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1649 Montreal Road & 741 Blair Road Transportation Impact Assessment

1 Screening

This study has been prepared according to the City of Ottawa’s 2017 Transportation Impact Assessment (TIA)
Guidelines. Accordingly, a Step 1 Screening Form has been prepared and is included as Appendix A, along with the
Certification Form for the TIA Study PM. As shown in the Screening Form, a TIA is required including the Network
Impact Component and the Design Review Component. This report accompanies a site plan application.

2 Existing and Planned Conditions

2.1 Proposed Development

The subject site, currently zoned as Arterial Mainstreet (AM10[2199]) for the 1649 Montreal Road parcel and
Residential Third Density (R3K[1631]) for the 741 Blair Road parcel, intersects the Montreal Arterial Mainstreet
Design Priority Area and currently consists of a mostly treed residential lot with a single detached dwelling, and
an auto garage with surface parking lot. The subject development proposes the construction of a 26-storey mixed-
use building on a four-storey podium, massed mostly on the 1649 Montreal Road parcel, comprising 254
residential dwelling units and 6,618 ft? of ground floor commercial use. The site access is proposed as being a full-
movement access onto Blair Road. Vehicle parking is proposed via nine surface spaces and 280 underground
spaces across three levels, and the development is anticipated to be built-out in a single phase by 2024.

Figure 1 illustrates the Study Area Context. Figure 2 illustrates the proposed concept plan.
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Source: http://maps.ottawa.ca/geoOttawa/ Accessed: February 10, 2021

I§CGH
TRANSPORTATION Page 1



9788\ # Ueld BMP'OL 10 €202 UEId OIS FeIg L. LE0ZIUeWIdOARQ UBYSEq |0\PEOY IZONUOW B 1EIE = LE02\0202V A'%004HILEVINRY TR0 T TALS N3d| [HE=00EH] »o._mi €202 ‘vl Ateniqey ‘Aepsen. 131 vq S.L (Wi"00'0001™%700'202)71870S1 13215 ¥3dvd

/avOod dIvg LvL

o1

& g

Yoolg eypioud

WOGH, 0L ¥4 133 L OO S3Lv0R0N

“1unozHos sananzssY
WORSAL OL 3433 34AL NNSSSY SILYRN

©
©

s
HOVA NO G215 S210N ONBIVEO S3.v2H0N

‘STOSWAS NOILVYLON

FETE T
‘soni 3795 Lo oa

LOAMONY FLAD GINGKS WK

NOUOMLSNOD 804 G50 20 10N AVA SNIVEID SBEL
S RAS QNV 53000 INIMLIEA

IV A ATENOD LSO SHOLOVILNGD TIY
“LO3BOMY 1 OL SNOESSMO

/0N SHOMIA 11V 10d34 0L ONY 3115 KO
SNCKSNI/EO TV AJRE3A VY 030 OL HOLIVEINGD
SIVRAORAAY 1L 50 ALIENOSS 3 2114

0.V ORIV HOLEM
vz oNa

e HOVELZS GHVA WV

08 L0862 HOVELIS QA KORLN
085 HLON * 24 # YOVELIS SVA ORI
4 HOVELIS VA INOHS

OV (1) OVaLIS v

-,
om0 3nuno (2)
oreamasmat s s ()
nvsoaizasonsec; (D)

soves v zonm (3)

