem resong on each stvon will run rdially ouewards feom the
O from mid 2008 uoul nud-2009. 4 10-week commssioning penod for the whiole svstem
will il

Complerion
o Basic pre-operanonal acuvibes have been included.

»  [hes secoon also inclades a final | 2-week penedd foe test g, pre-teal and roal connang
leaching up 1o system accepmnce.

8.3 FLOAT

Our schedule reflects our assessment of major conswrucdon actviey production mres. The

productin rares are based on the experience of our tam and ow partapaing subcontmctors:

Walter Consmecuon, Chant Constructon aml Rizeani de Eccher. Our team and paroeipating

subconimetiors have sigmlicim experience with vere amular construcdon means and methods m

thuse wv have proposed for this prajece. Peoduction mres are based on the application of levelled
.r:snum:a. with unrestricted decess 1o schedule foar

)
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Aetual progress in all areas of the projecr will be momitored against the Project Schedule on a weekly
basis and mmmediate remedial seaom will be migated if acoul progress threatens the overall schedule.
Ihe remedial acuon may mvolve expedinng desion, adding addidonal cquipment and labour, or even
.1délnl.: addinonal heading: on site,

ln the Pruject Schedule. float has already been used selecovely to spread our work o avoid chvious
peaks 0 resource demands wnil associted cost amplicasons as well as gost escalivons. Fren s,
many actvities 1 the schedule <nll show :Igﬂit‘mnl Hoat, which must be F[{‘j_-eﬂ'n‘d as a future
resource-levelling ool 1 activiues with floar are indisenminately delaved wo eacly n the project, a
deamanie downstream FK‘::LL I constmacnon resources enn otten result ln the e wected eonstruction
climare 1 the Lower Mainland becween 2003 and 2009, this must be avorded unless the reason for
postponing such acnvioes s compelling. Another reason to minimize eardy consamption of float is
prezerve the apporuniny foe achieving cucly service commencement

To manage this kev issue, we intend o perform a thocough resource loading of the Projeet Schedule
poor o Commecaal Close, which will pravide 4 basiz for forccasting, avoiding and managing
resouree peiks through the life of the project,
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5.0 ENVIRONMENTAL REQUIREMENTS

9.1 UNDERSTANDING AND APPROACH

9.1.1 Understanding of the RAVCO/Concessionaire

Responsibilities and Reporting Relationships

The Environmental Requirements for construction of the Canada Line that will be met by
SNC.Lavalin/Serco ace et out i the tallowng documients:

.

secoon 6 of the RFD, Secton 2.9 of Appendix 3 10 the RFP and Secdons 11 and 12 of
Schedule 2 0 Appendix 3 of the RFP

Seciiom 3 of the BAFCH Invianon and Seeton 310 of Anachment 2 thereta

The Design and Construenion Requirements document, which 15 Schedule 2 of Appendis 5 of
the BAFO  lmviamon  Dmit Concession Agreement  boeoween RAVCOD and
SNC-Lavalin/Sereo), particulasly Secnon 11 Emvironmental Requirements, and Secdon 12
Archacological Beguirements

The BAVEC repurt entitled “El - 30 Eavironmental Requiremenrs” which s referenced in
Section 11.3b) of Schedile 2 o the Drafr Concessian Agreement

.Sf'w-[l.-l.qm.ﬂirl {ferco farther understands from the RFP and BAFO documents noted above, and
from discussions berween SNC-Lavaln/Serco and RAVCO afficials dueing the BAFO siuge, that the
relaove respensibihnes for enviconmental maters are as Follows;

A. RAVCO

1.

=

RAVED will be cesponsible for the preparation and submusson of the Environmenral
Assessment Cernfcate Applicanen  EACAL o be prepared a5 direered by the order tssued
tu RANVCO by the Baosh Columbia Eavironmenral Assessment Office (EAO on
Scprember 11, 2003, and in accurdance wath the detded EAUN erms of Reference -
Richmond-Anpor-Vaneouver Rapid Trnsn Projecr (RAVP, 1ssued bv the EAO on
November 19, 205, The EACA wall also meet the requirements foe @ screenng-level soudy
for the RAVTE under the Cansdin Enviconmenial Assessment Act (CEA AL

RANTLY wall be responsible for acguinng the Eovironmental Mssessment Cernficace FEAC
tor the RAVP 1o be issued under the Boosh Columbsa Enviennmental \ssessment Act
MBCLEAN] and the approval of the feders] Mimsrer of Enviconment under CEAN, The EAC
anad the fedeml CEAN approval the EN Approvals) will be ssued o0 RAVCD onee the
FACA has been reviewed and accepred RAVOO s sull mrgeang the summer of 2005 for
the A Approvals t be acguared.

RANVCO waill be responabile for the apprewals eequired from the Nonh Feser Por
Authonw (NFPAL for the brdge ernssings of the North Arm and Muddle Acm of the Fraser
Rivee, as part of 1ts responsibilities 14 set out in the RFP and BAFO Invitation 1 acquire the
necessany binds (ncluding warer lots where necessary) fior the constructon and operancn of
the Canada line.

)
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+. RAVCO uall be responsible tor acquinng the Fraser River Esmary Management Pragram
FREMP] approval, as stated in Secoon 6.2.4 of the RFP.

s

RWCO wall be responsible for undertaking  addivonal  preliminan  archacological
assessments for am proposed RAVP works in the viciniy of False Creck and for the North
\rm of the Fraser River Brdge Crassing, as parr of the environmental assessment studies
reguired for the A

i, RAVCO wall be responsble for underiking Suge 1| and Swmge 2 preliminan site
mivestyranons i accordance wath the Baosh Columbia Coraminated Sires Regulanions for
ome of the high-nsk bnds 1o be acquired for the proposed alenment of the Canada Line, in
order o determine 1f there are any Undisclosed Favironmental Liabilings on those lunds thar
will have ro be managed by the Conecessionuire in accordance with the rerms of the
Concession \greement.

B. SNC-LavalingSerco

SNC-Lavalin/Seroo 15 cesponsible for acquinng all permic as deoned i the Concession
\greemens, except for those 2e1 out under A above,

[

SNC-Lavalin/Serco will be responsible for the performance af the Work on the Canada
Linte in complianee with all Environmenml Laws and i aceordarice with the Envimnmental
Management Plan, the Perms and E A _'\PF;.';\ al a2 defined i the Convessian _\g-[m”r_

Assessment Process

. 9.1.2 Understanding of the BCEAA/CEAA Environmental

SNC-lavalin/Sercn has a good undestanding of the sequirements of the BOEAAACLEAN process
for the Canada Line. We have reviewed Secoons 10 and 11 and the EACA ‘L'esms of Reference for
the BAVE. We have met with RAVCO officuls during the BAFO Sope and discussed the content of
the EAUA in general rerms. SNC-Lavalin/Secco understands that we mavy be called upon Iy
RAVCO, once we ace chosen as the Preferred Proponent, to assist 10 some techiueal areas with the
complegon of the EACA.

SNC-Lavalin/ Serco also understands that, once che EACA i filed and bevomoes a pubhe document,
RAVEO wall reguire SNC-Lavalin/$erco’s assistance and support in underabung  third parn
consuliations. durng the EACA review peniod. Details of SNC-Laivalin/Serco’s plans for supporting
RAVCO dunng che EACA review are ser out in Valome [ of this Base Case submission

SNC-Lavaling/ Serco also understands thar u wall be required to implement a number of conditions in
the EACA once it s acquiced by RAVCO. SNC-Lavaling/Serco. through SNC-Lavahn's work an
other major projects currendy undercay in Baush Columbm, such as the Sea-to-Shy Highway
[mprosement Project and the Brlhanr Expanston Power Project, 12 very famdiae with the opical
comeitivns of FACs and the steps needed  be mken ro implement thase conditons on behalf of
the Chwner

9,1.3 Commitment and Approach of the Environmental

SNCoLavalin Serco will meer the roquirements in the BAFO Tavitation for the preparton and
implementation of the Environmental Management Plan "EMP).
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The recquirements tor the EMP that ace set out in Schedule 2 of the Concession Agreement and the
RAVCO report entited “E1-30 Environmental Requisement=™ will be addressed m the EMT for
Construcuon [EMPCL A deratled deaft outhne of the major sections of the ENDC is prowided in
Secuon 9.2, The requirements set out m Secnon 11 of Schedule 2 and the celated RAVCO document
“E1-30 Enveonmental Requirements,” where applicable. wall also be incorporated iaro the
Emviconmenml Management Plan for Uperatons (EMPCY. T his is oudined in Secrion 9.5,

9.2 ENVIRONMENTAL MANAGEMENT PLAN FOR
CONSTRUCTION

9,2.1 Introduction

This secmon pmt'ldcs an everviow of the Enviroamental :'«[_tn:tgem:nr PMlan tue Copstructen meirers
EMPC; thae 58N C-Lavaling Serco will implement Fear the Canada Line prvjecr

SNC-Lavalin/Seeco will implement an EMPC for the Canada Line, The objectives of the EMPC will
be to

» Set o the plan for the protection of valued ecosverem components and soci-economic
feamres during the construction of the new Canada Line

* Olutling the constniction acuvites, contractor obligations and muugaton steategies required o

. complele the construcnion
o Clutline the reguliton requirements, permuts, authonzanons and épviroamental smndards thar

. + ek installanon
‘--"t.

will be followed dunng construcnon
¢ [Dhefine the role of the Envrronmental Momror (EAD m the Canada Line construction wark

The EMPC will encampass all work dane on the project dunng the canstrucion phase. The plan will
address msues such as envirommenal swareness ring, hozard and nsk assessment, storm and
wastewater management, marernls  handling, spll response. air qualiny, nowe  midgation,
irchaeologeal resources, habwar compensauon and/or mingagon. and gualiny assurance and quakin
control (A /QC] of the EMPC through envronmenal momromne:

Exusting intormation frm pnor assessments. invesnganons, reports and engineering design works =
presented where necessany o provide supporung informanon relevant o the EAPC

The EMPL wall be dependent on the tearures and acnvines related o the project. These include:
¢ Roadwork and voliny relocanons
+  [unnclling by boong machine
¢ Cur-and-cover mnnel ennsrnctnn
¢ PFoundasons and subsiruciuee works
s Elevated pudewar conzsrmucnnn
*  Roer ond stream crossings

* SO COnstOUE o
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v Flecrneal substativas construenon, including inteeconnectuans o BC Hydro's arstem

¢ Ulpenning svstems installadon

Dietatls of the construction fearures and acnvities are provided in Seewons L4, 20, Tiand Sab of rhis
volome.

Risk w0 the emvironment will be munaged and mummized ar all srages of consioucion
\ precconsiructon hazard and nsk assessment will be used ro idennfy nsks. materials and equipment
with the patennal 0 unpact the environmenr. Specal emphasis will be placed on these tasks,
matenals and equupment in the various sections of the EAIPC, and m the enviconmental awarencss
eratning nad Greniation programs

Figure D1 below presents the proposed Enviennmenrtad Mucgement Team  strucnere  for
consrucuon of the Canada Line:

Figure 9.1: Proposed Environmental Management Team Structure

SNC-Lavalin
EPC Contractor

A proety e approdach 1o eovironmenial management 15 the best strategy for managing enviconmental
risk. Theretore. environmental awareness waning will be a componenr of the EMPC Tramng w:ll
help 13 make construction staff aware of the porential for their peovites to atfect the environment,
such that ther take the necessary steps 10 munmize wapacts when they arc working on aay
eonstruction site, An covironmental awacencss progam wall educate the emplovees and contmctors
abour the key srronmental ponaples 1o be fallowed by them duning constriction

Components of the EMPC (provided i subsecuons 923 and 9.3) dlusmrare the subjecr maser that

.I\u.'il be addressed and the munumuom leved of decl rr._'qu]_rcd i A crAmiprehensive EAPC. | -"il:II|"II2‘-'~ of

) 5
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the Comstructon Environmental Requirements 1o be developed o the EAMPC are provided in
Seenon 9.2.3. Derails of Queline Mans, including: Ervironmental Qualin Assuranee/ Qualinr Conmk
landscape Restoranon and Management Tunnel and Excavaton Spods Disposal: Concepeual Plan
tor Merth Aom and Maddle Arm Bridges - Engineeniig Jesigns, and Siging and Ercetion; and
Permirs, Licences and A\pprovals Jee presented in subsections 9.3 and 04,

g2.2 Outline of EMPC

lhe EAINND o be developed wall comprse raw volumes. Volume | will ennsisr of the Preject
Background and Eovironmental Plins and Volume 1T will provide the Detalled Constructon
Management PMlans, Volume [will indude the following secnans:

» Inrroduction - will deseribe the EMPC objectives, ouline RAVOD and SNC-[avalin/Serce
project-relared commumments, outdine the srandards wied in the EAIPC development, and
provide an overall outine of the EAPC

«  Background - will prosade prowect bacsground nformanon and a boet revies of rhe FEAPY
development process

* Project Implementation - w1l identf project participants, descrbe  administemtive
procedures o he  followed by RANVCD  and  SMC-Lavaling/Serco during  project
implementaton, detine the mles and responsibilines of Envieonment Project Leam members,
ind st proet communications peotocols

activites, dnd schedules

. » Design and Construction Methods - will provide an overview of constructon methods,

+  Environmental Plans — will define environmenral plans and constructnon standards for the
prorecnon of envwronmental resources

+  Glossary —will provide 3 glossaey of werms used i che EAPC
* Acronyms - will provide 1 hsr of acronyms used in the ENPC
+ References - will provide a list of relerence matenals used in the develnpment of the ENIPC

*  Appendices — wdl be ncluded as cequired o document informanon used in the development
of the EMIMC

Volume [Tof the EMPC will peovide site-spercific mauigement presenpoons for the conscriction of
the ennre Canada Line. Map sheers consisung of orthaphoms, plinmerne maps (det cloped in
XD, and s pro iibes i a1 scale appropriately selected such that secunns of the Canada Line can be
effecuvely presented m an 117177 format; will be prepared to depict discrere alignmens segments of
the Canauda Tane from Fechmond Cenrre and the Vancouver [ntemmarional _"|._|1',_]L|-r( it Wamericont
saoon i downtown Vancouver. Enviconmenial management proscapions will be reterenced o
sue-specific alignment locadons. Lach alymment sepmient will be covercd in approximatel
four pages:
v The first page will provde 4 map overdew of the scement of ilignment meluded. This
overview will document the sepment of mackwork, the physical features of the secion, and
summanze environmental isues that are E.\pu_'[r:d ti be encountered dunng consmmecnon.

)
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* The second page will provide an orthophoto of the segment in landscape across the top half
of the page. and a planunetne map 'CAD drawing with site-specific biophysical details and
legend across the bomam half of the page

* The third page will consst of a longimudinal peofile of the segment showing alignment derail
including line elevanon, facilic components and vadgouws bus-physical feanures o be considered
tn the vicinio:

+ The tourth page will provude, i bular form, o summary of the segment code, the segment
lacanon, the dssocaied environmental Features or ssees apd the rESCOPIONS OF MU
measures correspoading o cach feature.

9.2.3  Construction Environmental Requirements

Fhe Envieonmental Management Plan wall be designed 1o meer the poinaples and practices of good
evisonmennal stewardship o peotect the mtegan of the environment through all phases of
COMEIILCO.

Lhe follwwing proposed componens of the EMPC have been prepared 1o demonstrace
SNC-Lawvahn/3erco’s understanding of RAVCCY:s construcaon requiremnents for envonmentally
sensitive areas, and the Environmental Assessment Cernficate Applicanon (EACA) requirements of
BCEAA and CEAN:

o Hurard Idenaficanion and Bask Analysis
. o Convumnated Siies Manapement

o e Qualiee and Dust Coneol

o Nowse Management

+  Spom Water Drunage and Sediment Conrol

«  [labiat Compensation, Mingaoon

o Impoeted Soil Sampling

»  Excavared Soal 3ampling

o Sobd Waste Management and Recyeling

o Huwardous Marerials Manwement

o Spill Prevenuon and Emergency Response

¢ Traung and Orentaoon

v Archoenlogr Managemenr

»  Construction Eavieonmental Alansgement Program

*  Keswlual Environmental Eftecrs Peogram

Construction envirmnmental requirements for each of the above aspeets of the EMPC will farm the
basis upon which construcuon sctvites will be undertaken, and will be adhered 10 by the vanous
parues involved in the construcuon of this project. For the Aport Connector segment of the
Canada Line, SNC-Lavaling/Serco undersmands thar all eomstrucion actlvities on Ses [<land muse alza
comply with the Vancowver Inwmanomal Aipon Authoon™s  Eaviemental  Consmucton
.L:IIILLHJJ. These afecemennoncd énvironmental constnicnon requirements will be incorparated 1nm

)
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the appropoate plins wathin Volume 1 of the EMPC, as well as the Dewuled Construcdon
Management Plans 1o be developed for Velume |1 of the EMPC.

9.2.3.1 Hazard Identification and Risk Analysis

Prie tos the commencement of construction activitnes, 1 hazard identdfication and risk assessment will
be Eu!l‘[‘lpll:uﬂd tor the keyv constmuction processes, insrallatinn rsks and consrection sies desenbed in
Secoons 00 aned 8.0 of this volume. Specfic msks and cquipment will be assessed and marerial use,
maniport and storge volumes and areas wenufied The process will aim 1o idenofy the potennal
oastte and uitsre hazardous tasks and marenals, a4 well a3 potential conseguences for the project in
the event af a major or munor incudent involving a paniculae sk or substnce,

The nsk anabiss will evaluare the exposure, likebhood, and consequence of each 1ask and material,
and categorze cach item by s potental to cause environmental impacts:

+ Exposure cvaluares e number of tumes that a task wall be performed durdng the project and
the amisunt of ame expended on the msk or the frequencr of hazardoos matenal use. Alnor
exposure desenbes rasks that will happen onee or rwice dunng the course af the peoject or
matenals thar are scldom used. Moderate exposure descrbes tasks that will be performed
scveral omes dunng the course of the project or matenals thar are frequently used. High
cxpasure desenbes matcnals dr wmsks that will be wulized or performed dailr dunng the
priviect

» Likclihood s 0 mesure of the probabilicy thar the msk or marenal will result in an

. environmental incident and considers factors such as procedural safesuards and the histore of

simular tasks or npe of matenal. Minor bkelihood descobes tasks or marenals that have not

been known o cause enviconmental damage. Moderate likelthood describes tasks or matenals

that have the potenual o cause environmental damage. [ligh likeihood descobes msks ar

materals where, 1 the absence of mll:!gntil?-l'l. there 1 o ceasonably Eugh prodabidiey of
environmental damage.

