Union Pearson Express Electrification
Transit Project Assessment

ENVIRONMENTAL PROJECT REPORT

April 1, 2014

— / e m——"



UP Express Electrification
Transit Project Assessment
Environmental Project Report

Table of Contents

S |1 T [T 4 o T o 1-2
11 Environmental ASSESSMENT PrOCESS ..c..eeruviriiiiiieiieiiieriie sttt ettt st sttt 1-5
1.11 Ontario Regulation 231/08 — Transit Project Assessment Process........cccevvevvesveeiveenneens 1-5
1.1.2 Joint Metrolinx/Hydro One Consultation ProCESS ........ceeecueeeiveeecieeeeieeeereeeeree e eeree e 1-6
1.2 Overview of Environmental Project REPOIT.......cooivuiiiiiiiiiii ettt 1-8
1.3 VT o Yo LYoo Y i o oY=l o o [Tt APPSR 1-10
1.3.1 REPOIT PUIMPOSE ... s 1-11
1.4 PrOJECE TEAM .t nan 1-11
1.5 2 o] =4 Lo U1 Vo IR ST SPPRPPN 1-12
1.5.1 Georgetown South Service Expansion and Union-Pearson Rail Link EA (2009) .............. 1-12
1.5.2 GO Transit Electrification StUdY (2010).......eieiiieiiieeieeeciee ettt e e sere e s e e 1-12
1.6 PlaNNING CONTEXE .. .uviieiiiiiee ittt et e e et e e eette e e e ettt e e e e ebeeeesebteeeesbaaeeeesteeaeastaeaesasseeassnssanesanes 1-13
1.6.1 Growth Plan for the Greater Golden HOrseshoe .........ccoceeviiiinieeniieiinieecee e 1-13
1.6.2 Regional Transportation Plan: The Big MOVE..............ccccueeeeecieeeeeiieeeeccieeeeecteeeeeciveea e 1-13
1.6.3 Metrolinx Investment Strategy: Investing in Our Region; Investing in Our Future.......... 1-16
1.7 Other MEtroliNX PrOJECES ..ueviiiiiieeecciiee ettt ettt ectee e e e ctee e e ettt e e e e earae e e s ataee e e abaeeeenseeeesannraeans 1-16
1.7.1 Georgetown South Project ConStruCtioN ........cccuviieeiiieeeiiiie et 1-16
1.7.1.1 Bloor and Weston GO STAtiONS ......ceceeeieriieiieieeieerite ettt st 1-16
1.7.2 Eglinton Crosstown Light Rail Transit Project .......ccceeeivciiiiieciiie e 1-17

1.8 Studies and Technical Documents Prepared/Reviewed as part of UP Express Electrification EA
1-18

PARSONS  Lisa

BRINCKERHOFF

MORRISON HERSHFIELD



2.

UP Express Electrification
Transit Project Assessment

Environmental Project Report

Assessment of Alternative Facility LOCAtioNS .....ccuuuiiiiii et e e e e e e e e e e eaeans 2-3
2.1 2 Yol =4 4'eT0] o« [PPSR PUPPPPT PR PRRRPPIN 2-3
2.1.1 2010 GO Transit Electrification Study (Pre-UP Express Electrification EA)........ccccovevvviiiiiiiiineeennnens 2-3
2.1.2  Electrification ConCePtUAl DESIZN ....ciiuuui it e eeei e e e e e e et e e e e e e e e e e e e s ean e e e e et e eeennnas 2-3
2.1.21 2012 Traction Power System Simulation REPOrt ..........uuiiiiiiiiiiiiii e 2-4

2.2 Methodology for Assessing Alternative Facility SiteS........cccuiiiiiiiii i e 2-7
2.3 Identification of Alternative Paralleling Station Sit@S.........ccuuiiiiiiii i e 2-7

2.3.1  Alternative Sites for Paralleling Station in Vicinity of Bathurst St. and UP Express route/corridor ....2-8

2.3.2  Alternative Sites for Paralleling Station in Vicinity of Eglinton Avenue West/Black Creek Drive and UP

G I Lo VLY A ole ] 4 [o Lo Y PSPPSR 2-9
2.4 Evaluation of Alternative Paralleling Station Sites (Vicinity of Eglinton/Black Creek Drive and UP Express
Route) 2-11

2.4.1  Alternative Paralleling Station Site #1 - Southwest corner of Black Creek Drive and Eglinton Avenue

West  2-11

2.4.2  Alternative Paralleling Station Site #2 - 3500 Eglinton Avenue West..........ccceeevviiiveiiineeveiieeeeennnn. 2-12

2.4.3  Alternative Paralleling Station Site #3 - 955 Weston Road (at Weston Road and Bushey Avenue)..2-14

2.4.4  Summary of Advantages/DiSadVantages .........ccuururrreieeeiiiiniiieieeesesaatrtreeeeeessssntererereaessannereeees 2-15
2.45 Recommended Paralleling Station Site ........ccccciuiiiiiiiiii i 2-16
2.5 Identification of EMU Maintenance Facility SiteS.........coveiiiiiiiiiiii i 2-17
2.6 Evaluation of EMU Maintenance Facility SITES .......uuuiii i e 2-22
2.6.1  Option A — Willowbrook Rail Maintenance Facility (WRMF)........ccooiiiiiiiiiie e 2-22
2.6.2  Option B - New EMU Maintenance Facility (Resources Road) .........cccceeveiiiiiiiiiiiiieeiee e, 2-22
2.6.3  Summary of Advantages/DiSadVantages ........cccuurrerrrrereiiiiniiiireeeeesaateieeereeessasnrrrerrreeeeeaanereeeees 2-24
2.6.4 Recommended EMU Maintenance Facility Site .........ccoeiiiiiiiiiiiiiii e 2-25
2.7 (8] oY Fo1a=To I3 U e AV =T T PPN 2-25
2.8 Consultation on Alternative Facility SIt@S ......c.uuuuiii i 2-27
2.9 Confirmation of Preferred Paralleling Station Sites and EMU Maintenance Facility Site .................... 2-28
PARSONS Ligs
BRINCKERHOFF

MORRISON HERSHFIELD



3.

UP Express Electrification
Transit Project Assessment
Environmental Project Report

Scope of UP Express Electrification ProjeCt ......cuuvvvvciiiiiiciiiiccee et 3-2
3.1 Ry 0o AV Y =T TR 3-2
3.2 Traction Power SUPPLY (HYArO ONE) ..ccuueeeeiieiie ettt etee et site e ee et e enae e s raeeans 3-4

3.2.1 230 KV CONNECLION .ttt ettt sttt sttt e sbeesae e st sab e b e e bt e sbeesmeeeneeenreens 3-4

3.2.2 Traction POWer SUDSatioN........cooiii it 3-4
33 Traction POWer DistribULION .......c.coiiiiiiie e 3-6

3.3.1 Overhead Contact SYSLEM (OCS).....uuiiiiieiiieeeiieeieeerte e etee e se e e tre e sbe e e sraeesateeesaeesaneeans 3-6

3.3.2 GaNntries and 25 KV FERUEIS ....cc..iiiieieeieeriteete ettt ettt st eee e 3-7

333 Paralleling StatioNS......cccuuiii i e e 3-8

334 YN Tol] | Y oV A @ o] 0] o o] a1 ) 4SRRI 3-11
3.4 MaintenNaNCe REQUITEIMENTS ....oiiiiiiiiiiiiiiieeee ettt e e e e e sttt e e e e e s sssabtaeeeeeessssanbesaeeessssnsnnns 3-11

34.1 Traction Power Distribution System Maintenance.......cccceeecieeeeeciiee et 3-11

3.4.2 Electric Train MaintenanCe .......coiieeeiiieeriee ettt ettt et st e s bte e s be e e saeeeas 3-11

PARSONS m:
BRINCKERHOFF

MORRISON HERSHFIELD



4.

UP Express Electrification
Transit Project Assessment
Environmental Project Report

2 Y= [T TN @o] o o [ 4o o - PP 4-6
4.1 Natural Environment - Terrestrial FEAtUres ......oovcviiiiiiiiieeiiieesiee sttt s 4-9
4.1.1 Section 1 - UP Express Union Station to UP Express Bloor Station .........cccccceeeeiiveeeccnnnnn. 4-9
41.1.1 Paralleling Station (OrdN@nCE STrEEL)......c.eeciiecieeiieecieeteeste et e ee et e e et e e e e s saeeteesnaeeseessaeesneeenseesnseesenas 4-10
4.1.2  Section 2 - UP Express Bloor Station to UP Express Weston Station.........cccccceevevveeeennnen. 4-10
4.12.1 Paralleling Station at 3500 EGlINtON AVENUE WEST .......cccuiiiiiiiierieeiee ettt st saeeeee e 4-12
4.1.3 Section 3 - UP Express Weston Station to Highway 427 .........ccooecieeieciiee e 4-13
4.13.1 EMU Maintenance Facility Site (50 RESOUICES RA.)...uuieiieiieiiieeieectee sttt et ee e sae e st e e e s aeeeee s 4-13
4.1.3.2 Traction Power Distribution Components (175 City VIEW DIiVE) ....cccviieeiiieeiiiiecieeeeiee et evve e 4-14
4.1.4  Section 4 - Highway 427 to UP Express Pearson Station.........cccccceeeeecieeeeeciieeeceiiee e 4-14
4.2  Natural Environment - AQUAtiC FEATUIES.......ccuviii ittt ettt ettt e e sarae e e earaee e 4-14
4.2.1 Section 1 - UP Express Union Station to UP Express Bloor Station..........cccecceeeeecieeeeennen. 4-15
4.2.1.1 Paralleling Station (OrdNanCe STrEEL)......c.uiviierieerieeiie ettt et e te et sb e e staesteesaaeebeeseteesaeesaseesaeeeseens 4-15
4.2.2  Section 2 - UP Express Bloor Station to UP Express Weston Station.........c.cccceeveevveeennnen. 4-15
4221 Paralleling Station (3500 EGliINtON AVENUE WESE)......evueeiiriirierieeieie ettt sttt st st esaesnte b st e seeens 4-17
4.2.3 Section 3 - UP Express Weston Station to Highway 427 .........ccoecvieeieciiee e 4-17
42.3.1 Maintenance Facility (50 RESOUICES ROAA) ....cccuviiiiiuiiiiiiiieciiie ettt et e e e eve e e e tae e e st e e e eav e e e enraeeeeaneeas 4-19
4.2.3.2  Traction Power Distribution Components (175 City VIEW DFIVE) .....eecuiirieriieenieeieenieenieeseeenieesieesiee e 4-19
4.2.4  Section 4 - Highway 427 to UP Express Pearson Station.........ccccccveeeeecieeeeeciieeeecviee e 4-19
4.3 Natural Environment - Hydrogeological FEatUres........cccuveeeeciiiiieciiee ettt 4-20
4.3.1 Section 1 - UP Express Union Station to UP Express Bloor Station.........cccceecvveeiecieeeeennen, 4-20
43.1.1 Paralleling Station (OrdNanCe STrEEL)......c.uiviiereeiieeiie et eree et e seertee s te e st e st eesaeeeteesaaeeseesraeenseesaseesneeeseens 4-21
4.3.2 Section 2 - UP Express Bloor Station to UP Express Weston Station...........cccceeeecvveeeennen. 4-21
43.2.1 Paralleling Station (3500 EGliNtoN AVENUE WESE)......c.eecuieiiieiieeciieeiee et et et saeeteesaeeaeesreesaaesveesaeeseenn 4-21
4.3.3  Section 3 - UP Express Weston Station to Highway 427 .........ccooveveeiiciiee e 4-21
433.1 EMU Maintenance Facility (50 RESOUICES ROAM)......ccuuevuierieriienieeiee ettt seeeeteesae e st esaaeereesaeeeeee s 4-22
4.3.3.2 Traction Power Distribution Components (175 City VIEW DFiVE) ....c.eevviecieeiieiriieeieeree e esieeereeseeseveesane e 4-22
4.3.4  Section 4 - Highway 427 to UP Express Pearson Station.........ccccccceeeeeciieeeeciieeeeeieee e 4-22
4.4 CoNTAMINALEA SIEES c.uveieriiiiiie ettt ettt s bt e st e e sbe e s bt e e sabeesbbeesabeesnbeesabeesnnes 4-22
4.4.1 Section 1 - UP Express Union Station to UP Express Bloor Station.........cccceccveeevciveeeennee, 4-23
44.1.1 Paralleling Station (OrdNanCe STrEEL)......c.eeciiereerieecieeeerte e e se et e s e et e e teessee s teesnaeeseesnaeesneesnseenneeeneean 4-23
4.4.2 Section 2 - UP Express Bloor Station to UP Express Weston Station..........cccccvveeeeeiiennns 4-23
4.42.1 Paralleling Station (3500 EGliNtoN AVENUE WESE)......c.eecvieiiieiieecie ettt e staeeteesae b e steesaaesveesaneereens 4-23
4.4.3  Section 3 - UP Express Weston Station to Highway 427 ..........ooevvieeiiiiiee e 4-24
4431 EMU Maintenance Facility (50 RESOUICES ROAM).......cuueeuierierieenieesieesie et e et seeeseesae e ste e snaeereesneeeeee s 4-24
]
PARSONS L
BRINCKERHOFF

MORRISON HERSHFIELD



UP Express Electrification
Transit Project Assessment
Environmental Project Report