s

ey

sy (3)
ou sz

vauy 3us
oszagnz neie Sumoz
ONINOZ

NOILYIWHOSNI LO3rodd

e ¥ B SR e VB
U G|
s avoncasoaon ()
-y

S3LON ONIMVYA

e

N\

AN

o L
o Ve
e B -
(i 0826
o *cora T S0ty D X S ESte
(4004 i) TV 3RS . P G ] CIE]
J—— - e O UCRIMNSUO2OZN DI e ~ S -
€ SIN o 3 95 100U AIBEIY HOOTA S mmﬁmﬁ%ﬁr%ﬂ 4 @ © [@gol o
3040 1y ORELE 4 02 NJ N & & S
30VdS ALINGWY iy I it s
~ - ~ uoponnsuod sz | [ i ! =
21N}238}1Yy210 /|1 — O !
. 4IOVNVI NOLLOMMLSNOD
oo | o, s _avaos .
ETNSYES=I- I e £ ey
AP WSITIT 0V N0 JVOSOWT L) .
NET W IG0Z e IMELO0: OMTID | B
%6 CWbssoms 8 30vaNNS 03MWA £9'2U0USG@IANORP (REWT Jmﬁamwuum_nwm =
£6pL-GPL (P1G) #OL & o , 0826 434 =
3OVHIA0D 101 - = | FONVALND - o
982 NVH '98ganD. g, 0
wWeIeTHUfeS 'S6POH SN 5821 ) | TN
uopesodioD Juawdojenaq auoyag of 5 .
wan fatistestdattatteititalitioiiet % bs geg')
= o 43d0T3A3A LO3roud | wbs Tyl
- - 41NN
o PaT— | woumwnoo
e a0t Tinonpiva
= P —
aFovoEa _ o
- | NI WNKOR O 6 b
4 —- | ATMOLS ¢
@ oL
e s s oamony | 2 [ym— ~ORIOD
. P e oz
I
8661
Enz NOWLRIOS3T | O QIO
1200 fe] v INAMQNINY OO 03 0anSSL ONDIEVd 310A0I oI EHS D S—0
|12 01 des. GHON HO4 03NS x
o cr v sosomnss OO - — (peloN Youg) Buipsng u
ity v s Hos oz [EIBWWOD Youg P
a3 v000 oIS G feiois | g
fzzz o oo o1 aznsst N7 | eaz § g
Z iy e e VA I N v 48 1591 = 1691 'ON S
[rcr e | ovossmaoss ravnouoagansa N/ 1o e IS
o oo mngrwn 7| s sansaecon o mon 4
aFwoRe e,
sows e .
. ot
[P ot s s
w5 w0z woum, o/
s Inaazis onzasas
VAT NI Jr—
ONBIHVd ¥VO
s 2130100
e wios
B e noowmons | movens sumve mnaimon0
@ 0 ROCHazE O ~—
o« 03 + 00H0ZA M0 o
- oo o STOEWAS Nv1d 3LIS - e il ) 4
SASIVIS I N Oy y 4 t e ;
- v ~J === 7
1004 w0 _ & A
: Z & 4 @) %
s sosn - ;
weewos MO v zas Trs oo e () N M ‘
om0 a3 s onarna assocons (Df- & \cwﬁe 86852
o
[T oo 3ovauvo vemsain () i -
v pi o et o (D) a8 REGTer
OO pIEZ S T
=N 3801 s Airan e () = &% L
s
sooumecorus aoveois wovs mosvas (@) = ) ==
; dsy g v
Yoaew  wmea [PR— AvTias anoLs e (%) o 7o)
o zovaans awn ()
soonanoue
21003 2 20w saw0s (@D
Y —
[N S
V3V SNGING 55085
Canona 31 o1 3Nz AR SIS ()
Neao3unoo 3szw0as ()
v sovasas v e sss s s sons ()
wso Yova13s cuva vorain [——
s YOVALIS G 208 310400
ure Sovaas cuva o caronas 3001 ormacrases (2)
ozen Cramaiozo) 3000 A Tovaany swommoome ()
E SumoLSH 1o oMTIa
wom or owma o oaina oo (1)
s oS Lios
20va AL W30 SOILSIIVLS L03roNd
- v ommLoeD (D)
&) con 390135 o ()
s wisc s sovas uminy o smm ad sossorasecs (o)
B &
prE R A e o1 v ossu o (2
sz omprva TR
smmmviosmizna sy @ | viow.uosio wnvisnis e Moo a0 s vy (1

UYhaon 4
3 o
& & 4,170
§

m 1£02 dYIN AT
~ _\I n_ m 030 100" UUBI0D UeLioRy ReN-3 [
' woo'uusio@AEIWeN K3 7
N w0 wewsemewel C O T —— NG Ivanld. e T e peo
N . 9E11-06L (E1 ] I Uoieasey [uofieN
_ S 070 ® [ S o
R P P 20 dZ>1 ‘BPEUED NO ‘BMERO 2 ostimTmvOs [
h iwzoxo won 19915 posToN €2 33 : s w T
o “2UJ SJUBJNSUOD U] O =
S _ owsweimsusy wolod G NVId 3L e ;
= 5 s e - TANNVId NvEEn 32 aus
N SNOILIONOD ONILSIX3 o ST M
«s MRS AL no oMo 158
NV1d 3LIS e weaosn e EE] 3 1)
P17 Bupkaning sKaq ' URUS “egied Aa poiedd s i ey g0
VMVLLO 40 ALID m = )
e AUSVMANOS | 4316391019 40 dIHSNMOL OIHAVES030 ] g 3 ® JiotesEen lucpeN
e (LNOYA VMVLLO) - NOISSIONOD & = g [
PI85a.ds, 7 z
ORIVINO VAMVLLO 0210140 Laivd ] z g
25405 0 W00 a0
e o 40 ABAMNS 40 NY'1d OHAVHOOdOL i o
avod Tv3IHLNOW 6¥91 = winmoo wiol NOLLGRIOS30 VT -