* Consequence, for a rsk or marenal, measures the consequence of an incsdent and meludes
factors such as the materials used and their prouumuy 1o environmentally sensiive feanires,
Fasks can have munor consequence (e, no shorr-reem or long temm negauve effects), or thes
can have modeme consequence (re posstble shoet-term neganve etfeces:, or tasks can have
senous consequence (Le possible long-term damage).

This combinavan of exposure, bkelthood, and consequence allows tasks and matenuls w be mnked
ina bogseal manner o idenufy the items wath the highest potennal for environmental damuge. thereby
focusing energies on matgamng the hazards and osks of these stems or msks. Teaming, nuogauon and
prevenmnyve measures will then be paconzed 1w focus cffons on ceducing the osk of wadents with
the haghest potential for envwonmenral damage.

9.2.3.2 Contaminated Sites Management

fr = shC-Lavabn,/Sercos undecstancing that the Screeming Level Contaminared Sites Assessment
Study undermaben for RAVOD as pact of the first round of sudy for the Canada Line. and the studhes
umdernken for the Ciov of Vancouver and provided w RAVCO on the 6th Avenue and Cambie
Streer parking lor, will form the basis of the comamunated sites management plan secnon of
RAVCOY: EACA. The Sereomy Level Conmmnared Sies Asscssment focused on idenufiing aocas

. LR
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af patennal contamunation along the proposed Canada Line corridor and mnked the potenoal
contanunant nsks as either “Low Risk,” “Moderate Risk,” or “Hugh Risk.” It 15 further understood
that RAVCO wall underrake Stage 1 fand Stage 2 if required) <re assessments for the properies
required  for SNC-Lavalin/Serco’s alignmenr, and rthose studies will be available 1w
SNC-Luvabin/Serco to reveal possible currently Unidisclosed Envirenmen il Liabilives,

The results of the smdies noted above will be used by SNC-Lavalin/Serco to develop a
Contarminateed Sires Management Plan. The plan will address the management of conmminared
sites ! materal during construcuon and will inelude peovision for

n I-;nu:uumeu'.ng Pre-exasimng o wntrminated 2ol and o g?r_lum_lw;nu-r J1|r111__-._g OOl COLC

* Conungency planming to address new contamumaton that may be caused drectly by the
CONS IMUCTIon ACTIVes

o Export of contamursired matenals from the construction sue
v Mewement of contmanared marerial wathun the constructon e
¢ Prevennon of the import of contamunated materials onto the constructon sie

The plan will conferm e appheable provineial regulasons and management peactices. and wall
address the fllowing

» Addinomal investgavon and management plans foc sites cecently identified by RAVEO as
conramminared sies (frh Avenue and Cambie Streer parking lor)
. » ampling, resgng, analvss and eemoval procedures
¢ AMonmoong of construcnion in potenmally high esk aceas
+  Notbestion prowecd: tollowing confimmanon of a conmminared site
*  Suspension of work peotoenl
o Rusk azsessment protioco]
*  Clean-up, remecianon, oungaeon and/or despesal protoeol
*  Heporung cequirements
Creneril management prences will inglude, but may nor be bmated to, handling of
o Odorous, staned and, o suspectsd contammated sail
» Surface drainnge

o suspected conmmmared groundwater, iFam

9.2.3.3 Air Quality and Dust Control

e aqualier may be affecred by dust enusstons from excavanons and sail processing acuvites, s well
b5 transpint and storge oF mpocted and excavated maredals, Dust enussions [rom excavanons and
sotl processing. including cock hlasong, Ll"J.'\-lI.II‘,h or ratenul teanster will be in accordance with
applicable sie-speaific reqquirements for il partculates in alr emissions ser by the Mlinrstey oof
Warer, Land and \ir Proteeoon ADKT ™, or the Greater Vancouver Regional Disiner (GVRID.

Contracmes will be responsible for conductung seovives m a manner thar reduces the releise of
bome particles. including fumes or duse, and meedng anv conditens idenafied m any permits
&

serco 2 824

ShC L ARVALLY
B-iM

[REVISED FOR CONCESSION AGREEMENT]



trom regulatory agencies. |F alr qualine objectives are not being met, appropriate measures will be
implemented to reduce dust ermssions. Addiuonal dusr suppression actvities may be sequinsd. or, m
specual circumstances (high levels of concern), the constructon schedule miy be adjusted. Dust
emissivns will be conrrolled using methods spproved by regulatony agencies and rhe Envieeamencal
Monmitor [EX.

It requured by the approprmare Relevant Authonnes, an arr qualin monionng protocol will be
developed. M quality monitoang will be conducied in seeardange wirk the procedures described in
the British Crmembia [ield Susmpiing Mamta! for Continaies Naviraring Plis the Covsimran ap -tiv. -dir-Lmision,
Wiater, Winstewarer, Sl Sedireent. and Bevlogial Scmples, 1995 Editing (Permittee) or by suirable alternanve
procedures 08 authorteed by the MIWLAP R:*mr*mj Wasre Manager and the EAL If air quabine sample
atabvsss were peguared, it would be camed oor in accordance with procedures described in the thind
edition of B Cansdb Baidmaninns Laboramory il S dbe Amenydia of Wiater, W astenater, Sediment
smd Bewigro! Materials, Sappicement B2 ts the 1994 Editton: Aausorr wf Dinvese Ambienr -Lir Cormpbves, fals
1448 ar by swirable altematve procedures as authonzed by the Regional Waste Manager and the EM.

9.2.3.4 Mopoise Management

The need to aperate large amounts of heavy equupment for 2 construcnon project of this mnre will
neces=tmte a cermin level of aose Construction notie vanes wadel for differenr acovites and
equipment, and with tme.

renerally exclude night-ime and early moming hours, parnculirly on weekends and holidaye, The
wimws limar noise levels from condtruction. Contractors wall be required 1o maintain equipment so
that briaws are met, and to reduce notze farther where redsonably pracdcablie.

l The actse contral bylaws of Vancauver and Richmond Limit construcuin actvines o peniods that

To maintmn a positive communiy attinede, 3 poameary requicernent of the contmacior will be ro advise
the el commumn of the work procedures and schedule, partouladdy praposed schedule changes
e night work)

Due 10 the requirements of a large-scale project of this narure. bvlaws on occasions may be difficulr
to meet, e night work may be essential remeet the schedule or w0 reduce reaffic cnngeston. When
necessary, 4 vanance will be sought from the relevant Gy, as requiced by the applcable bylaws. The
communicy will be advised accordingly. 1¢ required by the reevant aurhonnes, a notse moaitonng
protocol will Be developed tor these sinations

Th confion tha recognized vibrinon cdteria are mer - mg for construction methods such as pile
driving during corstruction activities in densely populared areas — the conteactor wall be required 1o
momtor vibeaton lecels a1 certun points in ime as the wotk progresses,

9.2.3.5 Storm Water Quality and Sediment Control

Sedimenr contral will be an integral part of the EMPE. Contrictors will be required 1o comple with
the reconumended guidelines for sedimenr eontrol outhned m the Land Development Guudelines for
the Protecton of Aguaoe Habitar, Fisheres and Oceans Carada (DFO) and the MWLAP. Care wall
be maken dunng all phases of consmucann o mintmize sedimentanon in watercourses, ditches, and
stuem sewers, and o avoul erosion of disturbed aress or unoff from siockpiled materals.

1 He stoem warner deainaee and sediment contrsl plan will comprise pwvo com nis:
B { pri poTLE

. e
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*  Surface water manigement (Le. surface ramfall water unoff from the construcnon site!

» Wastewarer management ‘Le. treamment and control of wastewanrer frem acovioes such s
tunnel bodng, dalling or excavation, dewatering and concreee wash water)

§.2.3.5.1 Surface Water Management

Surface water flow will affect both at-grade and below-grade actvines. To manage surface water for
the atgrade acuvioes, measures will be emploved 1w mumimize crosion of disturbed areas and
theretore Limut the mobilzanon of sediments and reduce the accumulanon of suspended solids. The
sediment contral plan may inclede: covenng of stockpiled soils, use of silt fencing and routng of
surface water theough setthng ponds o nfiliracon gallesies w remewve suspended solids.

Surface water fow fram below-grade acovines will be ather purmped 1o the surface o be handled 2=
atgrade surface warer, a5 mentioned above, or dhscharged directly 1o 8 local drainage sump f
practeal, in which case the sueface warer discharge will nor require preatmens; or pumped from the
below-grde acuvaty and transported offsite foe approprate treavment and discharge.

It 15 anocipated that surface waree eunoff feom the ar-prade faalines or pumped from the below

grade actines will be directed o the Grearer Vincouver Begonal Diswaer (GVRD) storm water

dramage svstem, 11 possible, all or 2 pornon of the storm water cunoil will be direcved 1o the GVRID

sanutary sewer system. [his pormion of the runoff will thus not require wrearment prior i discharge.

surtice water runoff directed to the GVED siovmm water dminage syvstem enrers acuve sucface water
ourses. and thes dischange 15 thus required w1 meet water qualite objecnves set to protect the aguane
atat enndinens of the recewmg warercoirse

ltemm 25 of Part B of RAVCO's Enmviconment Requirements specifies that cunoff water Grom the
constrction sifes that maght coter storm sewers or warercourses directh must comply with the
Canadian Counctl of the Minster of the Covionmens Canadian Waser Qualicy Guidelines foc
Freshwarer Aquanc Late. Toml suspended solids in munoft water thar mught enter stoem sewers o
watercourses dicectly should nor exceed 10 mp/ L. when background-suspended solid concenteations
- {as mensured ac represenaive ncations upsmeam of the discharge source) are sgual o or less than
1 mg /Lo Suspended sobds should nor exceed 10 percent of background eoncentmations when
hackground concentranons are greater than 100 mg/l. However. in the Aurport Enviconmental
Comsrructzon Standards the relevane lmut is 23 mg’|L over background levels, Therefore. further
discusaion on other applicable standards 1w be adopred i the EMPC is cequired between SNC-
Lavalin/Serco and RANVCD

[hscharge of surface water runoff wall be monsrored for complianee with copulaten gadelines.
Surface wiier managemeni pracices will be adjusred as necessary 1o aceommodare the vlomes and
flow rares expected based on the sure-and acmany assocated wath particulare construction sites, as well
as thar pont of discharge in proxumiry o emvironmentally sensitve features such as fish hearing
ARICTCORIESCS

9.2.3.5.2 Wastewaler Mznagement
Wastewiter 1o be discharged to the GVRD sanztary sewer svseem will nar eequice treatment on site.
Flommever, any wastewaier (o be discharpad ftom a constmcuon sie to the GVRD swoom warer
drurage system will be monitored prior o dischanze w0 ensure thar suspended solics and pH levels
re- wathin accepuble GVED lours Anr wastewarér not meenng these Louts will be directed 1w

L T S R G S R R F IR
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treatment facilmes within the immediate vieinin of the construcuon actvin, or ransporied from the
construction site 10 neacby faedties for meatment paor w discharge. Reenrds of the discharge
maonitonng will be maintained in the envirenmental monitonng reporrs.

Conerete suppliers wall be infermed thar there will be no discharge of residual conerete or wash water
on the construction sire from toucks and equipment related 10 concrete supply, pumpmng, or placing
eiupment, excepr i desgnared areas. Designaed exfilication acegs will be established where
appropnate so that conerere wash water will be completelr comtamed and discharpe of concrene
wastewater will nor be peanitied From any constpaction sies,

Wastewater aith suspended sediments from daling or nmnel exeavation will be routed either directly
to the GVRD sanimry sewer svstem, or through a sediment eontol svstem that may include senfing
punds, and nfiltmton or exiliaton gallenes, 5o that discharges meer suspended <olid crenn
established by regulatory agencies. The specific size, rpe and locaton of sediment control system
will be established m decul prior to the commencement of constructon acuvines and may be
milified dunng construcuon, depending on performance and volumes of wastewarer w be
processed.

If the level of suspended olids and plT of the wastewater meets the dischange critena, the wastewater
will be discharped sheough the onstte surface water deimage sosiem. [F the water does nor meet the
suspenided solid catera o the plH entena ir anll be pumped 1o a long-rerm stocage fank and allowed
o semie or neutralize. If all of the mingagve measures do not bring the wastewater to an accepmblye
stanidaed, the warer wall be hauled away br sinker truck. Where possible. wastewnter will also be
el sed on st

The storrm warer L.]r:lu‘l.‘lgl: prowram andl sedamient control plan wall also have a shurdown protocol in
the event tf 0 svstemm overload ar fadure [IF the mare of precipitation is so extreme that the sedimentr
control system cannot haadle the influx of water. or if any sediment coatrol systems fal and cause an
iwerload of the system. affected construction acovies will be suspended undl the rmin and discharpe
levels subside 1o accepmble levels.

Water gualin srnpling ACIIes will follow the proceduses descrbed in the Bt Columiis Field
Sormnciag MLl e Caincinoses .".fm;."."un"rﬂ Py e Calieatton ar <iv, _-lir-Emiooon, Wi, Watewarse Yail
Sucdinrent, snd Beniggiia! Sampies 1996 Editine (Permitten) 0 altermative pencedures a3 authorized by the
Renonal Waste Manager and the EM. Warer quality analysis will be performed by a gqualifed
laboratony or slrernative procedures a5 authorized by the Regional Waste Manager and the EAL

9.2.3.6 Habitat Mitigation and Compensation

Cunstrocnon of the Canmda Line will involve disnurbance 10 exasong aress, a3 well 12 modificadon of
deunage patterns, amd umpacts on some vegetanon. As part of the Environmenral Assessment Office
FAQ) pre-apphicapon process, the Applicant ‘RAVCD) has commussioned a number of smidies o
assess onvironmental mpacns neluding:

v Fisheries and Aquanc assessment
o Socw-Commurnty) socur Deonomic Assessment
 Sereeninge Level Conmminared Sie Assessment

o Greenhouse Gas BEmissaons Reduenon and Co-Beneties Snady

. v Tree Inventones and MAssessments
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Dunng development of rthe final EMPC, each of these documents will be reviewed for relevant
mfommation related 10 project impacts and recommendations for mitigation, compensaton. and
remediation of disnucbed swes including restoration and planong, Indnidual cecommendations from
these reponts will ulimarely need o be adjusted based on the final design and specific project
artnbures such as the wlumate swe of disturbed arcas. These adiusoments will also ke inmo sccount
proect avordance puidelines,

The final design for mutganon and compensation of project imoacts will be dev cloped in
consultaton  with  RAVCO), repulatony agenaes and  the SMC-LavalingSereo Eoavionmenial
Management Teamn. This work will alsa be conducred in recoprution of local infrirmunon, such 15 the
Ciry of Richmond Othaal Commumty Plan - Enviroamentally Sensitive Areas.

Miugaton technigues should be designed to mitigate or elimnate project unpacts before they oceur,
Trpieal mingason techaiques will be descabed throughout the EMPC. meluding handling of fuels
and hazandous matesials o pumimuze the oisk of spills, and controlling surface warer nnoff from
chisturbed areas.

Compensanon technigues mpically are used where project effects cannotr be ctfecavely avouded

through murnigaton. Examples of some of these effects include the loss of wn-steeam fish habiae from

# brdge poer, loss of opacan habimr fram approach causewars, or loss of planr species fram

construction of an above ground stanon. It is expected thar the majorny of the provect compensarion

requrements will be idennfied in the Eovionmental Approval Certtficare (EAC) anid the Agreement-
.u1-|t::m'|p|+: for the two gver crossuyg e RAVEO 4 surrentdy serchng wath [0

The Envionmental Management Team has a wide mnge of cxpenence with the design and
construction of mabitar compensaton works, site restorauon, and cehabilimion. Project habitar
compensation designs will be developed 3o that they addeess agener concems, are acceprable to
RAVCLY und wall pot adversdy impaet future opemtion of the project br creaung long-term
MAINIENANCE FEUIrCTEnts,

9.2.3.7 Soil Sampling

9.2.3.7.1  Excavated Soll Sampling

\ soil sampling plan will be developed w charactenze the excavated material with respeet 1o the
ibsence lor presence; of contaminants, chemical reacdvity and us swirabiliey for eeuse, or for ocean
ot land duspasal. The plan will oudine. at the minimum, the location and aurnber of sampling sres,
the number af samples o be collected and the npe of analisis to be performed. The plan will need
o he reviewed and appr wed by Envieonment Canada in the cantext of the dispusal at sea apton,

Mireruls found 1o eontun substances of concern below the regulated or puidcline concentratons
rrat be disposed via disposal ar sea if land disposal 15 not practica] (see subsecton 9. 3.3.3). Spodds that
1re shown o be high'in clav content, and wathout eontamimanaon above applicable levels defined av
the BC Enviconmentl Managemenr Ace (BCEMAS, may be recermed by loeal municipalines for use
in dvke improvements. The teasibiiny of other land disposal opuons for clean surplus excavated soils
aill alsis be examuned

[n the case where disposal ut sea is the chosen option and the matenl is found to comtun subsances
of concemn ar, or higher than, the agulated or guideline concentratons, taxicity tesung will be

r—
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undertaken to show that it will nor cause acute or chrenic effects on marine organisms or human
health, whether or not ansing from their biopccumulation in marine organisms.

If the soil samplng results show thar the matenal is contaminaed 1o levels unacceptable for land
and foe disposal at sea it will be considered conmmunated wasre and mreared 12 fuch (see subscction
033>,

2.2:3.7.3 [mgorted Scil Sampling

Ml contractors delvenng sail (o the peoject site wall be cequired, by contraet specifications to deliver
soils thar are clean and not conmminated Imported sol will be characrenzed in terms of
contammnants, and it contaminated. will not be accepred on e

9.2.3.8 Solid Waste Management and Recycling

The Construenon Waste Mamgementr Plan will provide the basss foc handling non-hazardous
matecials onswe. Efforss will be made o reduce the amounr of construction maresal used and
disposed of br reducing, reusing, and ‘ar recvcling,

Marenals kel 1o be generazed onsie due ro consrrsenon acon nes will inelude:
v Lsed consirucncn lkunber, includng pallers and concrete forms
¢ Concrete and memal debas
. «  Excavated or milled ssphalt
o Tucking matenals, mcluding paper and plasocs
v Lonrunce: for vanons constoucton macerals
o Waste and refuse from comstrucnon offices

Solid waste management will emphasize the reduction, reuse, and recvelmpy of waste materils, where
praciicable.