4.4.3.2 Traction Power Distribution Components (175 City VIEW DIiVE) ....cccueiieciieeiiiiecieeeeiee et e e 4-24
4.4.4  Section 4 - Highway 427 to UP Express Pearson Station.........cccoccveeeeeciieeicciieeeeciiee e 4-25
N |1 AW = B =Y g = PR 4-26
4.5.1 Metrolinx Interim Cultural Heritage Management Process (2013) ........ccceeeevevieeecveeennen, 4-26
4.5.2  Section 1 - UP Express Union Station to UP Express Bloor Station.........ccceeceeeivcieeeennnen, 4-27
4521 Paralleling Station (OrdNanCe STFEET).....cccciiii ittt ettt e s e e e et e e e s btee e sabaeeeeabeeesasteeesnneeas 4-30
4.5.3  Section 2 - UP Express Bloor Station to UP Express Weston Station..........cccceeeevvveeeennen. 4-32
453.1 Paralleling Station (3500 EGlINTON AVE. W.)....ccuiiiieeiieeieeriee et e et e et e e te e ae e e e s naeeseesnaeesnaesnseennneennenas 4-34
4.5.1 Section 3 - UP Express Weston Station to Highway 427 .........cooveeeiiniiiee v 4-34
45.1.1 EMU Maintenance Facility Site (50 RESOUICES ROAA).......ueiiiuiiieiiiiieciiee ettt ettt e vee e eae e e eeaeas 4-37
4.5.1.2  Traction Power Distribution Components (175 CityVieW DFiVE) .....cccceverirriereeriinienieneeiesee et 4-37
4.5.2 Section 4 - Highway 427 to UP Express Pearson Station.......ccccceeecuvieeeeeeieccciiineeeeeeeeeeinns 4-37
I N ol T 1=To] o -V PSPPI 4-39
4.6.1 Section 1 - UP Express Union Station to UP Express Bloor Station.........cccceeceeeivcieeeennnee, 4-39
46.1.1 Paralleling Station (OrdNanCe STFEET).......ccuirerriiririerieeie sttt ettt ettt st e st et e st e st e sbe e st e sbesaeesbeeasenteens 4-39
4.6.2 Section 2 - UP Express Bloor Station to UP Express Weston Station..........ccccceeeecvveeeennen. 4-40
46.2.1 Paralleling Station (3500 Elinton AVENUE WESE) .......cciiuiiieiiieceiiee ettt ete e et sttee e s v e e va e e saaeeeennaeas 4-40
4.6.3  Section 3 - UP Express Weston Station to Highway 427 .........ccceveeeiieciiee e 4-40
46.3.1 EMU Maintenance Facility Site (50 RESOUICES ROAA).......ovuerieriiriiniieienieeiesie ettt sttt eee e see e 4-40
4.6.3.2 Traction Power Distribution Components (175 City VIEW DIiVE) ....c.eeeviecieeiieeriiesreesieesreesieeeveeseeseveesnne e 4-40
4.6.4  Section 4 - Highway 427 to UP Express Pearson Station.........cccoecveeeiiciieecciiieeecciiee e 4-41
4.7 Land USE/SOCIAl FEATUIES ...coivvvieiieiiiee ettt ettt ettt sttt e e s stae e e s sstbeeesssabaeesssabeessssabaeessssbaeessns 4-42
4.7.1 Section 1 — UP Express Union Station to UP Express Bloor Station .........ccccccceeeecvieeeennnen. 4-42
4.7.1.1 EXISTING LANG USE .neiiiiiieieeiiieeieeeit ettt ettt ettt sttt st e sa e e bt e s it e e bt e eabe e baesabeesaseeabeesabeebeesaseennneenseens 4-42
4.7.1.2 [ T aTCTe I I Yo Yo I U USRI 4-43
4.7.2  Section 2 - UP Express Bloor Station to UP Express Weston Station.........c.cccceeeeeveeeennnen. 4-44
4.7.2.1 EXISTING LANG USE .nviiiiiieieeiiteeiteet ettt ettt sttt ettt st e sa e e bt e sat e e bt e eabe e baesabeesaseeabeesaneebeesaseennbennseens 4-44
4.7.2.2 Planned LANG USE......eoiuiieiieriieiieeeiitesiee sttt et site st sat e sat e st e sat e st esate e bt e sabe e baesabeesaseeabeesabeebeesaseennteenseens 4-45
4.7.3  Section 3 - UP Express Weston Station to Highway 427 .........coeveveeeiiciiee e 4-45
4.73.1 oY AT g =48 IF- Y o I 6] S 4-45
4.7.3.2 Planned LANG USE......eeuiiiiieriieiiieeiieesiee sttt et site st s et e sat e st e sat e et esate e bt e sabe e baesabeesaseenbeesabeenbeesaseenntesnseens 4-46
4.7.4  Section 4 - Highway 427 to UP Express Pearson Station.........cccccvveeeeiciieeecciieeeeciiee e 4-46
4.7.4.1 oY KT T= 48 IF- Y o I £ S 4-46
4.7.4.2 PlanNed LANG US ... ..eeuiieieeriieiiteeiie ettt ettt et site st sat et st e sat e s bt e sabe e bt e sabeenbeesabeesaseenbeesabeenbeesaseenntesnseens 4-47

S N1 @ LT | 11 A 2 PP PPPROTURPRT 4-48

PARSONS  Lisa
BRINCKERHOFF

MORRISON HERSHFIELD



UP Express Electrification
Transit Project Assessment
Environmental Project Report

< Y Y o T o T o Y- ol o PSPPSR 4-48
48.1.1 2 11 6o 4 g Te [o S PRSPPI 4-48
4.8.1.2 Y 1= [TaY <A =Y d o o 1P PP 4-49
4.8.1.3 EMU Maintenance FACility ..c...eocueeriiiriieiieenie ettt ettt ettt e bee st esaeeebe e sateesaaesbeesaaeeneeens 4-49

4.8.2  Baseline Air Quality Conditions — EMU Maintenance Facility Site.......cccccceevvieeeiiciieeeennen. 4-50
48.2.1 Background Pollutant CoONCENTIAtIONS ....cccuiiiiiiiiiiiiee ettt ettt sttt e e st e e s saba e e ssteeesneeeas 4-50

e I [0 Y LY PP PR PPPP PR 4-52

O Y Y o o T o Y- ol o SRS 4-52
49.1.1 RATT COMTIION 1.ttt ettt ettt st e b e st e s bae s beesaeeeabeesate e bt e eabe e baesabeesaseenbeesateenbeesabeenaaesnseens 4-52
49.1.2 Paralleling Station FaCilities.......cuiitiirierieeieee et st e s r e s sae e s b e s nneeree s 4-53
49.1.3 EMU Maintenance FACIiLy .....ceeceeeiiiiieiieeiie ettt sttt e sae e st e e sbae s teesaaeebeesnteesaaesaseenaaeeneeens 4-53

4.9.2 Section 1 - UP Express Union Station to UP Express Bloor Station.........cccceeceeeivcieeeennnee, 4-53
49.2.1 Paralleling Station (OrdNanCe STFEET).......ccuererriirerierieeie sttt ettt st s bt esbe s e e sbeeatesbesaeesbeensesteens 4-55

4.9.3 Section 2 - UP Express Bloor Station to UP Express Weston Station...........ccccceeeevveeeenneen. 4-56
49.3.1 Paralleling Station (3500 EGliNtoN AVENUE WESE)......c.eeviiiiieriieniieeiee st esiee st sieesteesae e e steesaeesveesaaeeneee s 4-57

4.9.4 Section 3 - UP Express Weston Station to Highway 427 ........oeooeeeiiiiieeeeee e 4-57
494.1 EMU Maintenance Facility Site (50 RESOUICES ROAA).......evueriiriirieniieierieeierie ettt ettt see st see e 4-59
4.9.4.2  Traction Power Distribution Components (175 City VIEW DIVE) .....cccveereeriieerieecee e eee e eseee e eseesvee e 4-62

4.9.5 Section 4 - Highway 427 to UP Express Pearson Station.......ccccceeecvvveeeeeeieicciiineeeeeeeeeeinns 4-62

4.10 LV o1 = 4[] o T PSPPSR 4-63

O R R Vo oY o Y- Yol WU 4-63

4.10.2 Section 1 - UP Express Union Station to UP Express Bloor Station..........cccccceeeeeciveeennee. 4-63
4.10.2.1 Paralleling Station (OrdNancCe STFEET) .......eecueririiereeiinieeie sttt ettt et sbe et be st e st s e e sbesbeesbesasesteens 4-64

4.10.3 Section 2 - UP Express Bloor Station to UP Express Weston Station.........cccccceeeeevveeennnnen. 4-64
4.10.3.1 Paralleling Station (3500 EGliNton AVENUE WEST) ...c.eeviieriieiierieesiee et eieeste et sieeeseee s eseeeeeesane e 4-64

4.10.4 Section 3 - UP Express Weston Station to Highway 427 ..........cccoociieeicciieeeeciee e 4-64
4.104.1 EMU Maintenance Facility Site (50 RESOUICESs ROAA) .....eeveruerierierieniieienieete sttt siee e see e 4-65
4.10.4.2 Traction Power Distribution Components (175 City VIeW Drive).....c..ccccuieeeiieeieiiee et 4-65

4.10.5 Section 4 - Highway 427 to UP Express Pearson Station.........cccccccveeeeeciieeeeciieeecciiee e 4-65

4.11 AV AT | RPN 4-66

g e O Y T VT 1 [0 V=Y o o V2SRRI 4-66

4.11.2 Section 1 —UP Express Union Station to UP Express Bloor Station .........cccccceeeevcvveeennnen. 4-66

4.11.3 Section 2 — UP Express Bloor Station to UP Express Weston Station ..........ccccceeeevveeennnen. 4-70

4.11.4 Section 3 - UP Express Weston Station to Highway 427 ..........oooeeeeeiiciiee e 4-71

4.11.5 Section 4 — Highway 427 to UP Express Pearson Station.......ccccceccviveeeeeiiiccciiieeeee s 4-72

PARSONS  Lisa
BRINCKERHOFF

MORRISON HERSHFIELD



UP Express Electrification
Transit Project Assessment
Environmental Project Report

4.12 L =PSRN 4-73
4.12.1 Overview of KNOWN ULIHEIES...c..ceiiiiiieieiieieseneee et e 4-73
A A o 1= 1 o 1SR 4-73
4.12.3  Water IM@INS...cci ittt e 4-74
4,124  SEOIM SEWENS ..evviiiiiiiiiieetete ettt e e a e et e e s s s e st e e e e s s s nabaaaeeeesssaannns 4-74
4.02.5  SANITANY SEWELS ..coiiiiiiieieeteee ettt e ettt e e e e e e st e e e e e e e s e e s anbttaeeeeesessanbtraeeeeeesanannn 4-74
4.12.6 Hydro One TransmisSioN COMTIAOIS ....uiuuuiiiiiiieeeeiiieeeestreeeesieeeesreeeesrreeesssabeeeessareeessnnnens 4-75
4.12.7 Toronto Hydro Distribution LINES........ccueiiiiiiieiieiiieec ettt e et e e e e 4-75
4.12.8  GAS MAINS ...ttt st s 4-75
4.12.9  Bell CaNa0a...cccueeiiieeiiee ettt bbbt s h e sttt et e be e sae e e sane e 4-75
A K I VoY= G- o] [T PSP 4-75
4.12. 11 MTS ALISEIEAM «..eeeiiei ettt ettt ettt ettt e sttt sab e st e s bt e e s bt e e sbbeesabeesabeeesabeesaseeeseeesabeeenneeas 4-75
4.12.12 Canada PACKEIS ..ccouiieiiieiiie ettt ettt ettt ettt sttt e s bt et s it e e sbe e e st e e sabe e s rteesbeeenaeeas 4-76
4.12.13 PriVate OWNEI ..coueiiiiiiiiiieieteie ettt ettt st e s e s e e s s b e e e s s are e e s s snnes 4-76
4.12.14 Canadian GYPSUM CO. ...uueieeiiieieeiiieeeeiireeeesitreeeessaeeeessseeeesssaeeeasssaeesasteeeseassasesassseseessnsens 4-76
A.12.05 TELUS. ..ottt ettt et h e s h e sttt st b e b e bt e sbe e sae e e at e et e e be e nheesheesaeeeane 4-76
4.12.16 W00dbing RACELIACK .....ciiiiiiiiiieiie ettt et s as 4-76
4.12.17 Utilities Parallel to the Rail COrridor ......cooiiiiiiirieiiiee e 4-76

4.14 Electromagnetic Fields (EIMIF) ......ooiieiiie ettt ettt ettt st e s bae e s raeenae s 4-78
A4.14.1  OVEIVIEW OF EIVIFS ..ottt ettt st st sttt e sbe e s e sane e 4-78
S Y o T o] o Y- Yol WU 4-79
A4.14.3  BaSElING EIMF ...ttt sttt sttt b e b e bt sttt e be e she e saee st e 4-80

4.15 Electromagnetic INterference (EMI) ..o..eeceeeeeiee ettt ettt et e et ebee e s 4-80
4.15.1  OVErVIEW OF EMI. ..ottt et 4-81
R Y0 A Y o T o] o Y- ol o WSS 4-81
4.15.3 Identification of EMI Sensitive Sites/EQUIPMENT .......ccoveeeiuiieiiiiciee et 4-83

PARSONS m:
BRINCKERHOFF

MORRISON HERSHFIELD



5.