L8869/

TS

wod'puimiuBIpeIS@auntiose| |eydiu
el
££25-99Z (£19) ‘9D

9417 p860-988 (£19): 1L
071 Y03 8PEUED 'NO ‘EveN0
‘peoy usalBEm £2)

puIm jJueipeI

HIINIONT ANNOS / ANIM

woo'erelB@OUS ews
EVEL-ZS8 (£19) L

200 323 ‘OueINO ‘EMeno

‘6 WU Peoy AINgspia 014

J08YoIY 8dEISpUET OfISY T OUID
IO31HOYY 3dVOSANYT

oo uonevodsuel (HoI@AaIsBUY Uyor pEWS

LMZ HZ31 NO 'eMel0
N0 ezerd 9
“oul uoepodsuelL HO)

HIINIONT NOLLYLHOISNYHL

e0'dnoIBuOS 6|edDHaANE i
18527922

SrL3ey
OHEIO ‘BMENO

LIN0S Peoy 3peULCIOD tSL
dno.B uosiajed

Y3INION3 TYOINHOILOIO

e0RuRRqDNsA|
18Z1"298 EL
£28142 €19 xed
9228121 €19 1090
GrZ 325 0MEIO ‘EMENO
PEOY SPEULOOD 06101
o1 Burfening sueq B ynws ‘Aepes

HOAIANNS

©2°eLIN@UINOG 3 IREN-T
0281098 (€1

29v2-098 (€19) "PL

997 42> ePEUED 'NO BMENO
0L SN '19211S BUNBYIED OVZ
*PH Bunisaulbuz +VNID

YIINIONT TAID

e, LR
W R 4
- % ‘s
o QQM 2
@ L N
o b4
SR )
%\ .
ouy o %




1649 Montreal Road & 741 Blair Road Transportation Impact Assessment

2.2 Existing Conditions

2.2.1 Area Road Network

Montreal Road: Montreal Road is a City of Ottawa arterial road with a divided four-lane urban cross-section within
the study area, with sidewalks on both sides of the road. The posted speed limit is 60 km/h and the Ottawa Official
Plan reserves a 37.5-metre right of way within the study area. Montreal Road is a truck route.

Blair Road: Blair Road is a City of Ottawa arterial road south of Montreal Road, and a major collector road to the
north, each with a two-lane cross-section. South of Nicol Street, Blair Road has a semi-urban cross-section curbed
with a sidewalk and curbside bike lane on the east side of the road and with a paved shoulder on the west side of
the road. North of Nicol Street, the cross-section is rural with paved shoulders on both sides of the road. The
posted speed limit is 50 km/h, and the Ottawa Official Plan reserves a 30.0-metre right of way south of Montreal
Road, where Blair Road is a truck route, and the measured right of way is 20.0 metres to the north.

Elwood Street: Elwood Street is a City of Ottawa local road with a two-lane urban cross-section. The posted speed
limit is 40 km/h and the measured right of way is 20.0 metres.

2.2.2 Existing Intersections
The existing signalized area intersections within 400 metres of the site have been summarized below:

Montreal Road at Blair Road The intersection of Montreal Road and Blair Road is a signalized
intersection. The northbound approach consists of an auxiliary left-
turn lane, a through lane, and an auxiliary right-turn lane and the
southbound approach consists of an auxiliary left-turn lane, a shared
through/channelized right-turn lane, and a bike lane. The eastbound
approach consists of an auxiliary left-turn lane, two through lanes,
and an auxiliary channelized right-turn lane and the westbound
approach consists of an auxiliary left-turn lane, two through lanes,
and a channelized auxiliary right-turn lane. No turn restrictions were
noted.