Lonsmacrion techogues will be desiomed o minmire the producoon of wasre and will be meditied
as vequired through technical reviews in order to reduce the amount of waste produced. Marenals
will be reused onsite where appropriate, and other matenals will be recveled whenever reasonabh
pracucable.

Recepracles for reevelable maenal and for general waste matenal will be avalable and these wall be
cleacly marked. All consmucion personnel will be mfoaned of the locauons of these recepracles and
will be encournged o masumze their use,

\.rl'l-l'l.'t:.rhl]llr construcmon wastes wall be Lllg-[‘hu-'ud of :\PPI"J\'IEli- ContaneTs ‘-“‘«“—*'E“Wd and
desgrmared for non-recvclable waste. Any marernal thar cacnor be reused or recvcied will be senr
appropeiate beensed landfills

9.2.3.9 Hazardous Materials Management

Proper handling of patenmally hazardous matenal will be 1 ker element of the EMPC. The proper
hancling, storage and l.nnﬂpnn‘ of potendally hazardous marerals will mimimeee porental for spills,
Reduang the posabilicy of ant hazardoos matenal discharge will be grven a high level of importance.

)
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8.2.3.8.1 Prevention Maasures

Fffeenve prevennon of a smil begans with awaceness of a poteanally hazardous sinmpon. Awareness
will be developed n several wavs:

+ Fducaton of supervisors, subcontractors, equipment operators and sie workers a5 o the
haizards and consequences of spillks. The educanon wall emphasize methods of correct ransfer,
rranspoctanon, and storage of potenially hazardous mateeals

¢ Monitonmg of potentally hazardous aseas (areas where hazardous matenals are beng used:
theoughour the construcnon sie by the Environmenial Monritor

*  Reporting of porenmlls hazardous situatons to all appropriare parnes

*  Recommendauons tor modifications to matenials handling procedures based on observaions
of specific onsite cinditon s and practuces of concern

Prevennon of potentialle hazardous sinmaons will be achieved by severa] actnns:
»  Refuclling according tosafe, enwironmenrally sound practices in designated acens
o Sronng hazandous morernls i approved conmriers in desipnoted areas

v Lsing antespdl desices such as double-wall mnks. impermeable surfaces, inrescepior druns,
and drp pans

o Sworng empre hazardous matermals conuiness m approved and propery labelled wasie
. contaimers and in designated areas
o Inspectng construction equipment regulardy for lepks

¢+ Conducung equipment maimgenance in designuted arcas

9.2.3.9.2 Underground and Aboveground Storage Tanks

Durning the detailed design phase of the project, the Favisonmenial Management Team will develop a
deaded Swomge Tank Minagement System (STAS] for the constucton phases of the Canada Line,
s svstem will address the siung, design, construcuon, insullaton, operaton and decommissinnung
of underground and abeveground stomge tnks conmning petroleam o otherwise Aammable,
combustible or porentally hazaedows products, All phases of the STAS will be consistent with local
government by liws and the follswng regulinons:

Federal
+  Narjonal Fire Code

s COME: Favironmental Code of Practice for Underziound Stomge Tank Systems Contunmng
Petroleum Produces and Alivd Perolewmn producrs

o COME: Eovieonmentid Code of Poctee for Above Ground .‘:'D'Jr-lgl.' Tank :':!.';'.Itfm:-
Conomnng Petrclenm Peoduces

Provincial

o B Fize Code, BC Services Acrand the B Mee Repulagon

®)
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Municipal
o Applicable oo bylaws

he design and constructon of stomge tanks forming part of the peamancnt works will be consistent
witn relevant sandards and  regulagons, ncluding, fur esample, the CAN/ULC-S603 Srecl
Underground Tanks for Flammable and Combusoble Liquids and CAN/ULEC-S6(03.1 Galvanic
Coreoston. Protecnon Svatems for Steel Underground  Tanks for Flammable and Combustble
Liquids. The msrallanion of such underground swmge tanks will reflect the siting, graund cover,
filling, repair, corrosion protection and other roquirerments of the BC Fire Code. Secondan
cantanment will be destigned wath a capacity of 2 1107 of the volume of the largest tnk, ar 25% 0 of
the mal volume of contuners onsite ‘whichever is greater). The operadonal phases of all
underground storage ranks will include reasonably frequent inspections 1o assess the polential for
leakes, wath less frequent wspections of above ground mnks svsvems: Cperuional plans will melude
deruled  descopuons of comecove acton o be undermkien when leds ane  confinmed
Drecomnussioning plans foe all atorage mnks will be submined o MIWT AR, and where required, local
governments, o demonsirate that the propased decommissiomng stratepies meet relevant stndords
nid regulatons,

8.2.3.9.3 Transportation, Storage and Handling of Fuel and Other
Hazardous Materials

ardled ain o4 manner thar gves due reand 16 the secunn and safere of both the maeral and the
personnel working warh them. The manspormanon and handling of all dinesrous snods and spectal
wastes will be carmed sut i eompliance with standards set br che Miniery of Water Land and e
Protection ADWTAD) or, of not specifically stated, with standards and/or gudelines associared with
the Brinih Columbia Lrnsportatian of Dangerous Goods Act Transpartation of Dangerous Goods
Net (Canndaj, Brnsh Columbin Environmental Management Ner and i< “special Waste Regulanem,”
the Boush Columbm I lealth Aer and Samuany Repulanons, die Brush Columbia Fire Services Aer
and the Bansh Columbia Fire Code Regulations. Contrulled produers wall he used, stored or handled
w the workplace i compliance with the applicable Workplace Hazardous Marerials Informaton
Sustem WITNTS requurements eoncemung labels, idennfers, Matenals Safeny Daen Sheers 2MSDS,
and warker education and traming. The procedures for handling hazardous materials will inegrate
with the Contnpence Emergency Response Plan,

.J"_.'lmgn:ruu: gooxks or matenals whose release mno dhe environment eould cause advesse effects will be

sompge arcas for fucl and harardous substances will be regularls wspected and fuel contuners
mantored for unesplatned losses. ALl leaks or spills wall be (solared, contned and clesned up 1o the
atistaction of the Environmental Mensgor and eegulaiory agencies, Spills will be reported 1w the
Enpvirommental Momear and 0 the fedenal and pmovineial agencies as required by the appheable
legislanan. Srorage sites will be used only for storge of substances o hazardous marerals desgnared
for that area. Stomge of fuel and other fammuable marenals will be in accordance with site-specific
standards ser by che MWLAP oe, of not specifically stmted, with the standards in the “Brnsh
Cojumbia Fire Services et and the “Batsh Columbia Fire Code Regulatiinn,™

Puelling or serviang of am mobile conswruction equipment or velucdle within the mpasian
manapement area of o watercourse (minimum 10 metres) will be prohibited unless sue-specific
condinons alliw for complete contament of fucl losses. Trucks and other machinery will be fudled
..ll desgminted tuelling loeatans, such as areas of sgnificant elay ull or on @ conerete oc asphalr surface

®)
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to allow for conminment and clean-up af any spills. Fuel dispensing will be in compliance with the
“Brtsh Columbia Fie Secvice Aat” and the “Brush Columbia Fire Code Repulagon™ All

subconmactors will be responsible for contnment of fuel losses expenencud during fuelling or
servicing of excavanon and relared equipment,

Dexignared stomge sites tor waste produces, such as waste otls and orther special wastes, will be
developed and used only tor sweeage af substances or contmumated equipment desgmated for tha
arcd. Storge of wasre ol and other special wastes will be i accordance with site-sprcilic crnena set
by the AMWLAR o, iF not specifically stated, wirh stambinds in the Special Waste Regularions af the
Brnsh Columbin Environmental Management Act. Anv empre containers idennfied as hazardous
wiste will be stored in appropaate <torage sreas and conmners and will be shipped 1 approved
dispemal locatons, The trnspoctaton and dispesal of hazardews matedals o containers will be
pesformed by a licensed hauler. The hauler wall adhere 1o the mamfeet svstem required by the
Teansportadon of Dangertus Cood: Acr and the Boush Columing Speaal Waste Regulanons.
Diocumentarion will be mantained by contraciors for all hazardous wastes going off are.

9.2.3.10 Spill Prevention and Emergency Response

The vmersence response puidelines comprize 2 dettled program of acaon o conmeol aad/or
mimmize the effecrs of an ememency that requires penmpt cocrective measures bevond narmal
procedures in order 1

*  Prorecr human e and minemize e dsk of mpue
. v Alnpmuze the losz of conteolled ar haeasdous substanees

s Ensure the proper clean-up and reporting of hazardous matenals

sNC-Lavahny/Serco 13 commined (o the implementanon of a Conungency Fmergener Respoase
Plan, mcluding environmental emergency prevennon and response procedures for spills of hagardious
materials The plan will protect the health and wafery of emplovees and the publie, and the
envirarmonr.

9.2.3.140.1 Pre-Emergency Planning and Prevention

As part of the hazard idennficanion and o:k asscssment descabed m subscroon 9.2.3.1, cnueal rasks
and materals will be assessed and eategnrized with segacd 1o ther potental to cause miuey or Impact
the environment. The hazard wdennficancn and ask assessment wall form par of the pre-cmergency
plan and be designed so that adequate precaunons are wmplemented 0 avoud mmpacts o the
environment wheeever passible. [t wall also asssc in ensunng thar suable ememency response
procedures e developed and can be mplemenied 1o addesss enviconmenal emensencies, and thar
CMefECncy response equidment 1= located moa SATSC e m close PEDXETHOT [y ApCas with the
Eyrhest nsh categones.

9.2.3.10.2 Emergency Training

Duriag the environmental auareness truning, sttt members who have wuning n cesponding
emergencies, thise who wall e imvolved in responding o any spall, and those wha should be nouficd
will be wheantied. Crenenal tning tor workers in the environmenral awareness progeam waill aba

.'muh:mn: them with the location af spill equpment and the need 10 reporr spalls o the

)
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Fnvironmenial Monitor and the construcnon sie manager. The traning will include bur not be
bt v

*  Due cilgence to prevent spills

s Safety proceduses m the gvent of a spull

»  Characterisocs of vanedws maierial

« spill assessments and spill reporing

»  Spil concunment and recovery a3 well az mles and responsibilines

* [ leam-up procedures

s [Documenonon

89.2.3.1G.3 Prevention Mesasures

Reducing the possibiline of any hazardous materml dizcharge wall be gven pamary importance.
EEfecuve preventun ot a spill begms with awarencss of o potennally Razardons simaron, which will
be wlenntied through the hasard and nsk assessment descnbed o subsecton 2231, and
commutiicated ro workers theough the environmental Traming and COnentation Plan Subsecthon
02311 In sddbinge, conreactars will conduet n:rrr:rf:ri.ng of pe rentally hoeardows area: and msks
thressghont the constructon site onoan :-I:_gmng bases, and make recommendaton: for modificanon
i horardous aseas 1o mummeee the sk 1.'![ ant Li.'iil:hi.!].}t af hazardous matenals. Workess will be
‘nrr:::ram:-d to watch for Fh'-rrl"lT:.tﬂj‘ barardous sivatons and ke SEpE (0 n-cr;:'_'. them o repoOrT
them o the approprie parues.

Prevenuon of potenoally haeardous siuatons wall be addressed be several actuons, ncluding
procedures idenniied in the T lazardous Matenals Managemens Plan (subsccion 5.2.9,

9.2.2.10.4 Contingency Emergency Respanse

Vs part of the firal EMDPC and based on the results of the harards and cek assessment
subsecuon 9.23 1. 3 list of potennal sources of spills. potential consequences and clean-up cprons
for each matenal wall be developed and posted ar kev paints throughout constructon sites. [ hie
mformatian will dlso be made available to all persons talang the environmental awareness ounng. In
widiion, this matenal wall be wied w develop a saged response plin for environmental incidents
Ihe Contngency Emergency Response Plan (CERP will be made available 1o all persons uking the
environmentil awareness muning and will be posted i consprcuous ureas throughour constmucnon
iltes,

In the event rhat, despite all due precaunons, a «pill of hazardous matenale ououss, the CERP will be
implemented, The CERP will be designed v ensure a siate of readiness that wall allow for promp.
urderly, sate, and effecuve cesponse o an environmental emergency during consmuction,

U pon receiving il nonticanon of an inaident involving release of o hazardous substnce nto the
emrironment, the mdwidual with on-scene authonty will assess the magmmude of the problem and the
potenuai theear to pesonnel, equupment and the environment.
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The person with oa-scene authont will collect the informaton required 0 complete an wunal spill
respomise assessment. Thes wall help the wdivdual 1 communicare the seveary of the madent o the
appropoate parties, and determine the corresponding emergency acnion requiced.

Intormanon collected as part of the iunal spill response assessment will include the follow g

The locaton of the <pill or emerngency and the npe and volume of marenal involved
Che naturee of worker exposure to any hazardows nmatenals

Porential m2ks 1o warker saferr from the hazaedous matenals

Potenual nsks v the public from the hazardauns marenals

Peoxuminy of the inodent 1o énvironmentally sensinve features or watercourses
Posennal seke 1o the works from barardous mareeals

Actions undertaken or currently being undertaken o clean up the spilled matenals

It the sivation warmnts, the person sath onsscene authonty o invake the CERP will activate the
!.ﬂ.'trl. rlulif'f. any nther members of the cesponse weam closest to the =ite of the incudent, and report o
the pn-scene courdinator as soon as possthle. Sinmtons will contnoe to by assessed on an DegEnLngy
basis wo modify the response strategy o ensure that it adequately addresses the severie of the
SIMLNLCEnN.,

Some coamples of taged envionmental responses aze included below, although it is espected that
.?'m will be modifted poor to complenon of the final ENPC;

Level I Minor spulls requinng onsite st o ke corrective actions 10 clinunate the source
ardl clean up the impoacted areas and revtore the sie o pre-spill condinons. The
Environmentil Moniror will be nonfied and madent report farme complered and submimed
to appropoe partes alter completon of the operagnn

Level i Intermedite-level spills requining cesponse by teatned sttf but posing no danger o
the public. The contracror and/oc the Enveonmentl Menior will nonfy MWLAP
umimediarely, or s required by repulinon. The conmactar mav also be requised 0 contact
civiconmental remediioon conrractors For assistance with the incodent. The Enviconmenal
Momutnr wall complere and submut incident report forms, conducr 1 follow-up investiganan of
the cause of the :-i.‘ll] ard follow g with vanous ,1-._,:-;1‘::_-}._-5 and }'IJIUC‘ invalved,

Level 3: Major spill ar wnadenr berond the resources or capabilines of the cained staff
radable. or where theee s a nsk of assocumied problems thar could complicare the sinadon
such as fire, explosion, e compaunds, or cheear o hife or propert. I tiese ercumstancys,
assistance will be reguired from Iocal, regionil and: or provinea] oganianons. The CERP
ream will immediazely noufy and request assistanee from all relevanr government agencies

8.2 23.10.5 Rasourzes

This [t :uk;ng p['.h'l.' woan velnin -ic:E{'n}_g, theretore, fesources for any level of envrronmental
emergeney will kkely be avadable. Should any Level 3 emengeney ocous, the Provincial Emerpenc
Response Poogram PEP) can be a vnhiable government resource. Fire depainmenss, mucpal
resources, and povate environmental clean up erevs are also readidy avalable,

%)
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Az part of the final EMPC and CERF, a demiled list of internal and extenal contacts, inchuding
emergency contact numbers, will be compied and posted i suategie locanons, and issued o all
perions taking the enviconmwnial awareness training program. This contact lse will be updared and
modified as required chroughour the duration of the project

9.2.3.10.,6 Communicacions

For the mapnr of this Project wie do not ANUOPILE any COImImETIcanon pﬂ:lbk‘r:‘ﬁ, due (o s
locauion moan uchan setung. Moble idephones wall be the smndard method of communicadon and
will allow for quick and casy eommumcanon berween construcnion saff and emergency resources.

However, duning munmel bonng acovites there are lkelv o be unforescen difficulues m
communcaton that muy cequare 3 speaitic commumcaton plan. The contrcis) warking on munnel
boring and excavanon acavines will be required ra develop and subnut an emergency communication
plan thar ourdines how rommunicanons will be mauntined and how wockers wall reporr consruenon,
enviconmenral or medicnl emergencies.

89.2.3.10.7 Reporting

[ the cvent of a serious spill or enviconmentl medent, 4 posi-tadent ceview will be conducred 10
wentify weaknesses or steengths in the acton plan that was implemented and make appropnate
modifications to the CERP. if requred. A wrtten madent repoct wall be prepared and filed.

.ftﬁfﬂhmg the source and cause of the wncdent, the remedionon dcoons mken, quanony of the spall,
success of the clean-up, cust of the clean.up. The madent report will make recommendabons, sf
approprate. to turther mungare the spill, as well as recommendadons, 1f appropmte. to preven:
future ncidents,

9.2.3.11 Training and Orientation

Y\ proactive approach o environmental mansgement i the best strategy for avouding potenial
adverse environmenral issucs. The success of an EMPC wall be measured by the abiliny of the project
staff, nciucing peoject management staff, engweenng personnel, and subeommctors’ personnel
comply with emvironmental procedures and governmmenr regulainons,

lhe Environmental Traning and Onenmnon Plan will increase envirnnmental awareness, provide
ratonale for the prorecton of the vaoous resources, farmilucze anplovees with common causes of
envimnmentad problems and how ey can be avowded, and promote envionmenially sound
consiruennn pracnces so that comphance 13 achieved.

Speaifically, the truning and odentoon will include a review of enviranmental policies and
expectauons, sediment and drunage coutrol plans, solid waste management and recreling, emergency
spill response procedures, air qualine momitonng, noise mitganon, archaeclopical procedures and any
other site-speatic concems

Ml supenvisors, ncluding those of subcontmctors, will be required a0 pariapate m environmeneal
tramntng and orenaton before they st work. The Envimomental Lmumng apd Onaenonon Man
will be onemted o assist these wockers i protecung the envirorment theough avoidanece of
envioonmental incidents, and the prompt and effaent mioganon of any enviesnmental inedenss tha
do occur.