UP Express Electrification
Transit Project Assessment
Environmental Project Report

(DL Y1 1=Yo I o o) =Yor i D T=Y Yol o o) o) [ PP 5-4
5.1 2T T =4 Lo V1 Vo IR SRR 5-4
5.1.1 StaNdards aNd COUES.... ..ottt st sttt sbe e s eeereens 5-4
5.1.2 Electrification Performance Specifications ..........cccuevieeieei e 5-4
5.1.3 Electrification Conceptual DESIZN ....ccovvviiiiiiiiie et e e 5-4
5.2 2 T O =BT ol T o =T [« USROS 5-5
521 Key DeSIZN ASSUMPTIONS ....eeiiiiiiiiiie ettt e e e ettt e e e e e et e e e e e e ssasreeeeeeessesassneeeeeaeenas 5-5
5.3 Power SUPPIY — HYAIrO ONE .....ooiieeiee ettt e e tae e e e e e e bae e s eares 5-6
5.3.1 230 KV CONNECLION CADIBS ..oniiiiieiiieieee ettt sttt 5-6
5.3.2 Traction POWeEr SUDSTAtiON......c.eoiuiiiiiiiinieeteeee ettt st 5-6
5.4 Electrification SYSTEM. .. uiii i e e e e e e e e e ares 5-8
54.1 2 x 25 kV System - UP Express Union Station to Highway 427 .......ccccevvciieeieiieeeinciieeenns 5-8
5.4.2 1 X 25 KV System - AIrPOrt SPU......uiiiiieiiee e cciiee sttt et e e seree e s eree e e s sbee e e e sreee e enares 5-8
5.5 Power DistribULioN SYSTEM ......oiiiiiii et e et e et e e e tee e e e erae e s e abee e e eenres 5-9
5.5.1 Overhead Contact System — UP Express Union Station to Highway 427...........cccceeunnee. 5-9
5.5.2 Overhead Contact System — Highway 427 to UP Express Pearson Station (Spur)........... 5-14
5.5.3 Summary of OCS SUPPOIt SEFUCTUIES ....viiieiiieiciieeeetee ettt bee e e e 5-15
5.5.4 Paralleling StatioNS......ccuiiii i e e e earaeaeean 5-16
5.5.5 25 kV feeders and Gantries.......ccoviereeriiriieeeeeeeee ettt 5-16
5.6 Grounding and BoNdiNg SYSTEM ....cviiiii i e e e e e e e e e e e e b e e e e e e eean 5-25
5.6.1 Traction Power Facility Grounding & Bonding DeSign ........ccccuveeeeciieeeeciieeeecieeeeecieeeeeas 5-26
5.6.2 Passenger Train Station Grounding & Bonding Design........cccceeeeeivicciiiiieeee e 5-30
5.6.3 Mount Dennis Station .......cccooviiiiiiiiiiiii 5-31
5.6.4 BlOOT SEATION ..ttt sttt 5-31
5.6.5 UP EXPress UNiON SEAtiON.......uiiiiiiiiiiiiicieee ettt essitre e e e s s sssiirereee e e s ssssenneaseeessnas 5-32
5.6.6 Grounding of Wayside Structures & EqQUIPMENTt........c..eeieiiiiieiciiiee e e e 5-32
5.6.7 Third Party Grounding INTErface .........cocuiii ettt e e earae e 5-35
5.7 Bridges and Rail OVEIPASSES ...uuuiiiiiiieeiiiiieeee e e eecctttte e e e e e e esnreee e e e e e s eesennseaaeeseeesssanntesaeesessennnnes 5-37
5.7.1 OCS Design — Bridges and Rail OVEIrPaSsSES ....ccccuvieeeiiuiieeeiiieecsireeeesiteeeeeiveeeeeesveeeeeeanes 5-44
5.7.2 Bridge ProteCtion Barriers.....cuiiiicciiiee ittt ettt e e tre e e e sbte e e s sbae e e e ebraeaeenes 5-49
5.8 SEATIONS 1ottt 5-52
5.8.1 UP EXPress UNION SEatioN..... ... s 5-52

5.8.2 UP EXPress Bloor StatioN ... ittt e e e e e e e e e e 5-54



UP Express Electrification
Transit Project Assessment

Environmental Project Report

5.8.3 UP EXPress Weston STation ...ttt e e e e 5-56
584 UP EXPress Pearson Station ....... .. 5-58
5.9 YT eda =YL a Y= YA <] . RS 5-61
5.10  SCADA SYSTEIM ...eiiiiiiietietieeite ettt ettt ettt sttt et e bt e s bt e st st e et e b e e s b e e sbeesate et e et e e beesseesanenane 5-64
5.10.1  Operations CONTrol CENEIIE...cicuiiii ittt e e et e e s e e s sabae e e ssaseeee s 5-64
5.10.2  Wayside Power Control CUDICIES ........coovciiiiiiiiiieieciiee et seaee s 5-65
oI B A |V = 0 (=1 = T = PSPPSR 5-66
5.11.1 EMU Maintenance FaCility ......ccueeeeciiiiiciee ettt ettt snaee s 5-66
5.11.2  OCS MaiNTENANCE.....oiiiiiitiie ittt st e s s e e s e e e s esra e e e sannaeee s 5-71
5.11.3  Paralleling Stations Maint@NANCE ........cccciieiiiciiie et eerr e e e re e e e eaaeee s 5-71
5.11.4  Grounding and Bonding Mainte@NanCe........cccecuieiieiiieiiriiieeecciiee e eciree e esre e e svree e esaaeee s 5-72
5.11.5 Signalling and SCADA MaintENaNCe ......cccuuveiiiiiieeeeiiieeeeiireeeecire e e s srreeeesaeeeessereeessnsseeees 5-72
5.12  ConStruction MEthOOS ........coiiiiiiiiiiiii ittt e s e s be e e sbeeesaee s 5-72
5.12.1  Overhead Contact SYStemM (OCS).......uuiiiiiiieeeeiiieee ettt e e e rrre e e e erre e e s eaaree e sennaeee s 5-73
5.12.2  Paralleling STatioNs.......ccccuiii ittt et e e e et e e et e e e et r e e e e bt e e e eannaeea s 5-74
5.12.3  Underground 25 kV Feeders/DUCt BanKs...........ccoveeiueeeeieeeirie e ccree e eree e eveeeene s 5-74
T A CF- T o1 1 ¢ T= L S TP P PP 5-75
5.12.5  Bridges and Rail OVEIPASSES ......ueeeecuiiieiiiiiieiiiiieeeeiiteeeeitaeeessraeeessssaesessssseeessssseeesssseeens 5-75
5.12.6  StAtiONS cooiiiiiiiiiii s 5-77
5.12.7  EMU Maintenance FaCility ......ccueeeeciiie ittt e 5-77



6.

UP Express Electrification
Transit Project Assessment
Environmental Project Report

IMPACT ASSESSIMENT ... s 6-1
L A |V =Y T Fo] o =4V TSP 6-1
6.1.1 Range of Potential IMPacts .....cccveiiiiiiiec e et e e e e e erae e e e eans 6-3
6.2  Natural Environment — Terrestrial FEatUres......cccvviieiiiiiiriieceeesieesiee et sre e 6-5
6.2.1  Section 1 - UP Express Union Station to UP Express Bloor Station........ccccccevvecieeeinciennnnns 6-5
6.2.1.1 Potential Footprint Effects and Mitigation MEaSUIES ........ccocuiiiiiiiiiiiiie ettt e s are e e 6-5
6.2.1.2 N B TS ettt ettt ettt b e e h e s bt e a e s bt e ae e s bt e st e beeh e e e bt ea b e bt e st e s bt et e heeateshe et e sheenteene e beeas 6-7
6.2.1.3 Potential Operations and Maintenance Effects and Mitigation MEasUres ..........cccccevcveevveeceereeeseeseeeseee e
6.2.1.4 NET EFfRCES .ottt b e bbbt et r e e aa e bt n et ene
6.2.1.5 Potential Construction Effects and Mitigation MEaSUIES .........cceveeveerierniieiiienee e
6.2.1.6 N L =T PSSRSO PR USPIOPRIOP
6.2.2  Section 2 - UP Express Bloor Station to UP Express Weston Station
6.2.2.1 Potential Footprint Effects and Mitigation MEaSUIES ........cccuiiiiiiiiiiiiie ettt e e e 6-13
6.2.2.2 N L T PSPPSR UPRVSPIOPROP 6-16
6.2.2.3 Potential Operations and Maintenance Effects and Mitigation Measures .........ccccceeeeeuieeeeireeeciveeeeciee e, 6-16
6.2.2.4 N EfOCES .ottt ettt b et b e e bbbt et b e bbb r e et beearenreene 6-16
6.2.2.5 Potential Construction Effects and Mitigation MEaASUIES .........ccccveeveeriernieeiiienee e 6-17
6.2.2.6 N EfRCES .ottt b ettt b e bbbt e ab bbbt st re et bt e e nreene 6-17
6.2.3  Section 3 - UP Express Weston Station to Highway 427 ........ccocveviviiiieeciiieec e, 6-18
6.2.3.1 Potential Footprint Effects and Mitigation IMEASUIES .......ccuerieeriiereerieiiee ettt 6-18
6.2.3.2 NET EFfRCES ..ottt bbb 6-20
6.2.3.3 Potential Operations and Maintenance Effects and Mitigation M@asures .........cccecverveeereeviieenieeieesieeeeenn 6-22
6.2.3.4 NET EFfRCES ..ottt
6.2.3.5 Potential Construction Effects and Mitigation Measures .....
6.2.3.6 Net EffectS...cuinirieiiieenereee e
6.2.4  Section 4 - Highway 427 to UP Express Pearson Station
6.2.4.1 Potential Footprint Effects and Mitigation MEASUIES ........ccccuviiiiiiiiriiiieeiiie ettt 6-23
6.2.4.2 N B OCES ettt ettt et b e e h e bt et e bt e he e bt ea e b s he bt e n e e b et reearenreene 6-24
6.2.4.3 Potential Operations and Maintenance Effects and Mitigation Measures .........cccecceevveeeveeriieenieeseeseeeneeens 6-24
6.2.4.4 Net Effects
6.2.4.5 Potential Construction Effects and Mitigation MEASUIES .......c.cevveereerieeriieeieereeeieesee e seeesaeesreesaeeneee s 6-24
6.2.4.6 N B OCES ettt ettt et b e et b et b e e h e bt e a e e b s h e bbb e b e et e reearenreene 6-24
6.3  Natural Environment — AQUAtiC FEATUIES .......uuiiiiiiieeccieeee e e e 6-25
6.3.1 Section 1 - UP Express Union Station to UP Express Bloor Station.........cccccveeeeeeeecnnineenn. 6-25
6.3.1.1 Potential Footprint Effects and Mitigation IMEASUIES .........ueerieerieereeeieereeeee e eeesae et e seeesnee e e e sneeeeeeas 6-25
6.3.1.2 N B OOES -ttt et b et h et b et e bt e h e bt e Rt e b e e h e e bt e at e b e e hbe bt e atenbeeneenneennenteene 6-25
6.3.1.3 Potential Operations and Maintenance Effects and Mitigation MeasUres ........cccocuveeecieeeriveeieirieessieeesenen. 6-25
6.3.1.4 N B OOES -ttt b et h et s bt et e bt e h e bt e a e e b e e h e e bt e ae e b e ehe e bt eatenbeentenne et e nreene 6-26
]
PARSONS l ke
BRINCKERHOFF

MORRISON HERSHFIELD



UP Express Electrification
Transit Project Assessment
Environmental Project Report

6.3.1.5 Potential Construction Effects and Mitigation Measures ..... ... 6-26
6.3.1.6 NEt EffECtS..eouieiirieieeeeee e ....6-26
6.3.2  Section 2 - UP Express Bloor Station to UP Express Weston Station 6-26
6.3.2.1 Potential Footprint Effects and Mitigation MEASUIES ........ccccuviiiiiiiiiiiieeeiiee ettt eevae e eae e e 6-26
6.3.2.2 N B OCES ettt et b et b e e a e s bt et e e be e h e e s bt e a b e b e e h e e bt eab e benhte bt eatenbeeate bt et e nreent 6-29
6.3.2.3 Potential Operations and Maintenance Effects and Mitigation Measures .........ccceccvevcveeveerieeseeeceesieeeenns 6-29
6.3.2.4 Net Effects
6.3.2.5 Potential Construction Effects and Mitigation MEASUIES ..........eeueeveerieesieeieeseeeeeseeeseeesaeeseeesreesaeeeeeas 6-30
6.3.2.6 N B TS ettt b et b e e a e s bt et e bt e h e e s bt e a b e b e e h e e bt eab e ke ehte bt eatenbeeneenbeentenreent 6-32
6.3.3  Section 3 - UP Express Weston Station to Highway 427 ........coocvieiviviieiiiiieeecrieee e 6-32
6.3.3.1 Potential Footprint Effects and Mitigation MEAsUIeS .........ccceviiieriiiieniinienieeresteesre ettt
6.3.3.2 N L T PSPPSR UPRVSPIOPROP
6.3.3.3 Potential Operations and Maintenance Effects and Mitigation Measures .
6.3.3.4 N EffRCES .ottt e b et b e e e bbb bt e a e re et beearenreene
6.3.3.5 Potential Construction Effects and Mitigation MEaASUIES .........cccveeveerierniieiiieree et
6.3.3.6 N EfRCES .ottt b ettt b e bbbt e ab bbbt st re et bt e e nreene
6.3.4  Section 4 - Highway 427 to UP Express Pearson Station..........cccvveeeeeieecccinneeeee e,
6.34.1 Potential Footprint Effects and Mitigation IMEASUIES .......ccuerieeriierieerieiiee ettt 6-37
6.3.4.2 Net Effects 6-38
6.3.4.3 Potential Operations and Maintenance Effects and Mitigation Measures .........ccccceeeeeieeeeireeeccrieeeceeeeeenen. 6-38
6.3.4.4 N L =T OSSP PR VSPOPRUP 6-38
6.3.4.5 Potential Construction Effects and Mitigation MEaASUIES .........ccccuirveerieriieeiieenee e 6-38
6.3.4.6 N B OCES ettt ettt b e e st b e bt e he e bt e a e b s h e bt e a b e bt enee bt enrenreene 6-38
6.4  Natural Environment — Hydrogeological FEatUres .......cceeeeeuiieecciiee et e 6-39
6.4.1 Section 1 — UP Express Union Station to UP Express Bloor Station ..........ccccceeeeiveeeennennn. 6-39
6.4.1.1 Potential Footprint Effects and Mitigation Measures .........ccccovivviiniiiiiniiiiiniicicrc s 6-39
6.4.1.2 N B OCES ettt ettt b e s bt et b e h e bt e a e b s he bt e a b e b e et e bt enrenreene 6-39
6.4.1.3 Potential Operations and Maintenance Effects and Mitigation Measures ..........ccoceevveeieeriennieeseeniennieen. 6-39
6.4.1.4 INEt EffECES .ottt e
6.4.1.5 Potential Construction Effects and Mitigation Measures
6.4.1.6  INEt EffECES .ottt e
6.4.2  Section 2 — UP Express Bloor Station to UP Express Weston Station ...........ccccccveeeenneeenn. 6-40
6.4.2.1 Potential Footprint Effects and Mitigation MEASUIES .........cccuerirrieririeniieierieeteseee ettt 6-40
6.4.2.2 N B OOES -ttt b et h e a e b et e bt e h e bt e a e e bt e h e e bt e ae e b e e hee bt eatenreentenneeatenteene 6-41
6.4.2.3 Potential Operations and Maintenance Effects and Mitigation MEasures ........cccccveeecieeeniieeceivieessieeesenn. 6-41
6.4.2.4 Net Effects 6-41
6.4.2.5 Potential Construction Effects and Mitigation MEASUIES ........ceecueereeriiersieeeeseeeeesee e sae e eereeseeeneeeas 6-41
6.4.2.6 NET EFfRCES ..ottt bbb bbbt ea 6-41
6.4.3  Section 3 — UP Express Weston Station to Highway 427 .......ccccoveeiiiieiecciiee e 6-42

PARSONS  Liga

BRINCKERHOFF

MORRISON HERSHFIELD



UP Express Electrification
Transit Project Assessment
Environmental Project Report