Montreal Road at Elwood Street The intersection of Montreal Road and Elwood Street is a signalized
intersection. The northbound approach and the private southbound
approach each consist of a shared all-movements. The eastbound and
westbound approaches each consist of an auxiliary left-turn lane, a
through lane, and a shared through/right-turn lane. No turn
restrictions were noted.

2.2.3 Existing Driveways
Within 200 metres of the site access, on the east side of Blair Road, south of Montreal Street, there is a bank
access, and three driveways to detached homes. Just beyond 200 metres south of the access is a driveway to a
detached home. None of the driveways would provide access to significant traffic generators and would therefore
have no impact on this TIA.

2.2.4 Cycling and Pedestrian Facilities
Figure 3 illustrates the pedestrian facilities in the study area and Figure 4 illustrates the cycling facilities.

Sidewalks are provided along both sides of Montreal Road and on the east side of Blair Road, and area cycling
facilities include a bike lane on the east side of Blair Road and a paved shoulder on the west side of Blair Road

I§CGH
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1649 Montreal Road & 741 Blair Road Transportation Impact Assessment

south of Nicol Street, and paved shoulders on both sides of Blair Road to the north. Montreal Road and Blair Road

are spine cycling routes.

Figure 3: Study Area Pedestrian Facilities
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Source: http://maps.ottawa.ca/geoOttawa/ Accessed: July 27, 2022

Figure 4: Study Area Cycling Facilities
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Pedestrian and cyclist volumes included in study area intersection counts, presented in Section 2.2.7 have been

compiled and are illustrated in Figure 5 and Figure 6 respectively.

(5ceH
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2.2.5 Existing Transit
Within the study area, the route #12, and currently the route #15, travel along Montreal Road with connections

to Blair Station and Rideau Station, and route #23 loops through the neighbourhoods both north and south of
Montreal Road, travelling along Blair Road to cross Montreal Road. The frequency of these routes within proximity
of the proposed site currently are:

Route # 12 — 15-minute service all day, 30-minute service early mornings and late nights

e Route # 15 — evening and weekend service within the study area during Montreal Road construction

e Route # 23 — 30-minute service at peak hours with two midday buses

Figure 7 illustrates the transit system map in the study area and Figure 8 illustrates nearby transit stops.

I§CGH
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Figure 7: Existing Study Area Transit Service
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Figure 8: Existing Study Area Transit Stops
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2.2.6 Existing Area Traffic Management Measures

There are no existing area traffic management measures within the study area other than on-road speed limit

messaging on Blair Road south of Montreal Road.

2.2.7 Existing Peak Hour Travel Demand

Existing turning movement counts were acquired from the City of Ottawa for the existing Study Area intersections.

Table 1 summarizes the intersection count dates.
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Interse

ction

Count Date
Thursday, November 15, 2018

Thursday, November 15, 2018

Figure 9 illustrates the existing traffic counts, balanced along Montreal Road, and Table 2 summarizes the existing
intersection operations. The level of service for signalized intersections is based on volume to capacity ratio (v/c)
calculations for individual lane movements and HCM 2000 v/c calculations for the overall intersection. Detailed
turning movement count data is included in Appendix B and the Synchro worksheets are provided in Appendix C.
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Intersection Lane
LOS Vv/C Delay Q (95t) LOS Vv/C Delay
EBL A 0.23 17.9 13.4 A 0.30 17.1
EBT A 0.30 11.1 50.3 B 0.65 18.6
EBR A 0.19 2.8 11.6 A 0.19 7.2
WBL A 0.42 14.8 28.2 A 0.43 33.0
Montreal Road at WBT B 0.66 14.3 #151.1 A 0.37 16.8
°';|;?fRo‘;: a WBR A 0.02 3.0 m0.5 A 0.01 3.2
. . NBL C 0.77 53.3 35.9 C 0.76 42.1
Signalized
NBT A 0.21 24.8 17.3 A 0.18 21.5
NBR A 0.15 6.0 6.7 A 0.45 21.6
SBL A 0.05 20.4 4.3 A 0.13 20.3
SBT/R B 0.62 334 44.9 A 0.30 15.4
Overall B 0.69 16.9 - B 0.69 20.0
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Q (95*)
27.0
#126.7
19.9
#27.4
61.2
mO0.8
53.6
18.3
33.6
9.9
22.4
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. AM Peak Hour
Intersection Lane