. 4E
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The kev environmental prnciples that relate 10 construcoon pracuces thar will be integrated o che
onenanon and waming are as [ollows:

Workers will be made aware of the imposmnce of mainmimng sue munoff water 1o the
acceptable standards.

Worgers will be made aware of prevenmove measures in plice o prevent and mngate spills of
hazardous and wiher matenials o the enviconment. These include fueling and manwenance
procedures and areas, and matemal siorage aress. Proper maintenance and servicmg of
machmery, storage of hazardous marenals, and applicanoen of chepueal vall be emphasieed,

Workers will be made aware of the imporance of keeping an up-to-date hazandows marenals
inventory, and compliving wath all aspeets af the Warkplace Hlazardaus Mateaals Infoemation
Suerern MNTIMS), and completng all Matenal Safen Damn Sheets NSDSL

Workers will have wnresincred access o BISDS and be expected 1w be knowledueable wath
WHMIS

Workers will be instoucted 10 spill prevention techaigpues, the loganon of spill prevennon and
clean-up cquipment, and the Contngency Emergency Reipanse Man,

Werkers will be made sware of expected procedures for noise mingaron,

Wiorkess will be made aware of the necd w conteol funnve dust and ocher achome cmissions
where possshle.

Ui waining progeam will alse provide detuls of the workers or persons who will be invalved
i responding to anc spil Speafically, ramng will familiagze the workers wath the locanon of
spill equipment and the need o reporr spalis o the Envieoamental Monior and the
eorstrucom siee manager. Spill response raning wall mehede bue not be lymived o

Drue dibgenee o prevent spills
Safery procedures

Koles and eesponsihilines
Charactensucs of vanous marerials
Spill assessmenes

spull conrmnment and recovery
sare clean-up

Drocumen tanan

9.2.3.12 Archaeological Monitoring

xColavaling serco il ensure thar all archaeolomeal requicements ouwtlined m Secuon 12 of
Congesaon Apreement Schedule 2, are met during project construcnon. SNCalavalin/Serco wall
ensure thar all pesmne required by the conzractor and the peojeer archaeolopir are obiined and
managed aecording w the enndinpns speeificd

lhe management of umpaces th aschaeologeal sites 12 a requirement of the “Henmge Conservanon
Act [HCAT which is admimsrered o the Archagology and Regismy Services Branch at the Mimsoy
of Sustainable Regource Nanagement MSRALL Through previous mvesnganons, assessments and
.m&.*ult.‘ni-‘m with Fimit Nanons, :ln:h;a:-';'.ug:ca] dtres and the pun.-nu::i for them have been lennfed,

0
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Management aof impacrs on archacological resources will be undertaken following secommendatons
and approvals from MSEM thar were developed dunng the environmental assessment process.
Management recommendanons are expected o follow the BC Archacological Impact Assessmenr
Gurdebnes (1993, and 2ll archacological work undertaken will meer the standacds outhined o this
ducument. In addinon, oo Sea shind the Ao Authonn’s archacological procedures vall apply 1o
this project.

I'he management of adverse umpaces on archaeological resources wall e realized through the
unplernentatmne of a number of management seeateines:

* In msmances where sigmificant archaeological resources have been wdenulied, wnpacts to these
ates will be avosded or sunmmzed as much o2 posable. Consrrucuon acnvities ma be
modified tm avowd impacts o reduce the nrensice of mpacr an archaendogieal <ites.

o In some cases. the porential for deeplv buned o capped archavolowcal sies mav exist, In
L'||'|:|||E'llll.‘|¢|.‘ “1.!h Il‘.r.l.‘ n:ﬂl.ll:luﬂt'l:uj;n:r.ui't-i 1-|.'1':|m Thf Pmmi .'|rl._'h_|'||'_"lli1 :'E\I“-.II OVErYIEW :“}l,.j "’“rl.."cl
assegsmenrs, archacolomeal montoong of geotechmeal work will be conducred and the
sarpples nspected for culninl cemmins.

v Onswe survedlance and/or montonng. by 2 quabBed archaeolognst durng  consmuenan
excavanon for compliance wach mungaton measures will be required uy lugh-risk areas, if the
euist and are identified In cases where unantioparcd mpacts 10 archacolnacal sstes oocus.
emergency mmpact managenunt procedures waill be devdoped m eonpaenon with the project

. officer assigned br MSRML Salvage dact secovers will be implementod a2 required,

*

Where reguired, impact assessments of previousle umdennfied s or aeeas of potenuil
archaeolopcal concom will be carded our.

Whene applicable, contrictors and workers will be educated and informed as 1o their respoisibiliges
for reporting newly discovered archaeologeal sites in comphance wath the FICA. The archaeologms:
will be avadable w provade guickinee and asststanee with this process,

Firet Natons represenwatives will be iwited o conmbure no archaeolwgics] aseessmens and

parncipate in moniwenng or other Aeldwork companenes, First Nagons pesmureing and protscols will
be grven considesation, and consultnnon pemtaining o archaculogial sesources will be eoordinaged
with the Firse Natons Consultagon PMlan.

9.2.3.13 Construction Environmental Monitoring Program

he Envircnmental Monsar (EM] 15 a0 abjective averseer of eonstruction activities ‘te. independent
from the comrmetors), who i3 responsible for mepecting ennsroicnon operations w detenmine tha
enviconmental sunducds and requiremens: ane followed and thar woreks are in complianee wich
environmental legislagon and regulations, The EM will act warhy the authoar of SNC-Lavalin/Serco.
bur will report divectly w0 RAVOO, the Minisi of Warer Land and e Protection  MWLAP! and
the Department of Fishenes amd Oeeans DO on all 1seues celared 1o significant emasonmental
events and mcidents of noa-complance. Contracwors will be expecied 10 cooperate fully and comply
with all directions wsued by the EAL

The EALwall conduet sesular inspecnons of eonstructon ficlines and aenvines. a5 well 25 he presen
dusing wpsteeam work acovites o sats i him heesell that the work i conducted i acenrdunce with
the enviconmentl constructon speaificagons [he EM mar attend projeer team meenngs and
.mt‘idu npur and dirccaoa for any environmental concemns. Water intake and discharge Faalines will

)
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be wnspected and approved by the EM prior to operanon and the EM will thereafter make periodic
inspections throughout the progeet Whenever on site, the EM will complete a daile environmentl
muonitonag ceport for submission w SNC-Lavalin/Serco. This report will document daily sire
comdinons, constructon acovines, and relevane uiu'.mnir.;g project activines. which will facilicare an
ongoung assessment of porenual environmensal concerns of such fctlioes,

Lhe £M wall be assigned wath responsibilines, dunes, and procedures as outlined m this document
The telowing kev ems I‘L‘l_z'-ll'l{lll.g aspects of the EAr rale wall he dmpl:r ottlined to all canrracioes:

Authority: In the event of an activity or icident which contravenes regularory requirements
or the construction environmental requirements, the EM wll have the authany o suspend all
oFa parton of anv actvin which 1s causing, or may cause, o sgnificant environmental impact.

Communications: The FM will be avahible for sie visis, meeongs, o¢ writen
COMMUAICATION, 45 Necessary o ensure 3 consmar flow of informaunon. The EAL will repars
dicectly  ro SNC-Lavaln/Sereo’s  construcnon  project  manager, il 1o Approprane
envirmmnental agenaies. and will respand to concerns ratsed by these parmes.

Reporting: \ regular reporting schedule will be established br the EM so thar Anpropraite
mutizalive ar preventitve mewsures can be mmplemented m g wnely manner 1w minimize
eriects.

Sampling: Uield protacals Ssuch as those set outm the RC Freld Sampling Manual, wall be set
up to specify the fnoquency of sampling and type of sampling equipment wsed in consultaton
with SNC-Lavalin/Serco and regulitory agencies.

.Flw EML wall also be assaned key responsibilides and duries ro monimor environmen corapliance
dunngz construcuon. These may include

Monitoring of compliance with fedesal, provinend and municipal permits, approvals,
guidelines and regulations relating 1o environmeneal protection

Bewg available cheoughout the duration of the work 1 review contractons” performance in
matters related o the protection of the environment and, in partieular, atending ke e
at which environmental proteetion measures are scheduled 1o be discussed

Lasing wuh provincal and federal emviconmental agenetes, ns well as approprare local
EOVErTmEnt aenaies

Advising SNC-Lavalin/Serco 1n a umelr marter on potenually conteoversial issues related to
envirunmental activities on the propect

Vitenchng pre-consmuction mecongs. and other meenngs where environmentl prOTCCEOn
measures are scheduled 10 be discussed and with regulatony agencies celabng © construcnon
avnvings being carned our in environmentalle sensitive areas

Assinng in developing plins and procedures that mimmivce environmental ssks, avoud
envirunmental problems and resolve contlics

Asssunyg wuth delvery of environmental awareness raining and development of mutenal for
delvery ro emplovees and contracrors

Prepanng wonen procedures for construction in environmentally sensiove areas

Qs R e
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_Canada Line Base Case

+ Mlomonng construcuon acovines that have the potenml o adversey affect enviconmentally

SCNAIVE arcis )

¢ Monitonng and review uf conrolled substance including fucl) delivery, handbng, and stworage
pracnces

» Coordinaung the collecnion of water samples for analysis, and monitoring suspended solids
and other wates qu.'a.lil'.' rametors of COMCeErm. Im storm water and wastewarter 1_1L2|:|'1:]]'gl:_-:

*  Derermining thar appropriate emergency <pill kite are stored ar locanons which are sdenutiod
to cimplovees and contracroes

*  Sopping work that i threntenung, or mav threaten. eaviunmenally sensitive arcas
The following oudine breth descobes the reporung requicements of the EM and the exprered

deliverables fmom eonstruction OO

¢ Duly montonng roparn from each site inspecnon that summanzes activites and acnons aken
v mummize impacts and descrbes the effectiveness of nutigation measures. The daily
manrarng eeport will inclode but not be limired o

- Time, dare, and weather condinons
- Descripnnn of current construcion activites

- Mitganve acnons beng mken to meet requirements supulated in the constucnon
environmental Consirucnon requirements, project plans and deawings, or br regulaton

. agencies
L ffecoveness of mungative measures undermaken

Condivon of any site dranage fcilities and resalts pfany water fesning

- Summag) of discussions with subconimetors, opesations personnel, povernmoent agencies,
erc

Last of relevan! mivmmanen permining 1o any recorded ssues
- Emerpency respanse 1o unforeseen envizonmental problems
- Recommendsuons for futse semedial acnon
+ Wrnen records of meenngs pertuming to environmenral marters
»  [Prepare, ara frequency approved by SNC-lavalin/Serca, environmenal progress reparrs
» Prepare a final repor fior the SNC-Lavalin/Serco on enviromnenial aspects of construction,
inehiding
- Fxplapapon of deswn changee implemented for environmenral reasons
Phamerphic documenmuon of work i enviconmenrally sensieve areas
Copics of mpurtint commumecinons berween conmctors, regulatory agencies and
stakeholders
sumpmey of envionmentl concerns eneounieeed, mutigative measurss taken, and
recomumendimons
In addinon 1o the EML effores wall be made 1o mchude First Nasons personnel who possess the
appropriate siclls and abilines 1 the Construcnon Environmenral Monitorning Program in areas

)
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speaific o their interests. For example, Fisst Nagans will be consulted o determine their level of
meerest and  job-specific capabilines for construcoon environmentzl menitoring and  post-
cunstaienon monitoring for any habiar restomation of compensaton works required to mitigate
impacrs o the construction of the badges over the Narth and Middle Nrms of the Fraser River.

9.3 OUTLINE PLANS FOR THE EMPC

A number of Oudine Plns will be peepaged and amached o the EMPC 25 schedules:
+  Emvironmenal Cuabioe Assueance, Chualie Conieol Plan
¢ Landscape Restombon and Management Plan
* Tunnel and Excovaton Spails Disposal Plan

+ {uncepuaal Plan for Noth Arm and Middle Aem Bridpes — Engincening Designs, and Staging
ind Frection Plan

o Permirs, Licences and \pprovals Acquisiton Plan

The Ouiline Plans meladed w thes proposal wall be advanced o the poinr of implementation when
the EA Approvals are i place and the Concession Agreement has been smoed. The antopared
content of each of these plans = brefly descnbed in the following sectons

9.3.1 Environmental Quality Assurance/Quality Control
Plan
Enviconmental momronng and samphng requires careful plinning and eonteol in order w abriin
validd and represenmave results. This scction outines the proposed Qualin \ssumnee/Qualine
Control ';2.\ '.QC' Plan nf:-rl:]l-'r'tﬂ fior the Envirinmenial .'\f,milgcm.cn: Plan. Note that an accrediced
Liboratory will Bave its own, separare QA QC requiremsents. The Environmental (QQN/QC plan wall
be desigmed and implemented an the following levels:
*  Onsite supervision of CONSIICHOW MUTINONTE ACTIVIe:
» Communmicanon
o Faeld eollection of samples (feld testing,
*  Dam processing

* Reporing

5.3.1.1 Quality Management Team

In the context ef the Environmental Quabier Assumnce /Caalic: Canteal Plan, the weam members
and respoctve duses are expected to be as tollows;

Clvde Mitchell, P.Eng., I non Envisonmental Consultants Lk, will zecve as the Project Dirccrar)
sponsor of the Qualing Management Team, Mr Mirchell wall provide wechnical advice and review the
QA C TMan and progect eeports,

Brian James, P.Eng.. Tawn Covironmentl Consulanes Lid, will be the Project Slanager of the
Quabny Manggement Team, He will coordinare and oversee all aspects of the QA0 Plan,

)
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Petee Frederiksen, Town Covieonmensl Covsubans Led, will serve a2 an Enviesnmental
Monitor. He will parscipate o the development of the QA/QC Plan, and will conduet ansite
environmental monitoring, including activites outlined in subsecton 12,312

Celine Totman, R.PBiwo, Tnton Enviconmental Consultants Led, will be responsible for
developing the QA/QE Plan, including documenting project speafic QA/QE procedures, outlining
ongoing A0 mOnioang fequirements, and prepanng for QA/QC meetnngs. She will alsr, assest
with techucal supparr tor any water qualiey issues thacmay anse dunng construction.

Michael McArthur, R MBio, Town Envieonmeneal Consulanes [sd, will senve a5 an

Envircnmental Monitor and will participate in the development of the QA QC Plan, He wall also
condiset osite environmentl monmonng, including acuvines oudined in anbeecton 0.2.5.12,

9.3.1.2 Testing Program

‘ar sampling coquired wall be conducted in accordance with srandard operating procedures asd
mndusirv-accepted smandards so that the dam are defepsible and meer regubnon QASQC
requirements. Standards that wall be tollowed include but are not hmited w the Boosh r.,—.iumm-.
Freld Samphng Manual: 2003 - for Conanuous Momonng and the Collection of Air, Air-Lmission,
Warer, Wastewarer, Soul. Sechment and Biolesgeal ﬁnmpius.

Examples of QA7 QU protocals tor Beld procedures include:

o Smff undectaking fGeldwark a1l have certficaton for specific services e, dectmnshing,

. sechment conteol, efc
v lostcumenmpon used for meste messurements will be calibrared poor w use and w
ippeopaace frequeney duning the course o the wiock,

* Lrensils used o collect samples will be tharoughly cleaned unng labomarornr grade deteraent
indd chstlled water pdor to the collection of the samples.

v Samples collected will Be pliced in clean samiple conminess provided by the analrucal
laboratory. Sample jars wall be approprely labelled and stored under refmgerared conditions
proor o submission oo the analvncal labormory,

o Appropriate holding wne will be considered when shipping the samples w analvdcal
hboratores,

+ Samples submitted - amalvucal laboratone: wall be accompamed by an appropoatch
complered Chan-of-Custody form.

o Unta assocuted wath the tesung program wall be placed m approprarely libelled fiies stomed at
the S5C-Lavalin /Serco construenon management office

o Soll sampling speeifics:

Sodl samples will be collected either dureetly from the sidewalls of the cxcavaton after
removil of surface smeadng’ or from the excavator's bucker endurng thar the material
sampled had not connered the bucker adewalls).

The bucker af the excavaror will be nomnally eleaned (and/or washed, if o washer 1
available ar the sue) prior w excavanon of each resr (I8

S I.EL':-'-'EI";::I U.'HE‘I"-.. leation of 'iJT!'li‘l.'l:‘. whservanom 5, measurersents, eoc. will be pecorded 1n

. ‘.:'.“:]h':'['.-:nu:ll' ficlld notrchnaks. These notehooks will be stored 10 3 safe Incstion pr'mr 1
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permanent storage.
Examples of QA/QC protacals for laborator pracedures include the following:
o Saitiples wall be sulwnutred directly to analviical labirarunes for analvsis,

» Samples will be stored under refnperted condinons, Sath en-route and ar the hboeatore, if
rocured.

* lhe analvses wall be conducted in sccordance wath recosnized and approved procedures and
techniques sppeopriate to the analysis Ge EPA, ASTAL BCE, etc)

* lhe analvocal iborarones wall analyze laboratony spikes, and where appropaate and avalable,
Swandard Refecence Materials SEMS 1o s enty calibradon of the cquipment. As o oummum,
nne spike and/ or SRM wall be analyzed for each 10 samples [of like analvsis).

& The analyucal labomiories will also anahze blnk samples 1o check for contamisation of the
cquipment. One blank sample will be asalyzed for each 10 like samples.

= A mmimum ot ten (110 percent of the samples submirted oz analesis wall be duplicare samples
obruned . dhe  feld. These  dupleate samples  will determine  the  repeatabiline
ol analvses.

¢ labomon dupbcate analvses will alse be analvzed m adkinon o feld duplicates 10 venfy

analrncal repeatabulity. A mimmum of ane bboratary duplicate for each 10 samples will be
analvred,

. » Field duplicate samples will not be whenofied 1o the analviical laboratooes at the ome of
submmission. “Durmmy ™ desgnations for duplicate samples waill be wsed. These deswmanons will
only be known oo the sampling persantel,

o hnalvdcal and QN QC results will be analvzed and staristically assessend Should the stapstical
analvsis of the QA/QC sl indicare thar the resuls Gl oustde aormal, accepeable
standards (ropically grearer than 20 percent of the relaove srandard difference [R50, then
measures will be taken to wennfy and rectfv the problem. Repear analvsis of the stored
samples muy be conducted o regolve the asue

L puay cecaipr of analvocal resules, the relauve percent ditferences [RPDs) of field blind duplicate and
babormory rephcare analvses will be caleulated and ther accuracy evaluared.