6.4.3.1 Potential Footprint Effects and Mitigation Measures v 6-42
6.4.3.2 NEt EffECtS..eouieiirieieeeeee e ....6-43
6.4.3.3 Potential Operations and Maintenance Effects and Mitigation MEasUres .........ccccveeeeuveeeiiveeceireeeecieeesnnen. 6-43
6.4.3.4 NET EFfRCES .ottt b et b e bbbt r e e aa e bt et eae 6-43
6.4.3.5 Potential Construction Effects and Mitigation MEASUIES ........ceeveereerieesieereereeeee e eeeesaeeseeeereesaeeeeeas 6-43
6.4.3.6 NET EFfRCES .ottt b bbbt et r e et b et ene 6-44
6.4.4  Section 4 - Highway 427 to UP Express Pearson Station.......ccccccvevevviieeeiiiieeeeiiiees e 6-44
6.4.4.1 Potential Footprint Effects and Mitigation IMEASUIES .........ueevieeeieeceeeieeseeeteeseeeeesaeesseeseeeseaeesreessaeeeeeas 6-44
6.4.4.2 N B TS ettt b et b e e a e s bt et e bt e h e e s bt e a b e b e e h e e bt eab e ke ehte bt eatenbeeneenbeentenreent 6-44
6.4.4.3 Potential Operations and Maintenance Effects and Mitigation MEasUIes ........cccccceeeeciveeeiciveeccireeesciee e, 6-44
6.4.4.4 N L T PP PP PRV SPOPROP 6-44
6.4.4.5 Potential Construction Effects and Mitigation MEaASUIES .........cccueeveerierniieniiienee e 6-44
6.4.4.6 N EfRCES .ottt et b ettt b et b et b e bbbt e a e re et beeanenreeae 6-45
6.5  Natural Environment — Contaminated SiteS.......ccvvvieeiiiriiieriee e eee et eseee e eee e 6-46
6.5.1 Section 1 - UP Express Union Station to UP Express Bloor Station..........cccceeeeevveeeecnnnennn. 6-46
6.5.1.1 Potential Footprint Effects and Mitigation IMEASUIES .......ccuervieeriiereerieeie ettt 6-46
6.5.1.2 N EfRCES .ottt et b ettt b et b et b e bbbt e a e re et beeanenreeae 6-46
6.5.1.3 Potential Operations and Maintenance Effects and Mitigation Measures ..........cceceevveeveeriennienseeneenneeens 6-46
6.5.1.4 Net Effects 6-47
6.5.1.5 Potential Construction Effects and Mitigation IMEASUIES ........ccccuiiiiiiiieeiiie et e eevee e aae e e eeaeas 6-47
6.5.1.6 N L =T OSSP PR VSPOPRUP 6-47
6.5.2  Section 2 — UP Express Bloor Station to UP Express Weston Station ...........ccceccvveeeennnennn. 6-47
6.5.2.1 Potential Footprint Effects and Mitigation MEASUIES .........cccuerirrieririeniieieeetes ettt 6-48
6.5.2.2 Net Effects
6.5.2.3 Potential Operations and Maintenance Effects and Mitigation Measures ..........ccoceeveerneenieenieeseeneennneen. 6-48
6.5.2.4 N B OCES ettt et b et b e et b et h e s h e bt e a e b s he e bt e a b b et e bt eanenreene 6-48
6.5.2.5 Potential Construction Effects and Mitigation MEASUIES .........ceeviereeriieiniieeieesteeieeste e seeeseeesreesaeeneee s 6-49
6.5.2.6  NEt EffECES..cuiiiiiiiiiiiic e e 6-49
6.5.3  Section 3 - UP Express Weston Station to Highway 427 ........coocveeeviiieieciiieeeccieee e, 6-49
6.5.3.1 Potential Footprint Effects and Mitigation Measures
6.5.3.2 NET EFfRCES ..ottt e
6.5.3.3 Potential Operations and Maintenance Effects and Mitigation Measures ..........ccoceevvveeveeriennieeseenienneeen. 6-50
6.5.3.4 N B OCES ettt ettt et b e e b et h e s h e bt e a e b e bt bt e a b e b e enee bt earenreene 6-50
6.5.3.5 Potential Construction Effects and Mitigation MEASUIES .........cccuiiiriiieeiiieeiiie ettt eeree e eae e 6-50
6.5.3.6 NET EFfRCES ..ottt e bbb bbb ea 6-50
6.5.4  Section 4 - Highway 427 to UP Express Pearson Station.......cccccccueeeviiveeeciiieeeecciieee e, 6-50
(SN I OV (VT | W o T o1 - =P PP SR 6-51
6.6.1 Section 1 - UP Express Union Station to UP Express Bloor Station.........cccccveeeeeeeecnnnneenn. 6-55
6.6.1.1 Potential Footprint Effects and Mitigation Measures (Bathurst St. Bridg€)......ccccceervirererienieeeenenenennenn 6-55
PARSONS s
BRINCKERHOFF

MORRISON HERSHFIELD



UP Express Electrification
Transit Project Assessment
Environmental Project Report

6.6.1.2 NEt EffECES. it
6.6.1.3 Potential Footprint Effects and Mitigation Measures (King St. Rail Overpass)
6.6.1.4 NET EFfRCES .ottt b bbbt et r e et b et ene
6.6.1.5 Potential Footprint Effects and Mitigation Measures (Fort York and Garrison Common National Historic Site
and Heritage ConServation DISTIICT) ...cuueiieecierieeiteesieeieeste st e st eesteeseeesteesseessae e seessseesseessseesseeasseesseeenseesnseeseesseeesennn
6.6.1.6 NET EFfRCES .ottt b bbbt et r e et b et ene
6.6.1.7 Potential Construction Effects (Bridges/Rail OVEIPasSES)......ccvecuieceeiiieerrieeireeieeeireeereesreesseesseesveesseesseens
6.6.1.8 N B OCES -ttt ettt b et b e e a e s bt et e b e e h b e s b e e a b e b e e h e e bt eab e ke e hte bt eatenbeentenbe et enteent
6.6.1.9 Potential Construction Effects (Fort York Heritage DiStriCt)........cccceevcveeeiiiieiiiie e
6.6.1.10 NEt EffECES 1ouviriiiiiiieiecee e e
6.6.2  Section 2 - UP Express Bloor Station to UP Express Weston Station
6.6.2.1 Potential Footprint Effects and Mitigation Measures (Wallace Ave. Pedestrian Bridge) ........ccoceevveruerveeneenne 6-63
6.6.2.2 N EfRCES .ottt et b ettt b et b et b e bbbt e a e re et beeanenreeae
6.6.2.3 Potential Effects and Mitigation Measures (Rogers Road Bridge) ........coceeveererienienienieniieneeienieeeeseeeesiene
6.6.2.4 N L T PPV PRVSPIOPRROP
6.6.2.5 Potential Effects and Mitigation Measures (Jane Street Bridge)....
6.6.2.6 N L =T OSSP PR VSPOPRUP
6.6.2.7 Potential Construction Effects and Mitigation MEaASUIES .........cccverveerierniieiieeniee et
6.6.2.8 N EfRCES .ottt et b ettt b et b et b e bbbt e a e re et beeanenreeae
6.6.3  Section 3 - UP Express Weston Station to Highway 427 .........cccoveeeiiiiieeciieee e
6.6.3.1 Potential Footprint Effects and Mitigation Measures (Humber River Rail Overpass) ..... ....6-65
6.6.3.2 NET EffRCES .ottt et ....6-66
6.6.3.3 Potential Construction Effects and Mitigation MEASUIES .......c.cevviereeriieerieeieereeeieesee e seeeseeesreesaeeneee s 6-66
6.6.3.4 INEt EffECES .ottt e e 6-67
6.6.4  Section 4 — Highway 427 to UP Express Pearson Station.......ccccccceevvvveeeeiciieeceicinees e, 6-67
6.6.4.1 Potential Footprint Effects and Mitigation MEASUIES .........cccervirrieririeniieierieetere ettt 6-67
6.6.4.2 Net Effects
6.6.4.3 Potential Construction Effects and Mitigation IMEASUIES ........coccuiiiiriiiiieiiiecciee ettt 6-67
6.6.4.4 N B OCES ettt ettt b e s bt et b e h e bt e a e b s he bt e a b e b e et e bt enrenreene 6-67
(oI A Yol o T- =T [ oV APPSR 6-68
6.7.1 Section 1 - UP Express Union Station to UP Express Bloor Station...........cccceeeevveeeecnneenn. 6-68
6.7.1.1 Potential Footprint Effects and Mitigation Measures .........ccccvivviiniiiiiiiniiiicicrc s
6.7.1.2 N B OCES ettt ettt et b e e b et h e s h e bt e a e b e bt bt e a b e b e enee bt earenreene
6.7.1.3 Potential Operations and Maintenance Effects and Mitigation MEasures ........cccocuveeecieeeniveeinciieessieeesenen.
6.7.1.4 NET EFfRCES ..ottt e bbb bbb ea
6.7.1.5 Potential Construction Effects and Mitigation MEASUIES .........ceecueereeriiersieeeeree e eseeeseee e eseee e e seeeneeeas
6.7.1.6 NET EFfRCES .ottt bbbt et en
6.7.2  Section 2 - UP Express Bloor Station to UP Express Weston Station

6.7.3

Section 3 - UP Express Weston Station to Highway 427 ........cccoeoovvieeieciee e

PARSONS  Liga

BRINCKERHOFF

MORRISON HERSHFIELD



UP Express Electrification
Transit Project Assessment

Environmental Project Report

6.7.4  Section 4 — Highway 427 to UP Express Pearson Station.........ccccveeeeeeeeccciniieeee e ee e, 6-72
6.8  LaANA USE/SOCIAI FEATUIES ..ovvviiieeieeiiee ettt e e e ettt e s e s e ee e et e eeessssssssbeeeeeeesssassssseeseeeessns 6-73

6.8.1 Section 1 - UP Express Union Station to UP Express Bloor Station..........cccceeeecvveeeecnnnnn. 6-73
6.8.1.1 Potential Footprint Effects and Mitigation IMEASUIES .........cueeceerieeieeeieecieeteeseeeeesaeeseeesteeseeeesreesnaeeeeeas
6.8.1.2 NET EFfRCES .ottt sttt b bbbt et r e e aa bt et eae
6.8.1.3 Potential Operations and Maintenance EffECtS ........cveecvierierieece et
6.8.1.4 N B TS ettt b et b e e a e s bt et e bt e h e e s bt e a b e b e e h e e bt eab e ke ehte bt eatenbeeneenbeentenreent
6.8.1.5 Potential ConsStruCtion EffeCtS.......coiiviiiiiiiiiiiiici e
6.8.1.6 N B OCES ettt et b et b e e a e s bt et e e be e h e e s bt e a b e b e e h e e bt eab e benhte bt eatenbeeate bt et e nreent

6.8.2  Section 2 - UP Express Bloor Station to UP Express Weston Station....
6.8.2.1 Potential Footprint Effects and Mitigation MEASUIES .........cccuviieiiiiiiiiieeeiiee ettt et e vae e et e e 6-75
6.8.2.2 N EfRCES .ottt b ettt b e bbbt e ae bt bbbt e a e re et bt earenreene 6-77
6.8.2.3 Potential Operations and Maintenance Effects and Mitigation Measures .......c.ccceceeveeeveenienniceseenieneeene 6-77
6.8.2.4 N EfRCES .ottt b ettt b e bbbt e ab bbbt st re et bt e e nreene
6.8.2.5 Potential Construction Effects and Mitigation MEASUIES .........ccccueieeiiiieeiiiieciiee ettt s eeree e e
6.8.2.6 NEt EffECtS . eiiiiiiieieeeeeere e

6.8.3  Section 3 - UP Express Weston Station to Highway 427
6.8.3.1 Potential Footprint Effects and Mitigation MEASUIES .........cccerirrieriiiieniinieneetesterere sttt 6-78
6.8.3.2 N L =T OSSP PR VSPOPRUP 6-80
6.8.3.3 Potential Operations and Maintenance Effects ........cuooiiirierieeiiieeeec e 6-80
6.8.3.4 N EffOCES .ottt b et e b e bbbt e a bbbt st r e et beeanenreene
6.8.3.5 Potential Construction Effects....
6.8.3.6  INET EffECES..cuiiiiiiiiiciic e

6.8.4  Section 4 — Highway 427 to UP Express Pearson Station.......ccccccceevvcieeeciiieeseiciiees e, 6-80
6.8.4.1 Potential Footprint Effects and Mitigation MEASUIES .........cccerierierierieriinieneeteste ettt
6.8.4.2 NET EFfRCES ..ottt
6.8.4.3 Potential Operations and Maintenance Effects and Mitigation Measures .
6.8.4.4 N B OCES ettt ettt b e e b et h e s h e bt e a b s he bt e a b b e et e bt earenreene
6.8.4.5 Potential Construction Effects.......c.civiiiiiiiiiiiiiiiiii e
6.8.4.6 N B TS ettt h ettt b e et b et h e e h e bt e a b s h e bt e a b e bt enee bt enrenreene

(oI I o] {oT o 1T o Y O U P U PP PP PP PP PP PPP PP PPPPPP

6.9.1 Section 1 - UP Express Union Station to UP Express Bloor Station...........ccccceeeevveeeecnnneenn. 6-82
6.9.1.1 Potential Footprint Effects and Mitigation Measures .........cccceviecieiiiiiniiiiinicieeeere e 6-82
6.9.1.2 N B OOES -ttt b et h et s bt et e bt e h e bt e a e e b e e h e e bt e ae e b e ehe e bt eatenbeentenne et e nreene 6-83
6.9.1.3 Potential Operations and Maintenance Effects and Mitigation M@asures .........ccceccveevveereercieeneeeseeneeesennn 6-83
6.9.1.4 NET EFfRCES ..ottt bbb bbbt ea 6-84
6.9.1.5 Potential CoNSTrUCION EffECES.......oiiiiieieierteee ettt sttt neeeae 6-84
6.9.1.6 N B OOES -ttt b et h et s bt et e bt e h e bt e a e e b e e h e e bt e ae e b e ehe e bt eatenbeentenne et e nreene 6-84

6.9.2  Section 2 - UP Express Bloor Station to UP Express Weston Station..........ccccceeeeeeennnnneenn. 6-84

PARSONS s
BRINCKERHOFF

MORRISON HERSHFIELD



UP Express Electrification
Transit Project Assessment
Environmental Project Report