LOS v/C Delay
EBL A 0.01 10.0
EBT/R A 0.25 53
Montreal Road at WBL A 0.03 7.8
Elwood Street WBT/R A 0.58 9.9
Signalized NB A 0.16 12.8
SB A 0.00 0.0
Overall A 0.55 8.6
Notes: Saturation flow rate of 1800 veh/h/lane

Queue is measured in metres
Peak Hour Factor = 0.90

Q(95™)
mO0.5
29.6

5.0
#177.0
7.0
0.0

LOS

> > > > > >

A

PM Peak Hour

v/C
0.01
0.57
0.14
0.28
0.17
0.02
0.54

Delay = average vehicle delay in seconds
m = metered queue
# = volume for the 95th %ile cycle exceeds capacity

Delay Q (95t)

7.8 mO0.5
6.8 #160.4
10.4 9.7
6.2 57.1
18.3 8.6
0.0 0.0
6.8 -

During both the AM and PM peak hours, the study area intersections operate well. No capacity issues are noted
outside of queuing at the intersection of Montreal Road at Blair Road on the westbound through movement during
the AM peak hour and on the eastbound through and westbound left movements during the PM peak hour, and
at the intersection of Montreal Road at Elwood Street on the westbound through movement during the AM peak

hour and on the eastbound through movement during the PM peak hour.

2.2.8 Collision Analysis

Collision data have been acquired from the City of Ottawa open data website (data.ottawa.ca) for five years prior
to the commencement of this TIA for the surrounding study are road network. Table 3 summarizes the collision
types and conditions in the study area, Figure 10 illustrates the intersections and segments analyzed, and Table 4
summarizes the total collisions for each of these locations. Collision data are included in Appendix D.

Total Collisions

Fatality
Classification Non-Fatal Injury
Property Damage Only
Approaching
Angle
Rear end
Initial Impact Type Sideswipe

Turning Movement
SMV Other
Other
Dry
Wet
Loose Snow
Ice

Road Surface Condition

Pedestrian Involved
Cyclists Involved

(5ceH

Number

43
0
12
31
1
6
21
1

(o]

%
100%
0%
28%
72%
2%
14%
49%
2%
21%
9%
2%
63%
23%
5%
9%
0%
0%
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Figure 10: Study Area Collision Records

Representation of 2015-2019

Table 4: Summary of Collision Locations, 2016-2020

Number %
Intersections / Segments 43 100%
Blair Road at Montreal Road 34 79%

Blair Road between Nicol Street and Montreal Road 2 5%
Blair Road between Montreal Road & Seguin Street 2 5%
Montreal Road between Blair Road & Clovelly Road 4 9%
Montreal Road between Montreal Road & Blair Road 1 2%

Within the study area, the intersection of Blair Road at Montreal Road is noted to have experienced higher
collisions than other locations. Table 5 summarizes the collision types and conditions for the Blair Road at
Montreal Road intersection.

Table 5: Montreal Road at Blair Road Collision Summary

Number %
Total Collisions 34 100%

Fatality 0 0%

Classification Non-Fatal Injury 10 29%
Property Damage Only 24 71%

Approaching 0 0%

Angle 4 12%

Rear end 18 53%

Initial Impact Type Sideswipe 1 3%
Turning Movement 9 26%

SMV Other 1 3%

Other 1 3%

I§CGH
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Dry 19 56%
Wet 10 29%

Road Surface Condition
u ™ Loose Snow 1 3%
Ice 4 12%
Pedestrian Involved 0 0%
Cyclists Involved 0 0%

The Montreal Road at Blair Road intersection had a total of 34 collisions during the 2016-2020 time period, with
24 involving property damage only and the remaining 10 having non-fatal injuries. The collision types are most
represented by rear end with 18, followed by turning movement with nine, angle with four, and one each as
sideswipe, SMV (other), and other. Rear end collisions are typically associated with congestion, and these
collisions within the analysis period are clustered around the AM, PM, and mid-day peaks. The right-turn channels
on the eastbound and southbound approaches may influence turning movement collisions and the City should
consider their elimination or conversion to smart channels as part of the planned intersection redesign. Weather
conditions may affect collisions at this location, particularly rear end collisions where half occurred with non-dry
road surface conditions. The City may wish to investigate alternative paving treatments with the aim of reducing
collisions at this intersection. No further collision review is required as part of this study.