The aceumte and concue complauon of feld notes, data, and photogeaphs s essendal w the
successiul complenon of the poject. Immeduarely following esch field day, field pessonnel will
compde feld nores. prepare a prelmunany scummans of the field fndings on hard copr maps, and
prepare addinonal sampling cequirement repors if requinedd. This svstem is desizned to ensure thie all
tield intfommanon & thomeghly documented while fieldwork 1 still esh with the fleld personnel. and
allows far prelimman: resulrs o be avalabie s nesded,

9.3.1.3 Process Control
Prior w commencement of constructon, the (QA/QC Team wall meer dath RAVCO and relevant

gnvernment agencies 10 comfirm the Envisonmenal QA/QC Plan

Dunng consrmucuon, the Levwommenral Monior (TAT il be an objective overseer of ¢onstricticn

actvinies (e ndependent fom contractars; and will be responsible for inspecting opemtons

.:nsun' that environmenl standards and requerements are followed and thar works ace in compliance
)
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with the prepared enviconmental plans, legnslinon and regulations. The UM will report disecth 10
RAVCQ, the Manssorye of Warer Land and \ir Peotecnon (NMWTLAP) and the Depaniment of Fisheries
and Oceans Canada on all isues with swruficant environmennal effecrs, and report incidents of non-
complance. Contractors will be expected 1o cooperate and comply with the reasonable directions
et by the EAL

Ihe £M wall conduct segular inspecuons of constructon Sicihries and aetivities, 16 well as be pruosent
dunng m-stream work activies o ensure that work = conducted m gccordance with the
enviconmentil construction specificatons, The EM mav attend project team meetings and provide
iput ancd dbrection tor anv coviconmental concerns theoughout the Life of the proecr, Additonally,
penodic L2300 meetngs will be held throughour the eanstruction period 1o review work done
date and address ant porennal 15sues.

Warer intake and discharge fcihues will be mnspected and approved by the EM prior to operaton
ind thereatrer the FM will make penodic inspections. Whenever onsite, the EM will complete a daiy
enviconmental monitonng ceport for submission to SNC-Lavalin/Serco, RANVCO amel relevant
igencies. This ceport wall document site condinons, construction acnivires, and relevant upcuming
project acavines, whach will factlitate an ongoing assessment of potennal environmenial congerns

Detals o the key wtems relaredd o authom, communicinons; coporting and sampling for the EA
and contmetars, and the soles, responsibihities and repurting sequirements are cutlined in subsection
g e

9.3.2 Landscape Restoration and Management Plan

Subsection 7.2 of this volume sets oot the laodseape restoranon and replicement strategy for

SNC-Lavalin/Serco’s pruposal As noted in this secrion, the design strives w avoid mpacts an
existing landscaped areas. In naking rhis approach, SNC-Lavalin/Serco have been able 1o significantly
reduce the loss of exasting lindseaped areas and thereby reduce che need for replacement planungs,
For example, SNC-Lavaling Seeco have now sdaprod an alignment thar fallows the porthbound lines
of Cambie Sweet around Queen Ehzabeth Park [lus revised base alemment, relanve 1 the base
alignment in the RFP, wall avoud all of the previousle envisioned wmpacts on Queen Elizabeth Pagk,
and should also meond tuture impacts on the park, if 2 stanon is buill in the vicime of 33ed Avenue
el Cambie Street.

The Landscape Restoration and Management Plan will be developed by a gualified lhindscape
destgnier and arbonst with mpur from the Eavionmenal Management Team dunng the desngn
development stage. Thus plan will be designed o provide no ner loss of landseaped arca ind will
nclude speefic acoons relazed o

*  Proeenon of exsing landseape elements fo reman
» Relocapon, if required, of cxusnng significant trees, pronaded ther can be suecesfully relocited
» smmge of exsung lindseape clements for reuse after consorucuon

¢ Provison of new andscaping and plasungs for no net loss of lnadscaped arens

9.3.3 Tunnel and Excavation Spoils Disposal Plan

SNEC-Lavaling Serco muy use lind disposal for clean surplus excas amon marenals fwasie wenerated by
e Canada Line. The majoare of the =obd wase will be sol and rock marerial generated duning

. %)
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excavation of the rrenches and runnels. Land disposal for some of these spoils will be explored by
the SNC-Lavabn/Serco pror to adapnon of a dispasal ar sea plan.

9.3.3.1 Clean Waste

Excavanon spolds foumd o be free of conmmunaton under the caremn of the Canadian
Envionmental Protecon Act (CEPA; may be disposed via disposal ar sea if land disposal is not
pracueal (see subsecton %333 Spols thar are shown o be high in el content, and withouor
comaminaton above appheable levels defined by the BC Envieonmental Management Act
BCEMAL may be receved by local municpalices for we m dvke mprovemenes.
SNC-Lavahn/Serco will examine thus and other land disposal opnons for clein wasee pruse o
finalizing of the plans for disposal ar sea

5.3.3.2 Contaminated Wasta

Lontamnatecd wastes are expected 1o represent a muruma! pormon of the solid waste penerared dudng
the Canada Line SMNC-Lavaling/ Serco will develop a testing progoam and (A Q0 mewsuces 10
ulenufy spotl contaminanon levels pane to and duning excavarion.

BCEMA rnw::du:ﬁ for clissificanon of conmmunared waste and Spu{_'u} Woasre wall be followed in
concers with rhe sol testing program w esmblish appeopnate disposal oprions, For any waste found
to be contaminared, an appropoatel permitted receming faciiee will be used. Transporranon and
handling of conmmuinated waste will also be done 1n accordines with the BCEMA and assockred

idelines, ichuding the wee of contracters wath the appropoare hcences and  revnming for

ntarunated waste. Records, including waste manifest and waste steeam geaemior will be produced
and mamtuned in accorcinee with Provineial and Federal requirements and rthe environmensal
requirements from BAVCO

L ncsclosed Envoonmental [aotalnes, of present, are more likelv o be found m currentdy or
previously mdusmalized areas amund Kent Street at the foor of the Cambie Steeet and False Ceeek
arcas on the alignment of the Canada Line. Hydrocarbons such as those potennally leaching inre the
Canada Line alignment trom oft-site sources {eg. gas smnon sizes) are alao 2 passible source of sol
CoOM UL .

9.3.3.3 Disposal at Sea

Mier conswlemnon of disposal abernanves Ssubsection 9.3.3.1 and 9352, it mav be concluded thar
disposal a1 sea i the most envionmentally preferable and pracueal altermanive,

Disposal ar 4en 15 regulated by the Canadian Envirenmenml Paotecoon Mer (CEPA: 1999, and its
‘Uhapasal at Sea Regulation”™ and “Regulations Respecting Applications for Permits for Disposal at
Sea” Eamanment Cansids admmisters the Act and iz Regulitons. and contools all disposals an sea
b svstem of permurs, or “Thsposal at Sea Permit,” csued under the CEPA 1999,

F obran a permit SNC-Lavalin ' Screo must demonstrawe than the marertals o be disposed of at sea
meet the Disposal at Sea Regmlicoms and the disposal ar sea “Interim Contaminanr Tesung
Chsclelines.”

. -
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9.3.3.4 Tunnel and Excavation Spoils Characterization for
Disposal at Sea

Environment Canada requires chemucal analyses w be performed on any matenal thar mughe be
dispesid af by disposal ar sea, where there 15 2 lack of chemical data or a reason o believe thar
vontamtnants such as selected wace menk or oganies are prsent, Only matedals thar have been
tested and that meet the “Disposal at Sea Regulagons™ and the disposal ar sea “Intenm Contammant
Tesnng Guidelines” will be approved for disposal ar cen,

Where dispiosal at sen s the peeterred vpnom for spoil dispesal, SNC-Lavalin/Sereo will develop a
proposed samphng program  foe submission 0 the spproprare remonal oifice of Eovieonment
Canada for approval pror 1o eommencement of loading o disposal ar sen acoviues, The sampling
program will oudine site location, number of samples, rvpes of sampling. sampling rechniques,
anmlyncal methods, parameters of eoncern and qualiey assurance. Mimumum sampling reguirements
will be based on the volume of marenal 1o be excavated and are presented in the Table 9.1 below.

Table 9.1: Minimum Sampling Requirement

I PROJECT QUANTITY #0F | TYPE OF SAMPLING
(m°) SAMPLES l

| Less than 10400 [ | Camposite of surface

| natwe till o | metre depth
.ﬂ.-il.'ll — MM 9 Compazite of surfice

: native il to | metre depth,
JLHI | — BENN) I i2 Composite of arfice

| natve ull o | metre depth,

Mere dian GO0 r}-'-mtiwr af samples 16 be derermined on a
| project-speeific basis,

Miumum chemical analysis rthar shonld be conducted bt analvucal laburawrnes aceredited and
{'I'L‘."I:l.:.l'l'j h!. :h': r:-"ll!lil_i.hlll Il.hﬁﬁl'i_ﬂ'hlr‘. I‘"‘Jr f‘,n‘l".:mmLﬂ:_.]] 1'I.nal]'mal [_;‘ly|[l|[nnp¢ ﬁ‘E_‘LL iy
provided in [able 9.2 beluw

Table 9.2: Minimum Chemical Analysis and Limit of Detection

“PARAMETER " LIMIT OF DETECTION
Trace Merals: Mercury 2wy s
Cacdminm i " lug'e
| legrames: PAHs Il ug'z
(thee: | ]:-.:-{:I Llgganic not apphcable
(larban
Particle Sixc ]I nar applceable

. L

D)
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Followang the site hustory and/or chemual analvsis results, Environment Canada ean require an
wereased number of samples and/ or analvsis of addinonal meials and/or veganics.

Mawenals found w contain substances of concem ar or higher than, the regulated or guideling
concentraions will have 1o underake wxcn wstng to show that wwill not cause acute or chrenic
effects on manne organisms o human health, whether or not ansing from theie brraccumuliton in
MARNE GOEANSTS,

Addinonally the sampling program should include:

# A locauon map for the dredge o evcmvaton siee with the streer address of the proposed
excavation or drediee sire

# A\ site map showing the peoprsed exeavation or dredge aire relutive 0 nown landmarks
and or streers

o N pautical ehart mhl'm'i:tg [ armnn |-t‘||-.nimg s
v\ st of any known possable contaminant inpur sources in the vicinisy of the peoposed works

& wanten eecord of the demswon making process wsed n seleenng disposal ar sea as the
preferred marenals disposal opoon, explamng why other disposal methods are 201 being used

v\ sie use II-IHIJEI'-' tor the ete from which the mater] destined for dup- wial a1 sea wall onginate

9.3.3.5 General Timeline

."t!! proposed disposal ar sea projects wre reviewed under the “Canadnn Envieonmenral \ssessmeny
Aer” thus, before a permit 5 wsued by Enviconment Canada, it 32 subjeer 1o setentific review aod
pubilie copsultaton, which may wke dhout rwo 10 three mondhs.

A permit s dssued by publshing ot in Part | of the “Canada Gazewte,” and, under CEPA 1999,
sperations may not start untl 30 davs after publication.

Unce tsued, @ permit s remsin in effect for 2 maximum of one vear. If aperavons are sull
required after one vear, anocher permir is required and may be applied for aramy wme

9.3.3.6 Summary of Information Needed for a Permit
Application
Az a sumpery the ollovwing nformagon will be required for the permit applcation o be processed:
o Coverlemer desenbing the project m derail
o [dennfication of matenal w be disposed
* Appbeant name, where, when, how and why disposal wall occur
»  Nautcal chare showang locnon of loading sire
»  Comparaove assessment of alemaoves o disposal ar sen
o bhstory uf rhe loadmy sire
+  Chemcal, phyacal and biologieal ehasactensoes of the naterial w be disposed of
»  Locauon uf loading site with respect to porenual pollunon socrces

. v Loeanon of disposal size with respect to enviconmentalle sensitve areas
)
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» Mirgeanion and tming consideranons

9.3.3.7 Parmit(s)
The vbramced disposal at sea pemut’s, will secout condinons controlling:
+  The oope of material o be dispased
o The quannt of the matertil to be disposed
o The locanan Gf the loading sive
»  The lecanon of the disposal site

. Fl..ll.l-lpﬂ!.l..'tlli usc and TOLULINTIments

»  Resmcoons such as ceporung o the Canadian Congt Guand or restctions on the hming of
disposal eperanons

9.2.4 Conceptual Plan for North Arm and Middie Arm
Bridges - Engineering Designs and Staging and
Erection

The propesed generml ammngements for both of these rhver eroasings are <hown i Deaswangs 4208
1642 thooudy 1647 10 Appendix B-l. Both souciures have been deviloped w provide for all
navipational, rall and coadway cleamances, General arrangements for each srricture are discussed n

.uhsl.":l.inmi 212 and 2 1.5 of this volume and methods of constmicnon are presented i subsectons
B 1.3 andd 814

9.4 PERMITS, LICENCES AND APPROVALS

9.4.1 Introduction

The numersus pemmins, loenses and approvals required a3 part of the Canada Line construenon and
operanon will be dependenr on the npe of omstucuon and operation  facilines and
asseciied feamures. Speotic oquirements are refecenced i individual sections of this EMPC,
S C-Lavabn /Serco wall dex t!n[‘l i ::11;1[1 to procure the needed permiits and ipprovals based on the
specific requirements Lisred in the EACA submined by RAVCO and the resuluny EAC issued by the
EAQL Ths plan will consider the eesults and recommendations of the pre-applcanon srudies pur
foeward by BRAVED and the input given by agenay copresennoves involved in the EACA review
process. The detaled plins of SNColavalin ‘Sercn’s BAFO may require most o all of the permis
schentfied br RAVCO o the EAMCA, Additional permits 10 these discussed in che EACA mav also be
requtred.

SNU-Lavalin, Servo will ensure some or all of the folloswg permis and appeovils dre acguured as
part ot the cavieonmental compaonenr of the Canada Line construcoon and opermnon. Other sernans
of the EMPC. will discuss the detals suzrounding the precequisites and procurement of the permits
and approsals reeded for the Canada Tine.

serco ».m.-)?_“ﬂ.h 847
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9.4.2 List of Activities and Associated Permits and
Approvals

The tollowing provides an indicarion of the trpes of peonis and approvals that mar be required for
selecred fearures of the project.

Fraser River Crossing and Middle Arm Crossing

*  AMuthonzaon by the Depariment of Fisherics and Oceans (DFOI under 33720 of Fisheries
Act

- For fizh habitar chunges due to installanon of new piess

Condinons o bt or mmmmize impacrs o tish or fish habiar thar could be Giused duning
CONSEUCTIOn

+  thorzanon by DECOYCoast Guaed under Navigable Waters Protecnon et
Coneerns prer locanon, desynt and manne reaffic discuption) saferv
v L nlines permats

-~ Forwe '-'I‘.I“‘_E' nizar wehecom, s or sewer lines

Cut-and-Cover Trenchwork
. - _'ip‘p."-'n'.i.tri under the BC Lovieonmental !\-L.a.n;l.gr;m:n: et
Ispezal of any contamunated solly
- Transpomoon of any conmamuted sotks
o Nogficaton and/ o Approval onder BC Waer Acr
- Por wenching near wip-of-bunk or siream coossings
»  Authoozaoon ender Henmpee Conservaonnn et
- Tooaddress anv potennal archacelopcdl sites ncar teench locanon
v urhonzanon wnder Canadion Eoverosiment Protection Aot
For disposal of clean spoils via digposal ar sea
= Mumeapal permuts
- Fill peamir fue disposal S needed) of clean 6l un land
- Trathe Permuts for suad closires, ere.
Permuzs tor wse of boerneds./city nzhts-af-way for srageg, ete.
lcee cuttng poomis
Nuotse permit Vancouver Bulaae
Hentage Awragon Permir Oy of V ancouver:
s L'nlines permirs

Fear werking near telecom, g5 or sewer linegs

)
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Drill Tunnel

Lrulieses perenars
For working near telecom. gas or sewer lines
Approvals under the BC Enviconmental Management et
Dhsposal of any contamunated sodls
[nzporiation of anv contamunated soils
Pt wo cover dust and nobse
Authorzanon under Canadian Environment Protecion Act
For disposal of clean spotls via dispozal ar sea
Vwhartaadon under Hertage Conservanon Aot
' address any potenual archaeological sies near wnpel focanon
Sumeipal permas
Full pesmar for dispipal G needed) of elean @l on land
= Traffic permuts foc coud closorees, e,
= .'E‘I'l’!l'ub 1LI-E s of !)']Lill:"'l."'lfdé nl‘\ “gh:ﬁ-«lt’-'\\, Ay :';lf '=L"|_‘:‘|ﬂg‘1 g {
T'eve cutting permirs

- Nowse permut tez Vancouver Nowse Brlaw

Station Construction

Nuooficaton and, or Approval under BC Water Aey
- Addressng managemene of surface water runndf from sie
Muthonzaoan and or Lerer of Advice by DFO under 35320 of Fishenes Act

Addressing management of surfacy water ranoff fom site duting constructon and dunng
ppeTiiion

Roadworks

Autheezaoon of Lener of Advice by DFCY under 3302 of Fishenies A
Fepr ary ome sachaneh 1< ear wop-of-bank o crosses a stream
\ddressing management of surface warer runaif from site

Motfieaton and (oe Appeocal under BC Water Aet

- Addressing managemenr of surface water runoft from i

- For anyv ome eoadwoek 15 near rop-ol-bank e coosses a stream

Railway Perow
For anv wenchwork near catl mght-ofoways

\uthonzanon under Hentpe Consenvation Act

- Toaddress anyv putential archaeological sues near roadway locaneon

| )
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v Murmcipal permits
Fill permur for disposal fif needed) of elein i1l on land
Traiffic permats for road closures, e,
Permits for use of houlevards /cire nghts-of-war for staging, erc.
- Tree cutting permrs
Henrage Alreranon Peermin (City of Vancouver)
*  \ppeovals under the BC Favironmental Managemenr Ae
- Dispesal of anr contammared soils
Teanspormaton of any conmmumied soils

Peomue o cover dust and nonse

9.5 ENVIRONMENTAL MANAGEMENT PLAN FOR
OPERATIONS (EMPO)

Addendum 3b ro the BAFD) [nstucoons reviman: o the Envieonmentl Management Plan o
“Peovide 2 clerr mdeeation of the mtennon, commennent and approach of the EMPC, and how /whio
will umplement the component pasts of the progeam dunng Construcnon and Openiion of the RAV

"o addimon o the Eoveonmenol Managemen: Plan foe Comsruction, SNC-Tavalin/Sereo

Line.
.ﬂﬂ develop an Epvionmental Management Plan for Operanons EMPO) 1o be ready for

rnpl-:m:nr:?mn prine e feEnng il comems s Hung of the vanoous COmpoaents of the Canada Line
The EMPO) wall deal with saite-specific and system-wide environmenul speers of the Cansda Line
and will use background miormaoon from exsting EMPO: including Sercn Diocklands Limited's
Light radway i London, LR and Transtank’s Expo and Millennivm Lines,

The operanons and numnrenance for the Canaca Line wall peovide the overll framework for
emvironmentil management fur operanons and mantenance activitnes on the Canada Line, including
the wperanon of the mwans, the mil lines, the stanons and the Operations and Muinrenanee Centre
WOAMD). Tr wall be wsed by SNC-Lavalin/Serco as the pamany document for plnning and
umplementing enviconmenol peogeams for the Canads Line. The major arcas of enviconmental
TEnageniem mrchude the fillomans

o Liqued and salid wiste management from the statons, offices ar the OMC, maintenance and

cepair Bacilines for the trass at the OMC and tracton power stauons
* Resource consumpnon. inchiding energr. water and paper products
v Pollutem prevennon, mcluding releases m water from clenning acovities: nosse and vibranon

toom operation Of the runs, the use of underground and aboveground storage anks and air
ermssions from company vehecles
The envennmental management organizicon ncluding responsibilities, lines of authont and
communicagons, ceporiig procedures will alio be mncluded in the EMPOL

sNC-Lavaling Serco wall sdepr o peoacave approach 1o environmenial management. Thas will include
development and implementanon of an emvimonmental awareness and taning progmam far

)
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emplovecs and contoctors: encrgy and water conservanon programs: developnent of an emergency

preparedness plan re deal wath envrronmental incidencs and “reduce, reuse and recvele’’ protocals.