6.9.2.1 Potential Footprint Effects and Mitigation Measures 6-84
6.9.2.2 NEt EffECtS..eouieiirieieeeeee e ....6-85
6.9.2.3 Potential Operations and Maintenance Effects and Mitigation MEasUres .........ccccveeeeuveeeiiveeceireeeecieeesnnen. 6-85
6.9.2.4 NET EFfRCES .ottt b et b et b e s b et r e et eae 6-85
6.9.2.5 Potential Construction Effects and Mitigation MEASUIES ..........ecueeveerieesieeieeseeeee e eeee e e seee e e e saeeeeeas 6-85
6.9.2.6 NET EFfRCES .ottt b bbbt et r e et b et ene 6-85
6.9.3  Section 3 - UP Express Weston Station to Highway 427 ........ccocveeiviiieieiiiiieec e 6-86
6.9.3.1 Potential Footprint Effects and Mitigation IMEASUIES .........ueevieeeieeceeeieeseeeteeseeeeesaeesseeseeeseaeesreessaeeeeeas 6-86
6.9.3.2 N B TS ettt b et b e e a e s bt et e bt e h e e s bt e a b e b e e h e e bt eab e ke ehte bt eatenbeeneenbeentenreent 6-87
6.9.3.3 Potential Operations and Maintenance Effects and Mitigation MEasUIes ........cccccceeeeciveeeiciveeccireeesciee e, 6-87
6.9.3.4 N L T PP PP PRV SPOPROP 6-87
6.9.3.5 Potential Construction Effects and Mitigation MEaASUIES .........cccueeveerierniieniiienee e 6-87
6.9.3.6 N EfRCES .ottt et b ettt b et b et b e bbbt e a e re et beeanenreeae 6-87
6.9.4  Section 4 — Highway 427 to UP Express Pearson Station........cccccceeeeeiveeeeciieececiveee e, 6-87
6.9.4.1 Potential Footprint Effects and Mitigation IMEASUIES .......cc.uerieeriiereenieeiee ettt 6-87
6.9.4.2 N EfRCES .ottt b ettt b e bbbt e ab bbbt st re et bt e e nreene 6-87
6.10 F AN @ LT 1 A PSPPSR 6-88
6.10.1 Air Quality Effects Assessment — Rail Corridor........ccovviiiiiiiiiiciiee e 6-88
6.10.1.1 Potential Operations and Maintenance Effects and Mitigation Measures..........cccccevvervieriieeneennieennenne 6-88
6.10.1.2 Potential ConSTruCtion EffECtS .....cociiiiiiiiiieiecs et 6-89
6.10.1.3 INET EFFREES 1.ttt sttt st b et b e st b et b e s bbbt e e b s e bt e ane e ent 6-90
6.10.2 Air Quality Effects Assessment — Stationary Facilities..........cccoccveeieeciee e, 6-90
6.10.2.1 Potential Operations and Maintenance Effects and Mitigation Measures........cccoccveeeviveeviveeiniveeeneneene 6-91
6.10.2.2 INET EFFREES 1.ttt ettt b e s h b s bt a e b e e bt e s bt e st e b e s he e bt ene e b e e nte bt et e nreene 6-91
6.10.2.3 Potential Construction Effects and Mitigation MEASUIES ........cccvviiiriiiiiiiie et 6-91
6.10.2.4 NET EFFECES 1.ttt sr e 6-91
6.10.3 Air Quality Effects Assessment — EMU Maintenance Facility.......ccccocvceveveceeicciieeeenee, 6-91
6.10.3.1 SOUICES Of EMISSIONS.....eteeutieiieieitteteet ettt ettt et s bt et sb et s b et e s bt et she et e s bt e b e e be et e sbe e b e sbeennesbeenbenns 6-91
6.10.3.2 Sensitive Points Of RECEPLION .....c.civiiiiiiiiiiiiiici e 6-92
6.10.3.3 JaY e o] Lo o] S @ 1= - SR 6-92
6.10.3.4 P 0o 1= o1 A Y =T T o [o] o =4 S 6-92
6.10.3.5 ASSESSMENT RESUIES....coutiiiiiiiiiiiiiic bbb bbb 6-93
6.10.3.6 INET EFFREES ettt et e b et b e st e b e ae e bt e st e b e s b e e bt ene et e s e e bt eanenreene 6-94
6.10.3.7 Potential Construction Effects and Mitigation MEASUIES .........cccuveruieecieereeeieerie e seeesee e e sree e e seae e 6-94
6.10.3.8 Net Effects
6.11 NOISE .eovviiiiiiiieeeeeee e,
6.11.1 Noise Effects Assessment — Rail Corridor
6.11.1.1 Potential Operations and Maintenance Effects and Mitigation Measures..........ccccceveeereeeceeneesneescneenne 6-95
6.11.1.2 Net Effects

PARSONS  Liga

BRINCKERHOFF

MORRISON HERSHFIELD



UP Express Electrification
Transit Project Assessment
Environmental Project Report

6.11.1.3 Potential Construction Effects and Mitigation Measures..... ....6-98
6.11.1.4 N L T SN 6-102
6.11.2 Noise Effects Assessment — Stationary Facilities......ccccvveeeviiieiiiiiiii e 6-102
6.11.2.1 Potential Operations and Maintenance Effects — Paralleling Station (Ordnance Street) ........cccueeu..... 6-103
6.11.2.2 N L= Yo PR 6-103
6.11.2.3 Potential Construction Effects and Mitigation Measures — Paralleling Station (Ordnance Street)......... 6-104
6.11.2.4 NET EFFRCES 1.ttt st bbb bbb st 6-104
6.11.2.5 Potential Operations and Maintenance Effects and Mitigation Measures — Paralleling Station (3500
EGIINTON AVENUE WESE) ....veieiieiee ettt stte et ettt e et e st e e teesateeeseeesaeesseeenseessseenseessseassseenseessseenseasnseenseesnseesnseenneennnes 6-104
6.11.2.6 NET EFFREES 1.ttt st a e st b e s 6-105
6.11.2.7 Potential Construction Effects and Mitigation Measures - Paralleling Station (3500 Eglinton Avenue West)
6-105
6.11.2.8 N L T £SO 6-105
6.11.3 Noise Effects Assessment — Traction Power Distribution Components (175 CityView
Drive) 6-105
6.11.3.1 Potential Construction Effects and Mitigation IMEaSUIES .........cccveeeeiieeeeiiiieeiieeeeee e et
6.11.3.2 NET EFfREES ettt st st b et b e bbbt sre b sas
6.11.4 Noise Effects Assessment — EMU Maintenance Facility.......ccccceevveeeiciieeecccieee e,
6.11.4.1 Potential Operations and Maintenance Effects and Mitigation Measures
6.11.4.2 NET EFFREES ettt st st s b et s b e bbb bbb sas
6.11.4.3 Potential Construction Effects and Mitigation MEaSUIes .........cccuervveerieenieeniennieeeteesee e
6.11.4.4 INEE EFFECES ©eenveiiieeteerte ettt e b e st e s ae e s bt e s bt e et e e e ar e e b e e nar e e neeeareennneereens
6.12 VA1 T o o o RS U RSP PR USSR
6.12.1 Vibration Effects Assessment — Rail COrridor.........ccervirrirnienienienerceeeeeeeeeeen
6.12.1.1 Potential Operations and Maintenance Effects and Mitigation Measures........cccccceeevvveeiiieeessieeesnnen. 6-117
6.12.1.2 NET EFFECES 1ttt e 6-118
6.12.1.3 Potential Construction Effects and Mitigation MEASUIES ........cccveviueerieeieenieeieeeeeesieeseeesee e seeeeee s 6-118
6.12.2 Vibration Effects Assessment — Paralleling Stations..........ccceeeeciieeieciiiee e 6-121
6.12.2.1 Potential Operations and Maintenance Effects — Paralleling Stations..........ccccvevvcieeeniiieeiniee e, 6-121
6.12.2.2 N L T SRR 6-121
6.12.2.3 Potential Construction Effects — Paralleling Stations.........cueecvereerieenieecee et 6-121
6.12.2.4 NET EFFECES vttt 6-121
6.12.3 Vibration Effects Assessment — Traction Power Distribution Components (175 City View
Drive) 6-122
6.12.3.1 Potential Construction Effects — Traction Power Distribution Components (175 City View Drive) ........ 6-122
6.12.3.2 NET EFFECES 1ttt 6-122
6.12.4 Vibration Effects Assessment — EMU Maintenance Facility ......ccccccoeeviveeiviineeinciienenns 6-122
6.12.4.1 Potential Operations and Maintenance Effects — EMU Maintenance Facility
6.12.4.2 Net Effects

PARSONS  Liga

BRINCKERHOFF

MORRISON HERSHFIELD



UP Express Electrification
Transit Project Assessment
Environmental Project Report

6.12.4.3 Potential Construction Effects — EMU Maintenance FacCility .........cccocveeeiiiiiiiiieieniieeccieee e 6-123
6.12.4.4 L= Y SR
6.14 LY ALY U | PRSP
6.14.1 1Y/ 1] o Yo [o] o} -V RS
6.14.1.1 Receptor Considerations
6.14.1.2 (641 (=] 4 - TSP PPTU O PPUPPPPPRORPPOt
6.14.2 Section 1 — UP Express Union Station to UP Express Bloor Station..........ccccceecvveeennen. 6-125
6.14.2.1 Potential Effects and Mitigation IMEASUIES.........ueccviiiiiiieeciiee ettt e et e e svae e e str e e e eabeeessraeeeennaeas 6-125
6.14.2.2 N L= Y PR 6-134
6.14.3 Section 2 — UP Express Bloor to UP Express Weston Station .........cccceeeevveeeeciiee e, 6-135
6.14.3.1 Potential Effects and Mitigation IMEASUIES..........cccuiiiiiiiee ettt eetee et e et e e svae e e str e e e eabeeeeraeaeennaeas 6-135
6.14.3.2 N L = £ OSSPSR 6-137
6.14.4 Section 3 — UP Express Weston Station to Highway 427.........ccccoeeiiiiiciie e, 6-143
6.14.4.1 Potential Effects and Mitigation MEaSUIES........ccviiriierieriieeiieree ettt st saneenee s 6-143
6.14.4.2 N L T £SO 6-144
6.14.5 Section 4 - Highway 427 to UP Express Pearson Station.........cccccceecvveeeecciieececcviee e, 6-148
6.14.5.1 Potential Effects and Mitigation MEaSUIES........ccvieriierierriieeit ettt st sneenee s 6-148
6.14.5.2 N L T £ TP
6.15 LI L PRSP
6.16 Ui IS et etiee ettt ettt et e et e e e et e e e e ettt e e e e ebte e e e e beeeeeebeeeeeebeaeeeartneeeaseaeeearraeeaanns
6.16.1.1 Utility Categories
6.16.1.2 N L T SRR
6.17 Electromagnetic Fields (EMF) .....oooii ettt ettt ettt et e e are e e 6-157
6.17.1 F Y] o] o =T o NP TSR 6-157
6.17.1.1 International Industry Standards (EMF) .....cc.ooieierieriinieieneeiesc ettt st st st sesas 6-157
6.17.2 EMF ASSESSMENT RESUIES ...eieiiiiiiiiiiiieeiee ettt ettt ettt st sbr e s e s aee s 6-159
6.17.2.1 2 Yo T4 o o SRR 6-159
6.17.2.2 Vicinity of Traction POWEr FaCilities.....ccueerueeriiriieeiecieeie ettt s 6-159
6.17.2.3 Passenger Stations & EMU Maintenance FaCility ......ccovceeieiiiiiiiiieiiiieeiee et 6-160
6.17.2.4 MIEIGATION IMBASUIES...c.nueiieeeitt ettt ettt ettt ettt e ettt e e e bt e s e bt e e e at e e e s abb e e e eabee e e aneeeesanbeeseabeeeeanneeas 6-160
6.17.2.5 INEE EFFECES 1eenieiiieetee ettt st e bt b e st e e s b e s bt esab e et e e e ab e e bt e sabeenatesabeesaneebaens 6-160
6.18 Electromagnetic INTEITEIENCE .......ocieieee ettt e e bt e e e e are e e e 6-162
6.18.1 FAY ] ] o = o PSR PPRR 6-162
6.18.1.1 R A Lo AV Y011 = o T SRRSO
6.18.1.2 Industry Standards (EMI).....
6.18.2 EMI ASSESSMENT RESUILS ..eeeiviieiieiiiieiciiiee ettt abee e e s saae e s
6.18.2.1 Potential EMI Effects and Mitigation Measures - Rail COrridor .......uuviieiirrieirieeeerie e 6-165
]
PARSONS l ' X
BRINCKERHOFF

MORRISON HERSHFIELD



fM/-METROLlNX UP Express Electrification

Transit Project Assessment

Environmental Project Report

6.18.2.2 Net Effects
6.18.2.3 Potential EMI Effects - EXtremely LOW FIEQUENCY .....eevveeiuieeieeriieeiteeeeeeeeeseeeeteesveeseeesnsaesnseeseesnneesaeas 6-165
6.18.2.4 NET EFFREES 1.ttt st st st b e st b e st 6-165
6.18.2.5 Potential EMI Effects - Radio FIEOQUENCY ......cciicuiiiiiiiie ittt ettt e e e svae e et e e s abeeesbaeaeennaeas 6-165
6.18.2.1 L= Y S PR 6-166
6.18.3 FULUPE WOTK (EMIJEMEF) .ottt ettt ettt et eve e etee e eteeenteeeenteeennee s 6-166
6.18.3.1 Prepare EMC ANalYsis REPOIT ..ccccuiiiiiiiieiiiieeeitiee ettt et e e ette e e e tr e e e ba e e s stbee e ebbeeessbaeesasseeesbeeessaeasannnens 6-166
6.18.3.2 Frequency Management Plan (Detailed DESIZN) .....cveecueeeeeeriierieeieeeieeteeste et e re e see e e v e sneeeeeeas 6-166
6.18.3.3 CONSEIUCTION PRaS@ ... ittt sttt e s re e s ane e ne e saneesneesaneennneeane
6.18.3.4 Commissioning Phase
6.18.3.5 Operations/MaiNtENANCE PRASE ......c.cccueviiiieriieieite et e teeee st este e e e sbeesesteeraesbeessesseessesseeasesteensessenn 6-167
6.19 SEFAY CUITENT ...ttt annnannnn 6-168
6.20 Summary of Mitigation and MONItOMING......ccuviiiiiiiiie e 6-169
PARSONS =
BRINCKERHOFF

MORRISON HERSHFIELD



UP Express Electrification
Transit Project Assessment
Environmental Project Report