Ihe plan wall be revtewed on an annual basis and updared as required

A drait Table of Conrencs for the EMPO 1 provided in Exhabir 1.

%)
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Canada Line

Environmental Management Plan for Operations
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315 Sewage
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Soise Alanagemnent
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Fishenes and Wildlite Management
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3701 sabd Waste Manasgement

572 Laguad Waste Management
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MAINTENANCE

1.0 INTRODUCTION

Volume  of the Canada Line Proposal presents our soluton for the Operation and Maintenance
(O&M) of the Canada Line and its assets over the eoncession period, and the preceding preparations
for commencement of operations,

The fallowang aceonyms and abbreviations are urlized in Valume C:

24T 24 hours per day, seven davs per week
AL Alrernaung Curremt
AFC Aurtomate Fare Collecnon
AQV Avatlabilicy, Qrualicr and Volume
AT Automanc Teain Conrol
ATO Automade Train Operanon
CAPEN Capiral Cosrs
CCTV Closed Cirount Televisian
CPA Crnme Pattern Analysis
CSA Customer Service Assistants
. D [eect Cureent
DA Duty Manager
I R Digmtal Mulo Meter
DPU Designated Policong Unic Oitficer
E&M Electrieal and Mechameal
ETI Fngineenng Technical [ssue
FLRT First Line Response Team
Ha&s Health and Safery
HR Hluman Resources
IMS Integrated Management Svitem
150 [ntemational Saandards Orpanzanon
IT Infarmanon Technolog
KPL Eey Performance Indicators
LADY Light Metrn Vehicle
MAIS MMatnrenance Management Srstem
d:M Operavon and Manwenance
. DMC Ohperanan and dMainenasce Centre
R T T N e

®)
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orco Opcrions Company

OPEX Operational Costs

PA (D Personal Assisane

PA () Public Address

Pl Passenger Informanon Display
ROCA Relmabilisy Centred AMuntenanee
RSLE Raolling Stock Engineer

RS Ralling Stock MManager

Lss Raolling Srock Supervisors

RST Rolling Sreck Technician

S&T Signulling and Telecommunications
SES Safety Engineenng Services

SO& Safery, Quakry and Environment
VM Ticker Vending Machine

™wU Dicken Validanon Unie

VAC Volts, Alermaong Current

VD Violts, Unrece Current

V)]
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2.0 SUMMARY OF OPERATIONS AND
MAINTENANCE

2.1 OPERATIONS PHILOSOPHY

Cur aperatng philosophy is based

%)

Sercg SMNCLAVALIN
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Canada Line
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Figure 2.1: O&M Steady State Organization

2.2

PASSENGER FOCUS

%)
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C-4
[REVISED FOR CONCESSION AGREEMENT)

L (D€
g 2!



2.4 MAINTENANCE

2.5 SAFETY

2.6 OPERATIONAL PROCEDURES

2.7 PERSONAL SECURITY

2.8 INTEGRATION

serco

)

SN LAVALTYN
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Canada Line

STAFFING
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e

3.0 SERVICE PLANS

3.1 SERVICE PLANS AS DETAILED IN SCHEDULE 4 OF
THE CONCESSION AGREEMENT

IE; {_i){ﬂ)
g 2\

R e R T
)
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4.1

G.d

4.2.1

OPERATIONS AND MAINTENANCE
ORGANIZATION PLAN

INTRODUCTION

SERVICE PROVISION

Use of Subcontractors

R e S i P o o T BN R - o o f e - o]
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g0
S. 2\
4.3 ORGANIZATION AND STAFFING

4.3.1 O&M Start-Up Organization
The dia ' : the : : ; ; . "'I(ﬂ;{ﬂ.)
gramn below depicts the O&M Son-Up Organizaton 5,1

S. 2

Figure 4.1: Q&M Start-up Organization Plan

. S_ﬁ.l’_r')fﬂ-)

ol

3 ( i) (e'j
g .2l
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4.4 MANAGEMENT ORGANIZATION

Figure 4.2: Management Organization

G 7 (D))
5.3

4.4.1 Roles of Senior Management

S0k
5.2

. R g T e e
)]
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S FONED
5.2\

. 4.5 KEY EXTERNAL INTERFACES

5. (1))
S22

%)
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Figure 4.3: Kev [ntecfaces

Q.3 (D)
S.2]

4.6 OPERATIONS ORGANIZATION

5. 17 (!\){.‘3)

5 2!
. i R A T R T R S S TR
)]
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Figure 4.4; Operations Organizaton

4.6.1

6* |‘1—(1.}{E)
S. 2l

Service Delivery Team

S.1F0)E)
5.2

)
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vuty Manager (LId )

Service Operators

%)
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5.9.9  Station and Car Park Lighting and Security Features
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* The overll presentaton of the Canada Line svstem
* The provision of a high-quality environment foe the travelling public
* The comfart of 2 controlled environment

We firmly helieve thar the guality of cleaning on the svstem 1< a customer-service issue and nor a
routine mamtenance task. To ensure quality standards and targers speaified under the Concession
Agreement are achieved, the service provider will be direedy monitored and such contracts managed
under the direction of the Customer Services Manager.

The coantmer will be wrtten by one of our expernenced Contract Managers, wath careful consideranon

Zven o our service perfarmance targets and our objective of delivedng 1 neat and attracuve svstem

to passengers at all umes. As part of this contract, OPCO wall produce a Cleaning Plan, specifiing

the frequency and levels of cleaming required 1o achieve this objecuve. We will review the Cleaning 51} {M)
Plan regularly and modify it if the required level of cleankness i» not being achieved

This Cleaming Plan wall reflect the standards set out in Schedule 4 of the Concession Agreement and S L

the aspianons of OPCO to provide a high standard of cleaning ro suppore the overall desired image
of the Canada Line.

Sutficient resources will be procured under the cleaning contzact o deliver the specified
requirements, including:

*  Ongoing cleaning during revenue service

. »  Planned daly cleaming of public areas

*  Penodic heavy cleaning
»  Spealic service entry cleaning of vehsele intenors

With a fully automated svstem, external cleaning with be undertaken as pamr of the schedule and
processes tor making a vehicle ready for service fe.g a hand-back of a vehicle feom mamtenance
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5.13.2 Service Disruptions and Failures
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Figure 5.2: Service Disruption Response Diagram
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5.15 PROVINCIAL EMERGENCY PLAN

S
S. 2l

5.16 HEALTH AND SAFETY PROCEDURES

S 17)E
$ .2

R R R T A A R
o)

Serco ST AVALLSY
C-52
[REVTSEI FUR CONCESSION AGREFMENT]



Base Case Mltuise s i

T i

Canada Line T
e VOLUME C = OPERATIONS AND MAINTENANCE

Py A

5.17 OPERATIONS RISK MANAGEMENT

)

serco SN EAVALTS
C-53
[REVISED FOR CONCESSION AGREFMENT]



Canada Line o

VOLUME C — DPERATIONS AND MAINTENANCE

]
o
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6.1.3  Monitoring Performance, Analysis of Failures and
Reporting of Trends
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6.2.2 Rolling Stock Maintenance Staff Structure
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6.2.4 Vehicle Maintenance Procedures
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Figure 6.1: Example of a Rolling Stock Maintenanee Procedure
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Figure 6.2: Example of 2 Maintenance Checklist and Procedure

6.3 INFRASTRUCTURE MAINTENANCE PLAN

3 i)
s d)m
s.2)

)

serco SNCLAVALIN

c-T
[RENTSED FOR CONCESSION AGREEMEN)



LSS Rl TN e ——"—

VOLUME C = OPERATIONS AND MATNTENANCE
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6.4.7 Workshop Equipment

6.4.8 Renewal and Upgrade

6.4.9 Refurbishment Program
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VOLUME C: OFPERATIONS AND MATNTENANCE
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METHODS OF MEASUREMENT
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COMMUNICATIONS PROTOCOL

1 GENERAL PRINCIPLES

The Concessionaire and RAVCO agree that the Tollowing general principles will quide implementation of
this pratocal:

a)l Recognition of the significant public profile and impantance of the Project in the region;

b} The Concessionaire’s responsibility to Design, Construct, Operate and Maintain the System,
which includes an obligation to engage and inform the public as these responsibilities are
carried gut,

c) RAVCO's responsibility tc oversee the Concessionaire's progress and achievements against
the obligations set out in the Concession Agreement;

d) Mutual respect for the respective roles of each Party,;

e) Full cooperalion and cocrdination between the Concessionaire and RAVCO to pravide fur
cansislency, afficiency and success;

fi Publc and slakeholder inpul regarding the Design, Construction and Operaton and
Maintenance of the System will be recorded and considered, along with financial, lechnical
and schedule implications, by the Concessionaire. Further, the Concessionaire will wark with
RAVCOQ to report to the public and stakeholders regarding the manner in which public and
stakeholder input will berhas been considered.

o CONCESSIONAIRE RESPONSIBILITIES

Recognizing the significant public, stakeholder and media interest in the Project, as wel as the impact
that large scale consiruction in a busy cofridor will have on residents, businesses, commuters and others,
the Concessionaire is committed to cocperating with ils project partners and lo engaging the public
through communications. consultalian, lizisan and netification activities as the Project is built,

During the Construclion Perod, the emphasis of communications, consultation and community laison
and nolfication activities will be an invalving and informing peoject stakeholders, particularly those directly
affected by conslruction, about construction activilies.

During the Operating Period, the emphasis of communicalions will be on reporting, customer service,
participating in the preparalion and delivery of critical inciden! communications and cooperating on
general communications activilies.

2.1 Communications & Media Relations

In preparation for and during the Construction Pericd, the Concessionare will:

2.1.1  Develop, update, resource and implement, as agreed between (he Concessionaire and RAVCO,
communications and media plans, lo keep the public, stakeholders and media informed about
project construction activities.

2.1.2  |denlity dedicated communications and media perscnnel and coordinate, as agreed between the
Concessionaire and RAVCO, responses to media requests:

213  Identify a spokesperson for project construction aclivities, schedule, nalification and related
issues

214 Develop and produce collaleral malerial, including:

a) Print, web-based, and other elements describing and providing information aboul the project,
to support communications and media plans;
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215

216
217

2.2

b} Review collaieral matenals with RAVCO and, where necessary as agreed between the
Concessionaire and RAVCO, seek approval on such coliateral materials;

Participate in issues identification and management, including responding to issues that arise
within agreed timeframes;

Pariicipale in regular conference calls and/or meelings with RAVCO, the Cities and YVR,;
Monitor dally and report on communications and media aclivities in monthly Progress Reports as
agreed between the Concessionare and RAVCO

Community and Business Liaison and Notification

In preparation for and during the Construction Period, the Caoncessicnaire will:

221

222

223

Develop, update, resource and implement, as agreed 1o between the Concessionaire and
RAWVCO a community and business liason and Construclion Period notficalion program,
including a traffic management consultation program, which addresses the objectives of:

a) Regular communicalion and outreach 1o residenls, businesses, commuters and olhers along
the route to inform lhem of construction activities with particular altention lo communicaling
the scope, schedule and stalus of the Consltruclion program;

b) Gaihering and considering input fram external stakeholders;

¢) Establishing processes, between the Community Liaison & Construction Management leams,
o

Respond to consiruction-related inguiries and complaints;
I, Address and respond o inguires related (o consiructon impacls;

H. Work lowards developing communications materials that provide a level of
predictability in accordance with the Approved Construction Schedule as defined in
the Concession Agreement, and

V. Collaborate to implement sclutions to issues or problems thal arise during
construction while respecting schedule and budge!;

d) Providing timely notice of construction activities as agreed by the Concessicnaire, RAVCO
and the Cities/YVR;

e) Paricipating in community evenis and meelings as agreed by the Concessionaire, RAVCO
and the Cities/YVR,

Make available resources for community and business liaison and nalification activilies consisient

with agreed plans including:

a) ldentification of three community liaison officers to be responsible for community and
business liaison and refated aclivities prioe o and during the Construclion Periad;

b) Identification of technical resources to facilitale the timely provision of Construction Pericd
information to the community liaison and communications team and to slakehalders:

c) Responding o public inquires and complaints wilhin agreed timeframes;
d) Coerdinating community liason and construction notification activities with RAVCO:;

Develop and produce collateral malerial to support community and business liaison and
construction notification activities, induding:

a) Prinl, web-based, visual, ouldoor signage, public notice advertising, and cther elements as
appropriale to describe and provide information about the Design and Construction of the
Project,
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225

2246

227

228

2.3

b} Review collateral materials with RAVCO and, where necessary as agreed between the
Caoncessionaire and RAVCO, seek approval on such collateral materials;

Participate in issues identification and managemenl, including responding lo issues that arise
within agreed limeframes;

Moniter and report on community liaison and consltruction notification activities monthly as agreed
between the Concessionaire and RAVCO;

Estabiish a project office whare members of the public can access infarmation about construction
achivilies;

Establish and maintain a public information telephone line with recorded information on public
consultation and canstruclion activities, wilth voicemail capability to record comments;

Maintain records of all material public inquiries, complaints and communications and provide
copies or summary reperts to RAVCO as agreed belween RAVCO and the Concessicnaire,

Public and Stakeholder Consultation

The Concessionaire will:

231

232

2323

2.34

2.4

Suppert the Preliminary Design Phase of consultation by providing:

a) Input and participatian from techmical and design personrel to suppert preparation, program
and reporling requiremenis;

by Deveigpmenl and production of collaleral malerials to support the Preliminary Design Phase
as agreed o by the Concessionaire and RAVCO:

Lead the development and implementation of a Detailed Design Phase Consultation Program,
induding:

a) Development of plans, incduding descrption of those aspects of design upan which the
Concessionaire seeks input from participants, as agreed between the Concessionaire and
RAVCO;

b) Providing technical, design, and consultation personnel to plan, coordinate, facilitaze/conduct
and report on the consultation pragram;

c) Providing public nolice and logistical coordination lo support community participation in
consultatian events;

d] Development and production of collateral materials consistent with plans as agreed between
the Concessionaire and RAVCO.

It is understood that the Design Advisory Process runs in conjunction with the Delailed Design
phase consultation. Responsibility for content of submission, presentations, and meelings
associaled wilh the Design Advisory Process is the sole responsibility of the Concessionaire,

On behalf of and working with the Traffic Management Committee, lead the develapmenl and
implementation of a traffic management consultation program, including:

a) Development of a process to idenlify the scope of consultation
b} Providing public notice and logistical coordination to support community participation

Data Collection and Reporting

In preparation for and during the Construction Period, the Concessicnaire will be respansible for:

241

Participation in regular conference calls and/or meetings as agreed by Ihe Concessionaire with
RAVCO and Cities and YVR to inform, report on activilies and issues;
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243
244

3.

Public reporting on activilies and pregress against plans on a quarierly basis and annual basis as
agreed betwean the Concessionaire and RAVCO;

Reporting to RAVCO on eritical incidents/issues as necessary;

Ongoing data collection, including maintenance of records and submission of summary reparts as
agreed between the Concessionaire and RAVCO.