7. Commitments and FULUIE WOIK ........eiiiiiiiiiieie ettt sttt et st e st e e e e sabe e sreeesabeeenes 2
7.1 Implementation of Mitigation Measures & Compliance Monitoring........ccccccveeeecveeeeecveeeeeenneen. 2
7.2 Permits and APProVals .......oo i e et e e e e aba e e e e nabae e e enraeas 2
7.3 Heritage and Archaeological RESOUICES .....cccuuiiieiiiieeeiiiee et e e e e re e e e e sbae e e e abee e s eeareeas 3
7.4 Stormwater ManagemeEnT ... e e e e e e e e e e e e e e e e e ee e 3

7.4.1 50 RESOUICES ROAM SItO . .eeieiiieiiieiiie ettt ettt ettt et e s e e s e st e e s nee e sabeeesanes 3
7.4.2 OrdNanCe STFEET SITE ...eiiiii ettt et st e et e s e e sab e sate e sneeesabeeesanes 3
7.5 NOISE i a e s s ara s 4
2 IV VT | D OO PSPPSR U PP PRRRTRP 4
2 A I - | i [o OO PO UU TP PR 4
7.8 Property ACQUISITTION ..cciiiiiiiiiiieeee ettt ettt e e e e e s s st a e e e e e s s sssssbaaeeeeesssassnraaeaeeas 4
7.9 Consultation/Stakeholder ENGagemMent........cvccueeiieiieiiieciieccie et steesee e creeereesteestaestaesabeebeeares 5
% O B @ 1Yo B ] o] o o TSRS 5
7.11  Hydro ONne NETWOIKS INC....eeiiiieceiiee ettt e e et e e e et e e e e eata e e e eneae e e e nbaeeesanneeeaean 6
702 U ettt st at e ettt et e b e b she e st e e bt e bt e bt e be e be e saeeeareenrean 6
7.13  FULUFE DESIZN WOTK c...eeiiieieiieee ettt e ettt e e ettt e e e et e e e e e ate e e e easaeeeensaeeesnsseeesanseeeesannaneenan 7
7.14  Additional EMI and EMF ANGIYSES ..ccccuviiiiiiiiieecciiiie e ccitee e esiree s eciteeesssae e e ssstaeeessssaeaessnsaeeesnnsaeeenns 7
7.14.1  Detailed DeSIGN PRase........ciiiciiiiiiciiee e ccitee e ecttee ettt e e stte e e s etee e e e sba e e s s enbee e e e snbaeeeennreeas 8
7.14.2  CONSTIUCTION PRaS@ ...oiuiiiiiiiiecieee ettt st 8
7.14.3  COMMISSIONING PRASE c....eviiei ettt ettt e e et e e e et e e e e eabae e e eeatee e e ennbeeaeeenraeas 8
7.14.4  Operations/Maintenance PRaSE .......ccceceuiiiiieeeiiee ettt ettt et et e e eate e eteeeeteeesareean 8
7.15  Other COMMITMENTS ..c.eeiiiiitieiieee ettt sttt e bt e s bt e sat e st e e be e be e be e bt e smeeemeeeateeneean 8
PARSONS m:
BRINCKERHOFF

MORRISON HERSHFIELD



UP Express Electrification
Transit Project Assessment

Environmental Project Report

CONSUITATION ..ttt ettt st ettt e bt e sb e e saeesab e st e e b e e bt enbeesbeesseesnneeteens 8-4
8.1 Consultation Approach and ACtiVItIES.......uuiiieciiii e 8-4
8.2 PUBIIC CONSUIATION ..ottt et et s e e s esbe e s sabeesneeesaneenas 8-4

8.2.1 Project Website Updates ......c..uiiiiiiiiiiiie ettt st e e sbee e s e e e 8-5

8.2.1.1 March 2012 Website UPdate......ccccciiieiiiiie ettt et 8-5
8.2.1.2 June 2012 Website Update......ccueiiieiiiei ettt e et 8-5
8.2.1.3  June 2013 Website Update......ccceiiiiiiiiei ettt e et e e e e e 8-5
8.2.1.4 December 2013 Website Update......cccceiiiiiiiiciiii ettt 8-6
8.2.1.5 January 2014 Website UpPdate.....ccccccuiiiiiiiiiei ettt e 8-6
8.2.2 Stakeholder Working Session (March 2012)........ccceecieerciieeiieesiee e sreeectee e e sveeesevee s 8-6
8.2.2.1 Summary of Stakeholder Working Session DiSCUSSION ........ccccccveeeeeiiieeeeciiee e 8-7
8.2.3 Public Update Meeting (JUN@ 2012).......uueiiieiiieeeeiee ettt et eetee e e evae e e e aen e e e 8-7
8.2.3.1 Summary of Public Update Meeting DiSCUSSION .......cueeereiieeeiiiiee et e 8-8
8.2.4 Public Open Houses (JUNE 2013).....cccuiieiiieeiieeeieeeiteeetee e e reeste e e sve e sraeesnreeevaeesnneeenens 8-8
8.2.4.1 Summary of Public Comments Received (June 2013 POH) ........ccceevvvevieeecreeecieeenen, 8-10
8.2.5 Notice Of COMMENCEMENT ..cciuiiiiiieeiiee ettt ettt rte e st e e sab e e sbeesbteesbeeesaseens 8-34
8.2.6 Public Open Houses (January/February 2014)........ccooecueeeciieccieeeeeeeecieeeetee e eeveeeeveens 8-35
8.2.6.1 Summary of Public Comments Received (January/February POH) .......c...cccceeevvenenn. 8-37
8.3 ADOrigINAl COMMUNITIES.......viiii ettt eett e e e et e e e e ebe e e e e bee e e eeabaeeeeensaeeeennsens 8-51

8.3.1 Notifications and Correspondence — Aboriginal Peoples ........cccoecvveeiicieeieccieeeccciieeeeas 8-52

8.3.2 Summary of Aboriginal Peoples Comments Received..........ccceecveeeiiciieeicciiee e 8-53
8.4 EleCted OffiCials. ..o eiiiieieee e e e e e 8-55

8.4.1 Meetings With Elected OffiCials........oeiiuiiie it 8-55

8.4.1.1 Jonah Schein, MPP and Staff from Andrew Cash, MP office ........ccccccvviviiniiniinnnnnn.. 8-55
8.4.1.2 City of Toronto Councillor Mike Layton .........ccccveeeieciiieeccieee ettt 8-55
8.4.2 Letters from Elected Officials........ccoeereeriiiieniieeeeeeeee et 8-56
8.4.2.1  MIKE SUIIIVAN, IMIP ...ttt sttt e e 8-56
8.4.2.1 Laura Albanese, IMIPP ......cooooiiiiiiii 8-56
I A 1o ] V=1 d Yol 111 TR 1Y/ d o 8-56
8.4.2.3 City of Toronto Councillor, Gloria Lindsay LubY...........ccoeeeiiiiieiiiii e, 8-57
PARSONS m:
BRINCKERHOFF

MORRISON HERSHFIELD



UP Express Electrification
Transit Project Assessment
Environmental Project Report

8.5 Review Agency CONSUILAtION......cccciiii ittt ere e e e stae e e e ebte e e s ebaeeeseraaeeeeans 8-58
8.5.1 o To 1= | LTS U P OTOUPPPUPTRPRIOt 8-58
8.5.1.1 Aboriginal Affairs and Northern Development Canada.......ccccocceeeircieeeiiciieeseiieeennans 8-58
T A - 1 1 o Yo o A 6= o - o = SRR 8-59
8.5.1.3 Nav Canada and Greater Toronto Airports AUthOrity.......cccceeeciiieieciee e 8-59
8.5.2 PrOVINGCIAL .ttt sttt re e 8-60
8.5.2.1 Ministry of the ENVIrONMENt........coiiiiiiiiiieee ettt 8-60
8.5.2.2  Ministry of Aboriginal Affairs (MAA)........oocir ittt 8-61
8.5.2.3  Ministry of Tourism, Culture and SPOrt .......cooovciiiiiiciiie e 8-62
8.5.2.4  Ministry of Natural RESOUICES ......ccoccuiiiiiiiiiie ittt ettt e st e e e et e e s snraeeeeaes 8-63
8.5.2.5  Ministry of TransSportation .......ccceeiieciiiie ittt et e e e bae e e e e beeeeeeaes 8-63
8.5.2.6  Hydro ONe NEtWOIKS INC....uueiiiiiiiieeciiieeceiteee et eete et e e e eette e e e erte e e e sbaeeesenaneeeenes 8-64
8.5.3 Y [0 ool o Y- AU SPRURN 8-64
T 754 B 11 Vo ) 1 Ko o] | o IS UPPPRRN 8-64
8.5.3.2  Toronto PUBIiC HEalth ..c....eiiiiieiieeee et 8-66
8.5.3.3 Toronto and Region Conservation AUthority.......ccccocoeiiiiiiiiiiicice e 8-66
8.5.3.4  Fort York National HiStOriC Site......cueeieriieniiiieeie ettt 8-67
8.5.3.5 Toronto Transit COMMISSION ....c..uiiiiiiiiiiiiiieee e snee e 8-67
8.5.3.6  TOrONTO HYAI0.uuiiiiiiii et e e e e e e e s be e e e e e e e e e enansseeeeaaeeean 8-68
8.5.4 Summary of Review Agency Comments RECEIVEd.........ccovcviiiiiiiiee i e 8-68
8.6 Other StaKehOIIErS ........ooiiiiieeee e et 8-90
8.6.1 Canadian National RAiWay .......cc.ueiiiiiiiece e e e 8-90
8.6.2 Canadian PacifiC RAIIWAY .......ooiiiiie ettt e e e 8-90
8.6.3 Canada Lands COMPaNY/CN TOWEN ........ecccuereeieeeieeeeteeeeeteeeeteeeeeeeeeteeeereesreeestreeeresenseeas 8-91
8.6.4 (0 g o] o I fo] o T=T o =TSR 8-91
8.6.5 WESTON GOIF ClUD .. e e e 8-91
8.6.6 UIIEIES ¢ttt ettt et sae e st st st b b b e sree e aneereens 8-91
PARSONS m:
BRINCKERHOFF

MORRISON HERSHFIELD



UP Express Electrification
Transit Project Assessment
Environmental Project Report

1 B o To o)V | T o Yo I od=T 0 Y PP URPTPPPPNt 9-2
9.1 [ To =T o | OO PP P OO PO P PPUPPUPPRRPRN 9-2
9.1.1 Canadian Environmental ASSeSSMENt ACE........ooviiiieiienienie et 9-2
9.2 PPOVINCIA ...ttt ettt sb e sttt et et e b e sae e e e 9-2
9.2.1 Ministry of the ENVIFONMENT.....coiiiiii et e e e 9-2
9.2.2 Ministry of Tourism, Culture and SPOrt .......ccueii e 9-3
9.2.3 Ministry of TranspOrtation .......ccovcciiiiiiiiiie e e e e e sbee e e 9-3
9.2.4 Independent Electricity System OPerator........cccoccuieeeicciie it 9-3
9.2.5 Hydro One NETWOIKS INC..coieeiiicceee e e et e e e e 9-4
9.3 1Y T8 a1 Tol o Y- AU 9-4
9.3.1 (@1 AV o ) 1 Ko o | o ISR 9-4
9.3.2 City Of MiSSISSAUEA ....uvviieiiiiiieieiiiee ettt ettt e ee e e st e e st e e e s sabaeeeestaeeesssaeeesnnseeeean 9-5
9.4 (01 =T SO OO TP U PO UPPOTOPPPPPRTOP 9-5
9.4.1 CP Rl ettt h e sttt st et b e bt e be e she e eaeeenreereens 9-5
9.4.2 CN Rttt ettt et e b e s b e s he e sat e st e b e e b e e b e e s bt e sbe e sateenreereens 9-6
9.4.3 UHIIES c ettt ettt sttt b e b s bt she e et e e b et e bt e sheesaeeeaee 9-6

PARSONS m:

BRINCKERHOFF

MORRISON HERSHFIELD



UP Express Electrification
Transit Project Assessment
Environmental Project Report

List of Tables

Table 1-1 Summary of EPR Requirements 1-8
Table 2-1 Recommended Facilities and Locations - Traction Power System Simulation Study 2-4
Table 2-2 Evaluation Criteria for Paralleling Station Sites 2-11
Table 4-1 Baseline Cultural Heritage Resources — Section 1 4-29
Table 4-2 Baseline Cultural Heritage Resources — Section 2 4-33
Table 4-3 Baseline Cultural Heritage Resources — Section 3 4-36
Table 4-4 Baseline Cultural Heritage Resources — Section 4 4-38
Table 4-5 90th Percentile Background Values Used For EMU Maintenance Facility 4-51
Table 4-6 Baseline Sound Levels — Section 1 4-54
Table 4-7 Exclusion Limit Values of One-Hour Equivalent Sound Level (Leq, Dba) (NPC-300) 4-55
Table 4-8 Baseline Sound Levels — Section 2 4-57
Table 4-9 Baseline Sound Levels — Section 3 4-58
Table 4-10 Minimum Measured Background at EMU Maintenance Facility Receptors 4-61
Table 4-11 Minimum Predicted Background at EMU Maintenance Facility Receptors 4-61
Table 5-1 OCS Support Structures by Corridor Section 5-15
Table 5-2 Summary of Bridge Modifications - UP Express Electrification 5-38
Table 5-3 Summary of Rail Overpass Modifications - UP Express Electrification 5-42
Table 5-4 Summary of Proposed OCS Attachments at UP Express Union Station 5-52
Table 5-5 Summary of Proposed OCS Attachments at UP Express Bloor Station 5-54
Table 5-6 Summary of OCS Attachments at UP Express Weston Station 5-56
Table 5-7 Summary of Additional Signal Enclosures Required for UP Express Electrification 5-61
Table 6-1 Range of potential effects — UP Express Electrification 6-3
Table 6-2 Summary of Cultural Heritage Resources (CHR) and potential impacts 6-53
Table 6-3 Summary of property requirements — Section 1 6-82
Table 6 -4 Summary of property requirements — Section 2 6-84
Table 6-5 Summary of property requirements — Section 3 6-86
Table 6-6 Estimated UP Express System Wide EMU Regional 24-hr Contaminant Emission Rates  6-88
Table 6-7 Estimated UP Express System Wide DMU Local 24-hr Contaminant Emission Rates 6-89
Table 6-8 Applicable Criteria 6-92
Table 6-9 Summary of Model Results 6-93
Table 6-10 MOEE/GO Transit Draft Protocol Noise Impact Ratings 6-96
Table 6 11 Sound Level Limits for Construction Equipment (NPC-115) 6-99
Table 6-12 Exclusion Limit Values of One-Hour Equivalent Sound Level (Leq, dBA) (NPC-300) — Class 1
Areas 6-103
Table 6-13 Nearest Sensitive Points of Reception to MF 6-107
Table 6-14 Applicable Sound Level Criteria for Maintenance Facility 6-110
Table 6-15 Assessment Results (Plane of Window Points of Reception) — Regular Operations 6-111
Table 6-16 Assessment Results (Plane of Window Points of Reception) 6-113