RAVCO RESPONSIBILITIES

In preparation for and during the Construction Period, RAVCO will:

31
32

33

34

35

36
37

38

4,

Promole understanding of the Project;

Function as lead spokesperson(s) on broad project issues, including those not related to specific
construction and opealing ssues,

Lead development and delivery of the Preliminary Design Phase Consultation with support from
the Concessionaire as defined in Section 2.3 abave;

Lead and coordinate haison with and reporing to (quarlerdy and annual) Funding and
Participating Agencies, with suppart from the Concessionaire as described in the approved
protocols, plans and work programs developed further to Section 4 of this Protocol;

Review and provide npul on the Concessionaire plans and public communications materials,
including media releases and approve such materials as agreed to between the Concessionaire
and RAVCO:

Communicate prompity with the Concessionaire on important Project issues:

Provide the Concessionaire with advice and support for specific communications, consultation
and community liaisen aclivities as agreed and decumented in the approved protocols, plans and
wark programs deveioped further |o Seclion 4 of this Prolocol;

Manitor the Concessionaire’s progress against plans and provide feedback on performance,

FURTHER WORK

The Parties acknowledge that further work between the Concessionaire and FAVCO is required to
implement the roles and responsibilities as currently assigned. During the course of this work, or in light of
practical experence, (he Concessionare and RAVCO may mutually agree lo amend this Protocol. The
Parties have developed:

4.1

42

43

4.4

Prolocol agreements outliming lhe further roles and responsibiliies of ther respeclive
communications, consultation, community liaison and construction notfication leams;

Pralocol agreements, including public notice prolocols, and outlined processes to supporl the
terms of this documeant;

QOutline plans that will assist the development of detaled communications, consultation, and
community liaison and construction natificalion programs;

Qutline plans that define shared responsibilities, including: development and maintenance of a
project websile, management of public inquiries and conlacts, and certain community and
business l@ison activilies,
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The following protocol agreements are referenced above and attached here as Appendices 1 - 10:
Appendix 1 — Qutline of Roles & Responsibilities

Appendiz 2 — Construction Nolification Program

Appendix 3 — Community & Business Liaison Program

Appendix 4 — Traffic Management Consultation & Communications Program
Appendix 5 — Managing Construction Period Disruptions

Appendix 6 — Public Enguiries & Contact Management

Appendix T — Issues Management

Appendix 8 — Project Website

Appendix 9 — Community Project Office

Apperdix 10 — Media Relalions

5. COMMUNICATIONS PLAN

The Concessionaire will, no later than 20 days after the Closing Dale, complete the Communications Plan
far the Construction Period in accordance with the pnnciples and requirements set oul in this
Communications Protocol (including the Appendices hereto) and will submit such Communications Plan
ta RAVCO for review and comment. RAVCO will review such plan and may (but will not be obliged o)
pravide commenis (o the Concessionaire proposing changes that RAVCO, acting reasonably, considers
necessary 1o finalize the plan consistent with the requirements described in the Communications
Protocal, The Concessionaire will amend the plan o include any such comments. If RAVCO does not
respond within 10 days, the Communications Plan will be deemed lo be approved.
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Appendix Z: RAV PROJECT PROTOCOL — Construction Notification Program

|
| Subject:
|

Construction Notification Program

' Background:

The Concessionaire is responsible for Construction Period notification.

Throughout the Construction Period, the Concessionaire’s communications effort will
be guided by the Approved Project Schedule in order to provide advance natice lo the
public, residents, businesses and slakeholders about impacts or traffic disruptions. It
should be noted that with & Project of this magnitlude and complexity, the Approved
Project Schedule will be subjec! lo change. Communications taclics will lherefore be
flexible and adaptable in order lo ensure that advance notification is provided to all
stakeholders about canstruction and traffic impacis. The Approved Project Schadule,
for communications purposes, will be prepared for each calendar year—broken down
by month—along with a limeline cutlining naolification lactics.

nm

Protocols:

The Concessionaire s developing a construction notification program designed o
provide advance notice to the public, businesses and stakeholders about consiruclion
impacts and iraffic disrupbons. Molification tools will be Nexible and adaptable in order
to ensure thal advance naotification is provided to all stakeholders about construction
impacls and traffic disruplions

PR e s

| Based on the Approved Project Schedule, the Concessionaire will prepare for

| communications purposes, a notification plan far each calendar year—broken down
! by menth—along with a tmeline oullining notification tactics. To establish this

| document, the Concessianaire will work with RAVCO, the Cities, YVR and other

. Relevant Authorities lo determine appropriate notice periods and notification tactics
! for specific acivities

i This notification pian will also consider input provided by corridor residents &
slakeholders. through various consultation activities. Based on the Approved Project
Schedule, both an annual and a six manth schedule (noting lhal changes will occur),
along with a regular one-month “look ahead” schedule will be made available for
those corridor businesses and stakeholders with advance planning requirements.

=

The following processes will be put in place to ensure ongoing, joint review by
RAVCO and the Caoncessicnaire of the Concessionaire’s construction nalification
program;

1. Bi-weekly RAV project technical & construction leam meelings

2. Weekly RAVCO ! Concessionaire issues calls

| RAVCO Lead:

Vice President, Corporate Affairs
Senior Vice President, Engineering

| Concessionaire
Lead:

Vice President, Public Affairs
Technical Direclor
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Appendix 3: RAV PROJECT PROTOCOL — Community & Business Liaison Program —
Construction Period

Subject: Community & Business Liaison Program - Construction Period
Eckgmund: Significan! expansion of the regional rapid transit network involves majar conslruction

activities in busy urban carridors. This construction will inconvenience corridor
residenis, adjacenl businesses and commutiers. Temperary traffic diversions or
Iimitations will be requirad 1o allow construction to take place, and construclion sites
will generale noise and dust.

e —————

The Concessionaire and RAVCO are commitled to eslablishing and coordinating
community and business liaison programs. The objectives of lhese programs are o
previde for cngoing communication with residents, businesses and commuters, for
i dissemination of Project infarmation, 1o respond 1o inguiries, monitor construction
activities, and lo address specific issues that arise during the Construction Period
Protocols: | The Concessionaire will develop a community and business lisisen program designed
o provide information and seek input and feedback from residents, businesses and
| other slakeholders about construction impacts and traffic disruptions.

| The Caoncessionaire’s Community and Business Liaison Programs will include such
activities as:
= Community Liaisan Officer participation in community events & meebngs,
= Conlacl programs to identify issues of concern (o individual businesses,
residenls and other slakeholders;
= Community presence through the Project office;
Schoo! outreach program, |
, Small group & neighbourhood meslings to discuss the Project; and |
| * Caonstruction tours for selected stakeholders. |

| The Concessionaire will aiso liise with businesses ta inform and nolify them abowt
consiruchion impacts.

In acditian, the Concessionaire will attend RAVCO's Business Liaison Commitiee
| meetings regularly Lo provide technical and schadule updales on consiniction and
| receive feedback.
|
| The Concessionaire will develop a process by which it will assess and act on issues
| and problems arising from construction related aclivities. See Appendix 5 for
| description of this process.

| In addition, RAVCO is developing and funding the following Business Liaison
Program Initiatives:

1. Retention of a Director of Cammunity Relations, respansible for developing and
implementing RAVCO's community & business liaison activities and working with
the Concessionaire (o facililate and cocrdinale joint activities;

2. Estabiishment of Business Liaison & Communication Committees to: i
g. Provide informalion and advice to RAVCO and the Concessiongire 1o be used !
| for the development of a business liaison & netification programs to manage !




| construction-related disruptions where possible and achieve predictability in the

schedule for businesses adjacent lo construction, while respecting Project
consiraints associated with safety, affordability, and schedule; |

| b Provide a conduit for businesses adjacent to construction 1o raise concerns and |
¥ 1}

provide advice on strategies to address issues; and

| & Provide a forum for RAVCO and the Concessionaire lo present information and

discuss approaches for addressing business concerns regarding consirugtion- |
related disruptions; and 10 provide recommendations and feedback to RAVCO |
and the Cancessionaire regarding business liaison & notification; |
. 3. Funding a full-time Project Director to provide direct support for the Business :
i Laison Commitiees;
| 4. Funding Market research 1o guide cuslomer atiraction stralegies during the
i Construclion Period;

| 5. Funcing a Retail Consultant to develop fools and termplates o assisl small and
! independent businesses to manage through the construction period; and

6. Pursuant to lhe terms of the Environmental Assessment Certificate:

a. Investigate opportunities to mitigate impacis of lost parking oppartunities for
retail businesses;

9. Initiate communication programs 1o inform the public of access to businesses
and promote conlinued business patronization; and

c. Allacate 5200,000 per year for four years, beginning in 2005 for such |
communication programs for the Downlown and Cambie Sireet segments of
the Project where cut and cover technology will be employed.

RAVCO
Communications
Lead:

Vice President, Corporale Affairs

Concessionaire
Communications
Lead:

Vice Presiden!, Public Alfairs

11 =
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Appendix 4: RAV PROJECT PROTOCOL - Traffic Management Consultation &
Communications Program

Subject:

Traffic Management Consultation and Communication Program

Background:
1

The Concessionaire’s Traflic Management Pian calls for the Traflic Manzgement
Committee lo consider public input on braffic management sirategies and o implement
public information or nolification programs lo advise the public of raffic disruptions

during the Construction Period.

| Protocals:

On behall of and In conjunction wilh the work of |he Traffic Managemenl Commitiee,
the Concessionaire Community Ligison and consultation team will undenake |hese twao
activities related to lraffic management. first 1o cansuit with key stakehalders (such as |
emergency responders and large corridor deslinations) and the public on traffic

impacts and incorporate feedback, where possible, into the Tratfic Management Plan; |
and second (o develap a traffic notification program to advise (he public about Traffic
Management plars,

The Concessionare's raflic management consultation wil; |

« Take place far enough in advance of pre-construction'construction activities
requiring raffic disruption to ailow for adequate consultation and advance
notification;

= |dentify those aspects of the traffic managemenl program on which input can
be considered; |

+ Provide for stakeholder and public review of draft plans, gathering of input and |
reparting out on decisions/raticnale,

« The Concessionaire will collaborate with the Cities, YVR, RAVCO and
Translink as appropriate to develop these consultation and notification !
programs |

| RAVCO
| Communications
Lead:

Vice Presidenl, Corporate Affairs

| Concessionaire
Communications
| Lead:

Vice President, Public Affairs
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Appendix 5: RAV PROJECT PROTOCOL - Managing Construction Period

Disruptions

Subject:

Managing Construction Period Disruptions

P w o EwEEe we——

e el

Background:

In the RAY corrider, the guideway, stations and asscciated infrastructure will be
built as per the Approved Project Schedule. This canstruction will inconvenience
corridar residents, adjacent businesses and commulers. Temperary Lraffic

i diversions or limitations will be required lo allow construction to lake place, and

construction sites will generate noise, dust and other construction-related impacis.

| The Concessionaire is committed to managing construction-related disruptions

and working lowards predictability in the schedule where possible. Determining
whether or how censtruction achivities can be managed to address concemns or
prablems arising from construction-related disruptions will be a pricrity for the
Concessionaire.

As part of ils Communicalions Plan, lhe Concessionare will describe the process
it will implemen to assess and acl on corndor resident, stakenolder, and adjacent
business concerns over construction-related impacts

Concerns aboul conslruction will be brought to the attention of the Concessionaira
thraugh a variety of communications vehrcles, including

+ Construction Fhone Line

+ Emailsilelters

+ Open houses/public mestings
» CLOs

»  RAVCO's business ligison commitlees and the Concessionaire’s business |

liaison program
+ Onsite construction managers

Protocols:

Within 30 days of Financial Close, the Concessionare will form a Joint Technical & |

Cemmunications Commitlee, which will review problemsfissues arising from
construction activities and implement strategies 1o address such problems.

The compaosition of the Commitize will be determined by agreement setween the
Cencessionalre and RAVCO, and will indude semior technical and community
relations representatives from RAVCO and the Concessionaire,

The Committee will invite participation from the Cities, YVR. represenlatives of
utility or emergency service providers or others a5 the Concessionaire or RAVCO
may consider appropriate lo address specific issues.

The Committee will be chaired by the Concessionaire's Project Directar or his
designate, The Committee wil meet as required to address issues, bul no less
frequently than every two weeks for the firsl year and once per month thereafter
through December 2009,

13
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Issues that will be reviewed by the Commiltee include bul are not limited lo:

1. lssues/problems or anlicipated issues/problems relaled to the
management of construction and traffic disruplions as identified by Project
team members, carrdor residents, adjacent businesses or stakeholders
zlong the route,

2. Requesls for changes |o the Schedule or construction program proposed
by the Concessionaire/coniractors; and

3. Any olher construclion related issues that the Concessionaire or RAVCO
consider appropriate for determination by this committea.

The Committae will recewve information on consiruction-related issues and
impacis; review and evaluale issues to determine the mitigalion strateqies thal can
be implemented 1o address the issues while respecling schedule and budget; and
communicate with these concerned regarding the resolution of |he issues.

Mafing that issues brought to this Cammitlee may have technical, schedule,
financial andior community/public impacts; and noting that during active

1 construction, decisions may be needed quickly; the Concessionaire and RAVCO
1 will agree on the process by which issues will be brought to the Cammittee and

| decisions made. This process will be erganized to allow for the cansideraiion of
| technical ang communrity/public impacts at evary stags.

1

RAVCO Lead:

| Senior Vice President Engineening, (or designate)
i Vice President Corporate Affairs, (or designate)

Concessionaire  Project Drecior

Lead;

Vice President Public Affairs

4
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Appendix 6: RAV' PROJECT PROTOCOL - Public Enquiries & Contact Management —
Construction Period

Subject:

S

Public Enquiries & Contact Management — Construction Period

Background:

RAVCO and the Concessionaire will implemenl a contact management program in
order to:

+» Record enquiries, comments and compiaints;
Develop and manage responses 1o enquines, comments and complaints;

Suppart data collection and reporting requirements;
Support cammurication, limison and notificalion aclivities: I
Record Communicalion, Consultation and Lizison activities;
Assist the Project team in managing issues;

The contact management pragram will be in place prior o the start of aclive
censtruction, will be web-hased, and be implamented as part of a joint Project websile

Frotocols:

All members of beth RAVCO's and the Concessionaire’s teams will participate in the
program by recording/iracking contacls and entening any follow-up action required into
a common database.

—_—— =

The program and instructions to users will accommodate all sourcas of public
enquiries, incluging:

Project telephane line;

Telephone calls to oifica(s);

Emafi/mai,;

Construction sile *drop-ins";

Community Liasson and Consultalion meetings,

" & = & w

Responses lo enguines will be routed o either RAVCO or the Concessionaire for
respanse, according to the subject of the enquiry and pursuani to the roles and i
| responsibilities defined in the Concession Agreement. The costs of designing and ;
| maintaining the Conlact Management Program are addressed as part of the Project |
| ‘Wekbsite Protocol (Appendix B),

| Bath RAVCO ard the Cancessionaire will appoirt a lead contact with responsibility to
« Track & report out on enguiries and feollow-up actions required; and
+ Coordinate responses to public enquiries.

will be addressed in sub-conlracts by the EPC and described in the Cemmunications

‘ The respansibilities of contractors with respect to enquiries and contact management
| Plan,

| Prior to the establishment of the web-based contact management system, all pubiic

| engquiries or comments related to the RAV Project are collected by the RAV Project
affice.

| Public enquines rouled directly to the Concessionaire will be copied to the RAV Project
Communicalions team and responses coordinated with RAVCO except for routine

i construction and traffic related 1ssues.

15
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Dwuring the pre-Construction Perod, responses lo general public enquiries are Issued
within 14 days. H a response cannot be issued within this timeframe, an intenm
response is issued.

During the Construction Pericd, 2nguiries related to construction aclivities, traffic
management and schedule will be more urgenl and require quicker response. A
construction infarmalion telephone line will be established as of August 1, 2005, The
teiephane line will be set up as 2 gereral information line, including the eption (o reach
a live operator (as of Seplember 1, 2005), and as deemed necessary, over the
Canstruction Peried. The Concessionaire will also provide a pager number for a
Commurity Lisison Officer {who will be available 24/7), Further discussion on the
project telephone |ine will be included in the Communications Flan,

|

| RAVCO and the Corcessionaire will strive to respond ta calls/enquiries as follows:

I Type of calllmessage Targeted
| [ | Response Time |
| | Calis idenlified as related to safety of Immediate |
! | emergencies |
| | Urgent calls related to active As so00n as
j construction or brafiic possible within 4
. ! disruptions/impacts business hours
| Other calls/messages related to | As soon as
! construction activities possible within 1 1o
| 2 business days
! | | General messages/feedback/ | Within 14 days
{ | cormespondence |

|
RAVCO will coordinate with Funding Agencies as necessary in order to respond to
| enguines or ensure thai the appropriate arganizalion responds 10 enquiries
| Responses to encuiries forwarded by the Agencies or Cities are capied (o the
| forwarding Agency/City.

l Records of all encuiries & responses are maintained by both RAVCO and the
Cencessionaire, and these records, along with a summary reporl, are reviewed by
l,‘ RAVCO and the Concessiwonaire each month.

RAVCO [ Vice President, Corporate Affairs
Communications |
Lead: i

Concessionaire | Vice President, Public Alfairs
Communications |
Lead: i

16
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Appendix 7: RAV PROJECT PROTOCOL - Issues Management

Subject:

Issues Management

Background

Both RAVCO and the Concessionaire are responsible for managing issues as they
relate to their respective respansibilities or joint activities. In particular, the

Concessionalre is responsible for identifying patential issues related to construction of |

the Line that could have a public or slakeholder impact and managing them in a
proactive manner

| Protocols:

The issues management process will cansist of identifying and prioritizing Issues,
follgwed by the development and implemantation of a resporselresolution, and
communicating the result.

The identification of issues during the Construction Period will be assessed by Lhe
Tollowing:

v Geographic segments (i.e.. where)

»  Construction schedule/milestone (i.e., when)

» Construction activity {i.e., how and why)

» Conslruchon impact on residents, businasses, and commuters (i.e., what)

Once issues are identified, they will be catalogued and addressed in a standard
format. In most cases, issues will be managad by informing affected stakehclders
“early and oflen” about all consiruction and traffic management-related mpacts,
through vehicles such as:

« Advertising (radio and prinl)
Business Lizson Program
Community cutreach (Community Liaison Officers)
Mailings (lo both residents and businesses alang (he Project route)
Media relations (e.g., media advisories)
Online communications {email an¢ web updates)
Technalogy
Project telephore line
Public meelingspersonal contact
Signage

- % @ F & & @ & =

In the case of cerain issues thal arise from cansiruclion and traffic impacts, these will

| be managed through the process oullined in Appendix 5.