Table 6-17 Summary of Visual Potential Impacts & Mitigation Measures — Section 1 6-131



UP Express Electrification
Transit Project Assessment
Environmental Project Report

Table 6-18 Summary of Visual Potential Impacts & Mitigation Measures — Section 2 6-139
Table 6-19 Summary of Visual Potential Impacts and Mitigation Measures — Section 3 6-145
Table 6-20 Summary of Visual Potential Impacts and Mitigation Measures — Section 4 6-149
Table 6-21 Summary of Potential Impacts on Utilities and Mitigation Measures 6-155
Table 6-22 Exposure limits for fundamental frequency Electric Fields 6-158
Table 6-23 Exposure limits for fundamental frequency Magnetic Fields 6-158
Table 6-24 Magnetic and Electric Field Strength Limits Established for UP Express 6-159
Table 6-25 Summary of Potential Effects, Mitigation and Monitoring/Commitments 6-170
Table 8-1 Summary of Public Comments (Pre-Planning Phase) and How They Were Considered By
Metrolinx 8-11
Table 8-2 Summary of Public Comments (TPAP Phase) and How They Were Considered By

Metrolinx 8-38

Table 8-3 Summary of Review Agency Comments and How They Were Considered By Metrolinx  8-69



UP Express Electrification
Transit Project Assessment

Environmental Project Report

List of Figures

Figure 1-1 GO System Map 1-3
Figure 1-2 UP Express Route 14
Figure 1-3 Transit Project Assessment Process 1-7
Figure 1-4 25 Year Plan for the Regional Rapid Transit and Highway Network from The Big Move 1-15
Figure 2-1 Initial Study Area: General Locations for Traction Power Facilities for UP Express 2-5
Figure 2-2 Alternative Sites for Paralleling Station in Bathurst Street and UP Express Corridor 2-8
Figure 2-3 Alternative Sites for Paralleling Station in Vicinity of Eglinton Ave. W./

Black Creek Dr. and Rail Corridor 2-10
Figure 2-4 Recommended Paralleling Station Site — 3500 Eglinton Avenue West 2-16
Figure 2-5 Option A — Existing Willowbrook Rail Maintenance Facility 2-20
Figure 2-6 Option B - New EMU Maintenance Facility 2-21
Figure 2-7 Updated Study Area 2-26
Figure 3-1 Up Express Electrification Study Area 3-3
Figure 3-2 Location of Traction Power Substation 3-5
Figure 3-3 Pantograph on Electric Train 3-6
Figure 3-4 Typical OCS 3-7
Figure 3-5 Typical Gantries 3-7
Figure 3-6 Typical Paralleling Station 3-8
Figure 3-7 Paralleling Station - Ordnance Street 3-9
Figure 3-8 Paralleling Station- 3500 Eglinton Avenue West 3-10
Figure 3-9 EMU Maintenance Facility at 50 Resources Road 3-12
Figure 4-1 Study Area Sections 4-8
Figure 4-2 Black Creek 4-11
Figure 4-3 Cultural Thicket Community at 3500 Eglinton Ave. W. Site 4-12
Figure 4-4 50 Resources Rd. Site Conditions 4-14
Figure 4-5 Black Creek - Downstream (South) of Rail Corridor Crossing, Looking Upstream 4-16
Figure 4-6 Humber River - Upstream (North) of Rail Corridor, Looking at East Bank 4-18
Figure 4-7 Cultural Heritage Features in Proximity to Ordnance Paralleling Station 4-31
Figure 4-8 Wallace Avenue Pedestrian Bridge 4-32
Figure 4-9 Humber River Bridge 4-35
Figure 4-10 EMU Maintenance Facility Receptor Locations 4-60
Figure 4-11 Looking East at Union Station Redevelopment from Overpass at Simcoe St. 4-66
Figure 4-12 Looking East from Bathurst Street Bridge 4-67
Figure 4-13 Looking West from Bathurst Street Bridge 4-67
Figure 4-14 Ordnance Triangle, as Viewed From West of Bathurst Street Bridge 4-68
Figure 4-15 Fort York & Garrison Common as Viewed from North of Corridor West of Bathurst St. 4-69
Figure 4-16 View of King Street Subway Looking East 4-69
Figure 4-17 View Looking North From Wallace Avenue Pedestrian Bridge 4-70

Figure 4-18 View Looking East Of Rail Corridor of Connection Path to the West Toronto Railpath 4-70



UP Express Electrification
Transit Project Assessment
Environmental Project Report

Figure 4-19 View Looking South along Weston Road 4-71
Figure 4-20 View of UP Express Elevated Spur Line Terminating at Terminal 1 4-72
Figure 4-21 EMI Zones of Investigation 4-82
Figure 5-1 Power Supply Components (Hydro One) 5-7
Figure 5-2 Catenary Configuration Factors 5-10
Figure 5-3 Typical Portal Structure 5-11
Figure 5-4 Typical Two-Track Cantilever Structure 5-12
Figure 5-5 Vertical Clearance Requirements 5-13
Figure 5-6 Typical Duct Bank 5-17
Figure 5-7 Typical Main Gantry Structure 5-19
Figure 5-8 Ordnance Paralleling Station Site Plan 5-20
Figure 5-9 General Location of Paralleling Station at 3500 Eglinton Avenue West 5-22
Figure 5-10 Paralleling Station along Industry Street (3500 Eglinton Avenue West) 5-23
Figure 5-11 Gantries and Underground Duct Banks at CityView Drive TPS 5-24
Figure 5-12 CityView Drive TPS Ground Grid Layout 5-26
Figure 5-13 3500 Eglinton Paralleling Station Ground Grid Layout 5-28
Figure 5-14 Ordnance Paralleling Station Ground Grid Layout 5-29
Figure 5-15 Grid Layout 5-31
Figure 5-16 Grid Layout 5-32
Figure 5-17 Attachments to Bridge to Support OCS Wires 5-45
Figure 5-18 Attachments to Bridge (Humber River Bridge) 5-46
Figure 5-19 Tunnel Arm Attachments (Highway 427 Bridge) 5-47
Figure 5-20 Example of OOC Loading 5-48
Figure 5-21 Example of a Bridge Barrier 5-50
Figure 5-22 Bridge Barrier 5-51
Figure 5-23 OCS Supports at Bloor Station 5-55
Figure 5-24 OCS Supports at Weston Station 5-57
Figure 5-25 Typical OCS Supports At Up Express Pearson Station 5-59
Figure 5-26 UP Express Pearson Station Layout 5-60
Figure 5-27 Maintenance Facility at Resources Road 5-67
Figure 5-28 Conceptual Site Layout — EMU Maintenance Facility 5-69
Figure 6-1 Terrestrial Features — Section 1 (Vicinity of Ordnance Paralleling Station) 6-6
Figure 6-2 Terrestrial Features — Section 2 (Vicinity of 3500 Eglinton Ave. W. Paralleling Station) 6-15
Figure 6-3 Terrestrial Features — Section 3 (Vicinity of EMU Maintenance Facility) 6-19
Figure 6-4 Terrestrial Features — Section 3 (Vicinity of Traction Power Substation) 6-21
Figure 6-5 Aquatic Features — Section 2 6-28
Figure 6-6 Example of Rope Access Installation Method 6-31
Figure 6-7 Aquatic Features — Section 3 6-34
Figure 6-8 Example of Bridge Protection Barrier 6-56
Figure 6-9 Potentially Affected Heritage Attributes Within the Fort York Precinct 6-59

Figure 6-10 Ordnance Paralleling Station Location Shown on 1857 Map 6-70



UP Express Electrification
Transit Project Assessment
Environmental Project Report

Figure 6-11 Pantograph on Electric Train 6-97
Figure 6-12 Points of Reception —-EMU Maintenance Facility 6-108
Figure 6-13 Proposed Barrier Location 6-112
Figure 6-14 Prediction Results: Regular Operations (With Mitigation) 6-114
Figure 6-15 Corridor as Viewed West Of Bathurst Street Bridge 6-126
Figure 6-16 View Looking North From Garrison Common of the Lakeshore Line/

Ordnance Triangle and the Proposed Paralleling Station Location 6-128
Figure 6-17 View Looking North-East from Fort York Rampart Wall and Bathurst Street Bridge  6-129
Figure 6-18 View Looking At Interior of Fort from Fortification Entrance 6-129
Figure 6-19 View Looking North from Wallace St. Bridge with Proposed OCS Structures 6-136

Figure 6-20 View of Proposed Ray Avenue Gantries 6-138



List of Appendices

Appendix A - Natural Environment Assessment Report
Appendix B - Land Use Assessment Report

Appendix C - Cultural Heritage Assessment Report
Appendix D - Stage 1 Archaeological Assessment Report
Appendix E - Air Quality Assessment Report

Appendix F - Noise and Vibration Assessment Report
Appendix G - Visual Impact Assessment Report

Appendix H - Electromagnetic Compatibility (EMC) Report
Appendix | - Traffic Report

Appendix J - Consultation Record

Appendix K - Maintenance Facility Conceptual Design Report

Appendix | - Utilities Report

UP Express Electrification
Transit Project Assessment
Environmental Project Report



EPR Glossary of Terms

UP Express Electrification
Transit Project Assessment
Environmental Project Report

AREMA

The acronym for American Railway Engineering and Maintenance-of-Way
Association. AREMA is the organization that represents the engineering function
of the North American railroads.

Autotransformer

Apparatus which helps boost the overhead contact system (OCS) voltage and
reduce the running rail return current in the 2 X 25 kV autotransformer feed
configuration. It is a single winding transformer having three terminals. The
intermediate terminal located at the midpoint of the winding is connected to the
rail and the static wires, and the other two terminals are connected to the
catenary and the negative feeder wires, respectively.

Bonding

A low impedance path obtained by permanently joining all normally-non-current-
carrying conductive parts to ensure electrical continuity and having the capacity to
conduct safely any current likely to be imposed on it.

Cantilever

A beam that is supported by a pole at only one end and carries the load of the
electrification equipment on top of tracks. At multiple track locations where
cantilever frames are not practical, portal structures should be utilized.

Catenary System

An assembly of overhead wires consisting of, as a minimum, a messenger wire,
carrying vertical hangers that support a solid contact wire which is the contact
interface with operating electric train pantographs, and which supplies power

from a central power source to an electrically-powered vehicle, such as a train.

CEAA The acronym for Canadian Environmental Assessment Act.

Cess The area on either side of the railway immediately off the ballast shoulder, within
the rail right of way. This area is considered a safe area for workers to stand when
a train approaches.

Class EA Under the Ontario Environmental Assessment Act (EA Act), Class Environmental

Assessments are those projects that are approved subject to compliance with an
approved class environmental assessment process (e.g., Class EA for Minor
Transmission Facilities, GO Transit Class EA, etc.) with respect to a class of
undertakings.

Contact Wire

A solid grooved, bare aerial, overhead electrical conductor of an OCS that is
suspended above the rail vehicles and which supplies the electrically powered
vehicles with electrical energy through roof-mounted current collection
equipment - pantographs - and with which the current collectors make direct
electrical contact.

Control Centre

The building or room location that is used to dispatch trains and control the train
and maintenance operations over a designated section of track.

Cross Bonds

The method of tying tracks together electrically to equalize traction return
currents between tracks. This is done to minimize touch potential.
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Cross Feeding System

Overhead feeder lines are provided between the main gantry and strain gantry
across the electrified track to feed power to the OCS wires.

Deadhead Movements

In the case of UP Express, deadhead movements are considered to be empty train
movements required to reposition a train before or after revenue service.
(Revenue service entails train movements that carry fare paying passengers).
Deadhead movements are also referred to as “unproductive moves” as they incur
the costs of train operations, but are not offset by any revenue from passengers.

Detailed Design

The detailed design phase of a project is defined as the last design stage before
system implementation phase including software and hardware development
starts.

DMU

Diesel Multiple Unit; a train comprising single self -propelled diesel units.

Double Stacked Freight (DSF)

Freight trains carrying double stack containers.

Duct Bank

A duct bank is an assembly of electrical conduits that are either directly buried or
encased in concrete. The purpose of the duct bank and associated conduit is to
protect and provide defined routing of electrical cables and wiring. It also provides
a physical separation and isolation for the various types of cables.

Electrical Potential

A measurement of the voltage (or potential difference) between two points in a
system. For UP Express electrification, electrical potential is the electrical charge
difference between the electrified UP Express railway and the ground. The unit for
electrical potential is expressed in volts.

Electrical Section

This is the entire section of the OCS which, during normal system operation, is
powered from a TPS circuit breaker. The TPS feed section is demarcated by the
phase breaks of the supplying TPS and by the phase breaks at the nearest SWS or
line end. An electrical section may be subdivided into smaller elementary electrical
sections.

Electric Traction Facility

A traction substation, paralleling station, or switching station.

EMC

The acronym for Electromagnetic Compatibility. Electromagnetic compatibility is
the ability of a device, equipment, or system to function satisfactorily in its
electromagnetic environment without introducing intolerable electromagnetic
disturbances to anything in that environment.

EMF

The acronym for Electric and Magnetic Field. Electric and magnetic fields arise
from natural forces and permeate our environment. In addition to natural
background EMF, anthropogenic sources include electric fields which arise
anywhere electricity or electrical components are used and magnetic fields which
arise wherever there is a flow of electric current. Common manmade sources of
EMF include: electronics, power stations, transmission lines, telecommunication
infrastructure, electric motors, etc. The strength of man-made EMF depends on
the characteristics of the source including amongst others, voltage, current
strength and frequency.

EMI

The acronym for Electromagnetic Interference. Electromagnetic interference is a
disturbance that affects an electrical circuit due to either electromagnetic
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induction or radiation from an external source.

EMI Noise Unwanted electrical signals that produce undesirable effects in the circuits of the
control system in which they occur.
EMU The acronym for Electric Multiple Unit; a train comprising single self-propelled

electric units.

Elementary Electrical Section

The smallest section of the OCS power distribution system that can be isolated
from other sections or feeders of the system by means of disconnect switches
and/or circuit breakers.

EPR

The acronym for Environmental Project Report. The proponent is required to
prepare an Environmental Project Report to document the Transit Project
Assessment Process followed, including but not limited to: a description of the
preferred transit project, a map of the project, a description of existing
environmental conditions, an assessment of potential impacts, description of
proposed mitigation measures, etc. The EPR is made available for public review
and comment for a period of 30 calendar days. This is followed by a 35-day
Minister’s Decision Period.

ESR

The acronym for Environmental Study Report. Proponents are required to prepare
an Environmental Study Report to document the planning process followed under
the Class Environmental Assessment for Minor Transmission Facilities.

Feeder

A current-carrying electrical connection between the overhead contact system
and a traction power facility (substation, paralleling station or switching station).

Gantry

Supporting structures parallel to the tracks, and on both sides of the tracks, at TSS,
SWS, and PS used to connect the traction power feeders to the catenary.

Grounding

Connecting to earth through a ground connection or connections of sufficiently
low impedance and having sufficient current-carrying capacity to limit the build-up
of voltages to levels below that which may result in undue hazard to persons or to
connected equipment.

Grounding Grid

A system of horizontal ground electrodes that consists of a number of
interconnected, bare conductors buried in the earth, providing a common ground
for electrical devices or metallic structures, usually in one specific location.

Heavy Maintenance

Heavy maintenance includes: replacement of engine traction motors, replacement
of diesel engines on DMUs, replacement of transformers and ac propulsion
systems on EMUs and replacement of wheel sets on engines. On railcars, heavy
maintenance includes the replacement of wheel sets, repairs to windows and
brake lines, and body repairs.

HV

Acronym for high voltages and refers to electrical energy at voltages high enough
to cause injury and harm to human beings and living species. Voltages over 1000 V
for alternating current, and 1500 V for direct current is considered high voltage.
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Hydro One Hydro One Incorporated delivers electricity across the province of Ontario. Hydro
One has four subsidiaries, the largest being Hydro One Networks. They operate
97% of the high voltage transmission grid throughout Ontario.

Immunity The ability of equipment to perform as intended without degradation in the

presence of an electromagnetic disturbance.

Impedance Bonds

An electrical device located between the rails consisting of a coil with a centre tap
used to bridge insulated rail joints in order to prevent track circuit energy from
bridging the insulated joint while allowing the traction return current to bypass
the insulated joint. The centre tap can also be used to provide a connection from
the rails to the static wire and/or traction power facilities for the traction return
current.

kv Abbreviation for kilovolt (equal to 1000 volts).

Lv Acronym for low voltage and according to IEC voltages between 50-1000 V for
alternating current, and between 120-1500 V for direct current is considered low
voltage.

Main Gantry These 25 kV feeders from the TPF will be connected to the OCS with the help of

main and strain gantries and a cross feeder arrangement. The main gantry also
referred to as the catenary feeding gantry is the one parallel to and toward the
TPF side of the track.

Maintenance Facility

A mechanical facility for the maintenance, repair, and inspection of engines and
railcars.

Messenger Wire

In catenary construction, the OCS Messenger Wire is a longitudinal bare stranded
conductor that physically supports the contact wire or wires either directly or
indirectly by means of hangers or hanger clips and is electrically common with the
contact wire(s).

Mid-span

Area between two OCS registration points.

Minister

Ontario Minister of the Environment.

Mitigation Measure

Actions that remove or alleviate, to some degree, the negative effects associated
with the implementation of an alternative.

MOE

The acronym for Ontario Ministry of the Environment.

MVA

The acronym for Megavolt-Ampere. This is a unit for measuring the apparent
power in an electrical circuit equivalent of one million watts.

Negative Feeder

Negative feeder is an overhead conductor supported on the same structure as the
catenary conductors, which is at a voltage of 25 kV with respect to ground but
1800 out-of-phase with respect to the voltage on the catenary. Therefore, the
voltage between the catenary conductors and the negative feeder is 50 kV
nominal. The negative feeder connects successive feeding points, and is connected
to one terminal of an autotransformer in the traction power facilities via a circuit
breaker or disconnect switch. At these facilities, the other terminal of the

4
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autotransformer is connected to a catenary section or sections via circuit breakers
or disconnects.

Net Effect

The effect (positive or negative) associated with an alternative after the
application of avoidance/mitigation/compensation/enhancement measures.

Notice of Commencement

The Proponent is required to prepare and distribute a Notice of Commencement,
which “starts the clock ticking” for the 120-day portion of the transit project
assessment process. Proponents must prepare and distribute a Notice of
Commencement to indicate that the assessment of a transit project is proceeding
under the transit project assessment process. Proponents must complete their
documentation (the Environmental Project Report) of the transit project
assessment process within 120 days of distributing the Notice of Commencement.

Notice of Completion

The Notice of Completion must be given within 120 days of the distribution of the
Notice of Commencement (not including any “time outs” that might have been
taken). The Notice of Completion of Environmental Project Report signals that the
Environmental Project Report has been prepared in accordance with section 9 of
the regulation and indicates that the Environmental Project Report is available for
final review and comment (for 30 calendar days). Following the 30-day public
review period, there is a 35-day Minister’s decision period.

Open Route

An area of tracks where there is no vertical conflicts to OCS.

Overhead Contact System
(OCS)

OCS is comprised of:

1. The aerial supply system that delivers 2x25 kV traction power from traction
power substations to the pantographs of Metrolinx electric trains, comprising
the catenary system messenger and contact wires, hangers, associated
supports and structures including poles, portals, head spans and their
foundations), manual and/or motor operated disconnect switches, insulators,
phase breaks, section insulators, conductor termination and tensioning
devices, downguys, and other overhead line hardware and fittings.

2. Portions of the traction power return system consisting of the negative
feeders and aerial static wires, and their associated connections and cabling.

Overhead Structure

A structure that allows a road to cross over a railway underneath.

Overpass

A structure that allows a railway to cross over a road or watercourse underneath.

Pantograph

Device on the top of a train that slides along the contact wire to transmit electric
power from the catenary to the train.

Paralleling Station (PS)

An installation which helps boost the OCS voltage and reduce the running rail
return current by means of the autotransformer feed configuration. The negative
feeders and the catenary conductors are connected to the two outer terminals of
the autotransformer winding at this location with the center terminal connected
to the traction return system. The OCS sections can be connected in parallel at PS
locations.

Performance Standards

General specifications and criteria that define the parameters and requirements of
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a particular system.

Phase Break

An arrangement of insulators and grounded or non-energized wires or insulated
overlaps, forming a neutral section, which is located between two sections of OCS
that are fed from different phases or at different frequencies or voltages, under
which a pantograph may pass without shorting or bridging the phases,
frequencies, or voltages.
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Portal Portal is an OCS structure that spans over the tracks between two OCS support
poles located on the sides of the tracks in order to support the electrification
equipment. The portal structure is used at multiple track locations where cantilever
frames are not practical.

Portal Boom Top steel section or truss/lattice at the top of the portal structure, supported by

two columns placed either side of the railway. The “portal boom” provides support
points for the OCS conductors.

Positive Train Control

A signalling system using on board and wayside equipment to automatically reduce
the speed, or stop a train depending on the conditions on the track ahead.

Potential Effect

A possible or probable effect of implementing a particular alternative.

Preliminary Design

The design of a proposed project (including a detailed cost estimate) to a level that
demonstrates that the project is buildable within the given parameters of the
design scope.

Preventive Maintenance

Preventive maintenance includes items such as: replacing brake pads, measuring
wheels, inspection of running gear, inspection and repair of central air
conditioning, check radios and repair/replace, repair broken windows and doors,
etc.

Proponent

A person who carries out or proposes to carry out an undertaking or is the owner
or person having charge, management or control of an undertaking.

Rail Potential

Rail Potential is defined as the voltage between running rails and ground occurring
under operating conditions when the running rails are utilized for carrying the
traction return current or under fault conditions.

Receptor

‘Receptor’ or ‘point of reception’ generally refers to any point on the premises of a
person where sound or vibration is received which originated from somewhere
else. Examples of receptors or points of reception include: permanent or seasonal
residences, hotels/motels, nursing/retirement homes, rental residence, hospitals,
camp grounds, noise sensitive buildings such as schools and places of worship.

Resilient Arm

A combined registration and support assembly with vertical resilience, used for
support of catenary conductors in situations with restricted clearance such as
tunnels and overhead bridges.

Running Rails

Rails that act as a running surface for the flanged wheels of a car or locomotive.

SCADA The acronym for System Control And Data Acquisition. SCADA is a control system
that controls and monitors the status of the industrial processes and devices for
the electrification system. These devices may include motor operated disconnect
switch, relay, meter and circuit break, of the Electrification System.

Screening The process of applying criteria to a set of alternatives in order to eliminate those

that do not meet minimum conditions or requirements.

Service Maintenance

Service maintenance is the light maintenance of engines (i.e., window cleaning,
check oil levels and sand levels, clean engine cab, refill potable water, and empty
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washroom holding tanks).

Shield

As normally applied to instrumentation cables, refers to a conductive sheath
(usually metallic) applied, over the insulation of a conductor or conductors, for the
purpose of providing means to reduce coupling between the conductors so
shielded and other conductors that may be susceptible to, or which may be
generating, unwanted electrostatic or electromagnetic fields (noise).

Shielding

Shielding is the use of the conducting and/or ferromagnetic barrier between a
potentially disturbing noise source and sensitive circuitry. Shields are used to
protect cables (data and power) and electronic circuits. They may be in the form of
metal barriers, enclosures, or wrappings around source circuits and receiving
circuits.

Additionally shielding is used to protect overhead transmission lines or OCS from
incidents of lightning, in regions of high Isokeraunic activity. Shield wire is located
above the exposed current carrying wires to provide a 45 degree angle of
protection. In sensitive applications, the angle is reduced to 30 degrees for more
conservative design.

Signal System

The rail signal system is a combination of wayside and on board equipment and/or
software to provide for the routing and safe spacing of trains or rail vehicles.

Spur

A railroad track that diverges from the main track to service a specific location or
industry.

Static Wire (Aerial Ground
Wire)

A wire, usually installed aerially adjacent to or above the catenary conductors and
negative feeders, that connects OCS supports collectively to ground or to the
grounded running rails to protect people and installations in case of an electrical
fault.

Strain Gantry

These 25 kV feeders from the TPF will be connected to the OCS with the help of
main and strain gantries and a cross feeder arrangement. The strain gantry is
located within the railroad right-of-way (ROW) parallel to and on the opposite side
of the track from the TPF, with footprints exactly equal to that of the main gantry.

Traction Power Substation

Electric Traction Facility that transforms the utility supply voltage of 230 kV to 50
kV and 25 kV for distribution to the trains via catenary and negative feeders.

Switching Station (SWS)

SWS is an installation where the supplies from two adjacent traction power
substations are electrically separated and where electrical energy can be supplied
to an adjacent but normally separated electrical section during contingency power
supply conditions. It also acts as a paralleling station.

Touch/Step Potential

Touch potential is defined as the voltage between the energized object and the
feet of a person in contact with the object. Step potential is defined as the voltage
between the feet of a person standing near an energized grounded object.

Top of Rail

Top of Rail is defined as the highest point in a running rail profile.

Traction Electrification
System (TES)

TES is the combination of the traction power supply system (TPSS), the overhead
contact system (OCS), and the traction power return system, together with
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appropriate interfaces to the TES related supervisory control and data acquisition
(SCADA) system. It forms a fully functional 2x25 kV ac traction power supply and
distribution system and provides the traction power to the electrically powered
vehicles on the Metrolinx electrified railway line.

Traction Power Facilities
(TPF)

TPFs include: traction power substations (TPS), switching stations (SWS), and
paralleling stations (PS).

Traction Power Return
System

The traction power return system includes all conductors (including the grounding
system) for the electrified railway tracks, which form the intended path of the
traction return current from the electrified rolling stock to the traction power
substations. Conductors may include:

Running rails

Impedance bonds

Static wires, and buried ground or return conductors

Rail and track bonds,

Return cables, including all return circuit bonding and grounding
interconnections

Ground

Negative feeders due to the configuration of autotransformer connections
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Traction Power Supply
System (TPSS)

TPSS is the railway traction distribution network used to provide energy to
Metrolinx electric trains, which comprises incoming high voltage supplies, traction
power substations (TPS); at which power is converted from high voltage to nominal
2x25 kV railway traction voltage to the overhead contact system (OCS), other
traction switching facilities including switching stations (SWS) and paralleling
stations (PS), and connections to the OCS and the traction return and grounding
system.

TPAP

The acronym for Transit Project Assessment Process. The transit project
assessment process is defined in sections 6 — 17 in Ontario Regulation 231/08:
Transit projects and Metrolinx Undertakings. Proponents must complete the
prescribed steps of the transit project assessment process within specified time
frames. The process allows for a six month assessment process whereby potential
environmental effects of the transit project are identified, assessed and
documented. The proponent must issue a Notice of Completion within 120 days of
issuing the Notice of Commencement.

Traction Power Substation
(TPS)

TPS is an electrical installation where power is received at high voltage and
transformed to the voltage and characteristics required at the OCS for the nominal
2x25 kV system, containing equipment such as transformers, circuit breakers and
sectionalizing switches. It also includes the incoming high voltage lines from the
power supply utility.

TS

The Acronym for Transformer Station.

Transit Project

Defined as an undertaking consisting of:

(a) An enterprise or activity that is the planning, designing, establishing,
constructing, operating, changing or retiring of a facility or service that,
aside from any incidental use for walking, bicycling or other means of
transporting people by human power, is used exclusively for the
transportation of passengers by bus or rail, or anything that is ancillary to
a facility or service that is used to support or facilitate the transportation
of passengers by bus or rail; or,

(b) A proposal, plan, or program in respect of an enterprise or activity
described in clause (a) above.

Transmission Line

Transmission lines electrically interconnect generating power plants and electrical
substations located near demand centers for bulk transfer of electrical energy over
long distances, at a high voltage generally 115 kV or higher. Transmission of power
at high voltage is distinct from the local wiring between high-voltage substations
and customers, which is typically referred to as electric power distribution.
Transmission lines, when interconnected with each other, are called transmission
network or electric grid.

Tunnel Arm

A combined registration and support assembly used for support of catenary
conductors within a tunnel where there is not enough clearance for OCS portal and
cantilever structures.

Underground Cable

A current-carrying electrical connection between the overhead contact system and
a traction power facility (substation, paralleling station or switching station.
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