The following processes are in place o ensure angeing coordination and joint review
of issues & responses:

| 1. Bi-weekly RAV project lechnical & consiruction team meetings
| 2. Weehkly RAVCO / Concessionaire issues call
| 3. Joint Communications Commiltee meetings

RAVCO
Communications |
Lead:

| Vice President, Corporate Affairs

Concessionaire Vice President, Public Affars

Communications 1
Lead: |

17
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Appendix 8: RAV PROJECT PROTOCOL - Project Website — Construction Period

Subject:

Project Website - Construction Period

Background:

i RAVCO and the Concessionaire have agreed lo jointly maintain ang Project website
| during the Construction Period in order lo:

Provide a "one-window” approach far the public to access Project information
onling;

Provide a user-friendly, up-lo-date ool for people to learn more about the
construction of the System, particularty to access detailed information about
construction and traffic management activities that affect them;

Provide access to additional Project informiation, background and reports
anlne lo meel Project commitments with respect to information and access;
and

Establish an anline subscriber update and contact management system to
support notificalion activites and tracking of community ligison activitias,
pubrlic enquiries and complaints.

rotocols:

i)

Generally:

RAVCO and the Concessionaire will work together 1o launch the jgint Project
waebsite for the Construction Period mealing the objectives outlined above
This website may be launched in phases, the first phase of which must be
launched by a mutuaily agreed date in Seplember 2005

RAVCO and the Concessionaire will 2ach assign a lead contact respensible
for managing the websile and securing necessary and limely aporovals for
the site launch as well a5 ongoing updates & maintenance

RAVCO will maintain the exisling Prolect websile prior Io the launch of the
new site in Seplember 2005, the Cancessicnaire is responsible for providing
content refating lo pre-construction and construction activities andfor
nolification to RAVCO during this period

RAVCO cwns Ihe web address www canadaline.ca and will register the site
address for the duration of the Construction Period.

The costs of launching, maintaining and updating the Construction Period
website will be shared by RAVCO and the Concessionaire within respective
budget paramelers, and will be allocated according to areas of res ponsibifity
as cutlined in the Concession Agreement Commumications Protocol and
summanzed below.

Responsibility for content generalion, approvals and costs (both initial and ergoing
costs for design, pregramming and maintenance} will be allocated within respective
budget parameters as fallows:

1.

RAVCO is responsible for general Projact information and will retain
respansibility for areas of the website developed for generaliintroductory and
Project archival matenal (eg: overviews, govemnance, reports, description of
pre-construction activities. etc).

The Concessionaire is respansibie for Construction Period program,
schedule, liaison, notification, and consultation, and will retain responsibility
for the areas of the websile developed to describe such activities

Both RAVCOD and the Concessionaire retain responsibilities for community
ligison and media relations, (herefore responsility for |hesa areas of the
website wil be shared
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I 4. RAVCO is responsible Tor Project branding and will retain responsibility for
! design of home and inside page templales.
i 5. RAVCO and the Concessionaire will share equally the initial programming
! and ongoing maintenance costs of an online dalabase and contact
management syslem to meet Project liaisen and notification objectives.
fi. RAVCO and the Concessionaire will share equally the cosis of registering the
site with key search engines.

' RAVCO " Vice President, Corporate Affairs
| Communications

| Lead:

| Concessionaire | Vice President, Public Atfairs

| Communications I

| Lead: |
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Appendix 9: RAV PROJECT PROTOCOL - Community Project Office — Construction Period

Subject:

Community Project Office - Construction Period

Background:

RAVCO has explored various possible arangemenis for community ofices in
Vancouver and Richmond during the Construction Pericd.

In Richmand, the City's RAV project team is interested in providing limited space lo
community and business liaisan program slafl from RAVCO and the Concessionaire
in arder 1o facilitate coeordination. It is anticipated that basic space [desk, phane,
intarnel connections) will be made available for community liaison officers.

In Vancouwver, it will not be possible for community and business liaison program siaff
from RAVCO and the Concessionaire to ca-locale with City's project team. Therefore
RAVCO will eslablish a community office as a base for community and business
fiaison program staff.

Frotocols:

RAVCO will make space avallable for use by the Concessionare’s project team at the
following locations:

a) office space within the City of Richmond's RAV project eifice located at or near
Richmand City Hali, and

b) office space lecated in the vicinily of Cambxe and 16th Street in the City of
Vancouver

In furtherance of the Concessionaire's obligation jo establish a project office where |
members of lhe public can access information about construction activities, the
Concessionaire’s Community Liaison Officers will establish a presence in ihese
offices. Noting the need for Community Liaison Officers o be mobile al imes. the
Cencessionaire will alse jointly fund a receptionist (costs to be shared equally with
RAVCO) for the office at Cambie and 16™ Street in the City of Vancouver for a period |
of time (o be determined in the Communications Plan.

RAVCO
Communications
| Lead:

Vice FPresident, Corporate Affairs

Concessionaire
| Communications
Lead:

Vice Presidenl, Public Affairs

H
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Appendix 10: RAV PROJECT PROTOCOL — Media Relations — Construction Period

| Subject: Media Relations - Construction Period
1| Background: Both RAVCO and the Concessionaire retain responsibilities for media relalions during
the Construction Pericd. To meet RAVCO's & the Concessionaire's goal of
| communicating early and often aboul construction-related impacts, media relations
| will be crucial.
I Media activities will include: providing a spokesperson and responding lo media
inquiries, writing and distributing news malerials, organizing media briefings,
preparing key messages, preparing presentatiens lo editorial boards, arranging small
group interviews with select media. and developing and maintaining relalionships with
relevant reporters and editors. The Concessionaire and RAVCO will coordinate these
activities,
| | During the Construction Period of the Project, the following key information toals,
! | combined with regular Praject briefings and responses (o specific requests, will be |
used to communicate the sitalus of Project activities to media;
| Tool Purpose Primary Audienca i
| News Communicate news, | Media !
| | Releases marguee events, '
i milestanes & ! '
(L announcements : §
| | Media Announce puslic | Media i
- | | Advisories | events, displays, eic. !
: i [ Information | Communicate Project | Media, Public
| 11 Bulletins news and
' developmants
Public Advise the public of | Media, Public (particularty comidar
Notices reqular program residents & businesses)
| activity
| | Fact Sheets | Provide [ Media, Public (particularty corridar | JI
factualidescnplive residents & businesses) |
informalion on topics '
of interesleoncern !
|
|
| Spokespersons | The pimary spokespersons for the overall Project, including issues related (o Project

rationale, markeling, and funding during the Construclion Periods are the RAVCO
CEO and RAVCO Senior VP Engineering, or on specific issues, their designale

The Concessionaire’s VP-Public Affairs will b the Concessionaire’s pamary
spakesperson, and will assume the role of primary spokesperson for media inguiries
relating to specific Project construction issues, including construction maragement,
traffic management and schedule.

21
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Coordination

| Wherever possible, media inquiries will be coordinatad between RAVCO and the
Concessionaire with information shared in advance.

r

l Agencies invalved in the Project will forward relevant media calls lo RAVCO or the
]

Concessionaire for either direct or coordinated response as agreed,

. Enquiries Media inquiries refated to RAVCO's responsibilities are forwarded to the attention of
i RAVCQ Director of Communications for routingfresponse,

' Media inquiries related to detailed design. construction and relaled impacts (e.g.,
traffic management) and Approved Project Schedule are forwardad to the attention of
ihe Concessonaire's Vice Presiden! Public Affairs, or designate for routinglresponse:

Media Media monitoring and cost-sharing between RAVCQ and the Concessionaire will be
Monitoring further discussed in the Communications Plan.

I
RAVCO | Vice President, Corporate Affairs

Communications
i Lead:

| Concessionaire
i Communications
| Lead:

! Vice President, Public Aflars
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Base Case & _
VOLUME D - Third Party Consultations

. Canada Line

7.0 LABOUR RELATIONS

7.1 CONSTRUCTION PERIOD

7:1.1 Labour Relations and Safety
b g o e Objectives

It 15 our APt Commutmenc

» To provide all of our emplorees with safe working condinons thar are aicohol and drug tree

 Work mw an emvunoment e from discamunanon and  hamssment, inciuding  <zxual
hamssment

* Masimuze employment of local residenrs with special emphasis on providing coportunizes fir
members of Furst dNatms

* Town and develop vuc workioree, and provide a wock emvironment that encuurazes
mdividealiny and personal growth, and promotes teamwork and emplovee commumment
artmnung good workmanship so thae speatfied standards of quabity are manneuned az all gmes

* Srnct eomphiance wiath labour agreements

Compl: with tederal. provincial, WCB. and local laws and regularions

7.1.1.2 Labour Relations

& [Je)e)

%)
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7.1.1.3 Equal Employment Opportunity

s e

7.1.2 Training, Apprenticing and Safety Programs

7.1.2.1 Safety and Accident Prevention

SnC-Lavalin: serco and 15 ream of Designated Subcontmctors have all developed comprehensive
corporte safers progeams that will be used a¢ the basis for 2 Peoject Specific Rafery Plan, whaeh wall
aovern our operanons on the KAV Project

Sn(-Lavalin's General and Constnicuon Safery Policy beloa wall be the basis for the Project Specific
Saterv Plan \ proacove accident prevention approach will be used. rheough he appheaton of the
following proceduces:

1. Esablshmen of a safery compuniee wath designaced safen officers answeeable only o the
Prrjeer Dhrecrar

1

Regular ate meetings with site personnel ar which safers 1sue feedbuck will be encoureed

il

Hewular site inspecnons

4 Compulson safery onennnon and rraning
3, Sue <ateny and maintenance procedures
6. Procedure review wath site personnel

Site visitor cantral

¥ Regular follow-up

7:1.2.2 Subcontractor Employee Safety Adherence Overview

subcoatmacuirs will be responsible for assigning emplovees wath the knowdedpe and expernse
pectorm cequired job functions in 4 safe and professional manner. Subconteactors will use onle thase
indwewcheals whe are fully touned and licensed o perform their assummenes. Mandarony acendance
wiil be required ar any prject onentanons and meenngs that perain 0 opermnons and safery
Subcontmacors will be required w peavide the company with pre-qualificanon documents cegasding
their safery progmm ind experience mang and with swrable Safe Juh Proceduzes tir rasks they are
pectiemuny

Subeontacror emplorees, vendor emplovees and agents will aléa be subject 1o the came sfen and
disaiphman action progoam 1s our emplovees. The process cin culminate in requinng thar a
subcontractor ac vendor emplovee be cemoved from the site if cnemectve action 5 not successhul

The Project Manager will estabiish the level and frequency of anendance by subcontmct and vendor
emplovees at dedicared <afery meenngs. Atendance requrements will be commensurate wath the
damee w which personnel are exposed o hazards inherent 10 ongomnyg constoicnon or stnon

.w.an:m
2%
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It will be contractuall established and clearly communicated thas while on our work sites,
subcontmactor and vendor emplovees are under the authonty of, and muse be responsive w, the
generl directions and specific instrucuons of the compant’s Project Manager ne i desweniie wich
respect to all maness, but in parceular, safeny.

7.1.2.3 SMNC-Lavalin's General Policy on Occupational Health

(B

and Safety

Ad an engineenng-cansrructon  and manuilcniring eompany operatng  woridhade, the
SNColavalin Group and its subswdianes make occupagonal health and saferc 2 paman
shiecrive in all of their acovines both in Canada and abroad

The Board of Duectons esablished the Ocoupariomal Health and Safer Communee and
mandated it to monitar the general Policy un Occupatonal Health and Safer. Fach business
unit, nperatng division or wholly owned subsidiary is responsible for enforcing rhe liws and
reggulations under this general polic, along with the apemong quidelines e theretrnm,
which are applicable 1o all emplovees withour excepuon.

Measures implemnenred by the compant include, amung arher mings:

3.1 Trining emplovess so that ther can help ntegrate the accupavonal healthi and safen
standacds it 3NC-Lavablin acervities

2, Developing constructon. opertng and working methods to ensure thar cecupancenal
health and sater abjectives are part of 28 Lavalin project qualit: critenia

3.5, Producng an annual reporr on 85C-Tavabin®s progress i anaming it occupanonal kealth
and safer commurments and objecoves

SNC-lavalin, with regned 1o all the esmablishments where w1 assigned 2 ooondate ar
cesponsthiliny in vccupauonal health and safery matters, has an objecuve of zero @ accadenrs
m the workplace and che eliminauon ar source of any rsk or danger

All uniis, divisions and subsidices are responsble for repoenng any fatal or senous acouden)
resulung in lost wme o propesty damage and o present thewr repocts on such maters 1 the
compant’ s Occupanonal Flealth and Safer Commutiee.

SNC-Lavalin has idenuiied measurable ohjectives which are specific and adapred w cach ©e
ot opecaton m which it s wvolved which wall be subject o penodic review,

SNC-Lavahn favours a rerumn-to-wurk policy to assisr thuse who have been wevalved 10 4
wrwrhplace accudent a1 anv of 15 worksites or faalites.

The Lhrecror. Occupauonal Health and Safery. 15 cesponsible tor venfiing orfioul dicectives
reganding occupanonal health and saten and o wssure thar all otfices. planes and woeksires
comply aath laws. regulinons and aperanng policies. Starus ceports are subnutzed o che
compa. = Oecupanonal Hlenlth and Safery Cammittes

* This geneeal policy & supphimented by another orgntzatioral health and safeq polic speatic .
eonsmucten work sites — please see below

)
serco St LAVALLY
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7.1.2.4 Specific Policy Regarding Occupational Health and

Safety on Construction Sites

Thus 15 a speaific policy #tafement issued from the SNC-Lavabn Group regarding occupaucnal health
and safesy on worksites where our firm acts a3 prime conmAcor frumier conemacts . 13 the
sepresenianye of the prime contector, as the owner’s agent with 3 mendate far poeupatianal health
el safery o0 a3 2 conmcror.

I:J

T

This speafic policr consumres the minimum requirement in such maters as 1 applies 10 all
nur conscuctom args [§ applicable, 0 will become the object of 4 speatfic prevenaon
proeram.

The safers of workers and other paruapanes on SNC-Lavabin Geoup consuuenon simes 15 4
proocn obijecuve and mkes precedence aver any other acoviny or eonswderuon.

On all its constructon sites, the SNC-Lavalin Group ums at ciminanng the very causes of
angees ru wearkers health, safer and physieal integrine,

Salerd On oomstructon Ates ¢ oevenvone’s business: SNC-Lavalin Geoup, conrmerars, -
conteactors, the Peajecr Nlanager, the conscrucnon manager, werksire supervisor personnel,
secusioy agenis, the workers themsehves and the organradnns cepresenung them

On vach aorksite where we have a mandaw cegarding cecupadonal health and safery, the
=it lLavalin Group agreées o

1. ldenok osks relaonyg to constructon work
by ldenury the mens for eliminanng such nsks

¢, ldenuni the person n charge of management regacding occupanonal health and safery
maikers

The 3NC-Lavaln Geoup will see 1o it that on each worksite the ndicanons of frequenes and
senousness be compiled on a monthiy basis.

[hese wndicanions are 1o be compiled according 1 the local medhods and usages and in the
absenice of such vsage, then in the folloming way:

Frequency: Number of log idenrs g 00 MG
Leiral number of hours worked
Seriousness: bl L | Flose davs < Z00 i
Tareal number of hours worked

Warh semind o oceupanonal health and safere marrers on wocksies wheee we have 2 mandare,
the 3NG-Lavalin Gooup wreees o mirumum standasds of procedures and acovines selared 0
rallow-up and reporming:

g\ wneen repoct oo the oature of worksare msks and the wWenuticapon of means tue
vhminanng rhem, plus the Wenaficanon of the manazer n charge

bi A guarreel report an the frequency and senousness indicarions from the wocksire

.l'-"'-

%)
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¢ A repont relannz o every senous or moral acadenr including the arcumstances
surrounding the scodent, cavses as idenoficd and cecommendanons for avoiding a
repenuon of such an acadent

The Project Manager and construcuon manager are directdy bable for the performance of their
powects where safery = concerned. Pectormance regarding safeey on 4 given project will be
ssed n the annual evaluanon of Proiect Managers and Construction Managers.

e company agrees ro provide sell’ with means and nstrumene: enabling it w0 apply this
poley on warksites: such meins mav include. among ather things, contracnul provisions or
odier means such a5 inspectons. audies, safeny commuties. erc.

The deciston to carry aur an asdie, and the decision rezirding irs locapon, shall be made by the
Flealth and Safery Ofdcer and by the members of the Health and Safen Commitee. The
oraect's director shall be noafied of the audic appeostmarehy chree 73 weeks before u 12
zurned our

The >NC-Lavabin Ceroup ensures that the arzaneanon of work on wocksmes and rhe meduods
wnd teehmgues i use ase safe and do not prejudice the health of anvone.

I pasnculae, che company ensuses the proper upheep of the worksie and the providing of
adegquare sanitary facilices

The S5C-lavahn Group cnsures thar the emuzsion of a contarunant or other hazandoyus
substanee on the canstructon site does not prejudice the health or safery of anvone working
o such sice.

e 3NC-[avabin Group ensures thar woksite personnel has recetved adequate maining and

wfvrmanon reguoduis

2 Rusks ansing from work;

b Meon: for avoiding a nsk; .
¢;  Unsie arst ad semaces.

Each conemactor or sub-conoacer whase indicaton of frequencys ur indicauon of senmusness
i+ deemed to be unacceptable, may be required by the SNC-Lavalin Group w submit 2
recovery plan aimed at chmmnaong the bfe or health threnening nsks for anvone on s
woirksize. [0 must chen apple dus recovers plan oo the workisie

f.1.3 Training

7.1.3.1 Construction Period

SNC-Lavalin has a hestorr of specific and meaningtul parucipaton i protessional touming through
Camadian Unoversiones. The combined woek forees of SNC-Lavabn, Serco and the Desumarted
subcuntractoes will nclude peopie under truning as apprenuces amel as professiacals, including
munonnes, fomen. and Decsons wich disabiites

i expecred thar proposed construcann i the Lower Mambind over the comung years will place
major demands nn the construction workforce, We theretore anucpate thar the RAV Progect wall
provide thundant appormsnities for apprennces and nechers new @ the constwucnon mdusy, [n s

g ¥ -
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repaod, SNCeLavaling Serco and the Deswnated Subconmmeraes wall pamepare ws devclupment and
eraploves cramning peograms on the AN Pooject

\ll rew emplovecs and apprennces will recenve aporopeare caning and wall be assgred o
enpermenced, quahiied superosars, enabling them w develop and perteer deetr shalls  ver the conme

o The peaecT

I" s sxpetted B the Poopeot will be constmacted unbang esabished comstrucnon rechagues,
RN B Y OMSIANCES WOWRG MW equupment. means or methods can demonstse oftioences, all

anel will Tre provadod vhe appropriate waming m ensure effecsre mplementanvie of

1Terned pers

“he Deicess

7.2 OQOPERATING PERIOD

eS| (,';)3;5

‘ Z.2:3 Recruitment Plan

s.())

Recruitment of Management Staff
=0 {OG:\

Recruitment of Other O8N Staff

. =Y

)
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Labour Relations and Safety
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Training and Apprenticeship Programs

Relationship to GVTA Staff
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