2.3 Planned Conditions

2.3.1 Changes to the Area Transportation Network

Within the Transportation Master Plan (TMP), the Rapid Transit and Transit Priority Network (RTTP) Affordable
Network diagram shows a transit priority corridor along Montreal Road through the study area and along Blair
Road south of Montreal Road.

Montreal-Blair Road Transit Priority Corridor Planning and Environmental Assessment Study proposes transit
priority measures from St. Laurent Boulevard to Shefford Road, to be coordinated with the Montreal Road
Revitalization Project. The functional design, excerpted in Figure 11, includes a focus on isolated transit priority
measures and the enhancement of the pedestrian and cycling facilities within the corridor. The EA was completed
in 2022 and the improvements are assumed as being implemented after 2024. Signal timing for the new
intersections was provided by the EA team and is provided in Appendix E.

I§CGH
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Figure 11: Montreal-Blair Transit Priority EA Functional Design
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2.3.2 Other Study Area Developments

971 Montreal Road

The development application includes a site plan for a nine-storey mid-rise building with 78 units. The
development is anticipated to be built-out by 2025, and to generate negligible traffic. (CGH, 2021)

3 Study Area and Time Periods

3.1 Study Area
The study area will include the intersections of Montreal Road at Blair Road and Montreal Road at Elwood Street,
and the intersection of site access and Blair Road.

The boundary roads will be Montreal Road and Blair Road and no screenlines are present within proximity to the
site.

3.2 Time Periods
As the proposed development is composed primarily of residential units the AM and PM peak hours will be
examined.

3.3 Horizon Years
The anticipated build-out year is 2024. As a result, the full build-out plus five years horizon year is 2029.

4  Exemption Review

Table 6 summarizes the exemptions for this TIA.

Module Element Explanation Exempt/Required

Design Review Component
4.1.2 Circulation

I ired for site pl Requi
4.1 Development and Access Only required for site plans equired
Design 1.
' 4.1.3 New Street Only required for plans of subdivision Exempt
Networks
4.2.1 Parki
Supplyar g Only required for site plans Required
4.2 Parking 4.2.2 spillover Only reguired for site plans wh.ere parking '
. supply is 15% below unconstrained Required
Parking
demand
Network Impact Component
4.5 Transportation Not required for site plans expected to
Demand All Elements have fewer than 60 employees and/or Required
Management students on location at any given time
Only required when the development relies
4.6 Neighbourhood 4.6.1 Adjacent on local or collector streets for access and Required
Traffic Management  Neighbourhoods total volumes exceed ATM capacity q
thresholds

Only required when proposed
development generates more than 200
4.8 Network Concept person-trips during the peak hour in excess = Exempt
of equivalent volume permitted by
established zoning

I§CGH
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5 Development-Generated Travel Demand

5.1 Mode Shares

Examining the mode shares recommended in the TRANS Trip Generation Manual (2020) for the subject district,
derived from the most recent National Capital Region Origin-Destination survey (OD Survey), the recommended
district mode shares by land use for Beacon Hill have been summarized in Table 7.

Multi-Unit (High-Rise) Commercial Generator
Travel Mode
AM PM AM PM
Auto Driver 48% 52% 67% 59%
Auto Passenger 9% 16% 12% 18%
Transit 30% 28% 8% 7%
Cycling 3% 0% 0% 1%
Walking 10% 4% 14% 13%
Total 100% 100% 100% 100%

5.2 Trip Generation
This TIA has been prepared using the vehicle and person trip rates for the residential dwellings using the TRANS

Trip Generation Manual (2020) and the vehicle trip rates and derived person trip rates for the commercial
component from the ITE Trip Generation Manual 11th Edition (2021) using the City-prescribed conversion factor
of 1.28. Table 8 summarizes the person trip rates for the proposed residential land use for each peak period and

the person trip rates for the commercial land use by peak hour.

Land Use Peak Vehicle Trip  Person Trip

Land Use Code Period Rate Rates
Multi-Unit High-Rise z(leRicNZSZ)Z ﬁl\,\;: 828

Land Use Lag:dtse :zzl: Veh::a:cteeTrip PerRs:tne':rip
Retail (< 40k sq. ft.) (?TZEZ) ﬁl\l\;ll é:g 2231

Using the above person trip rates, the total person trip generation has been estimated. Table 9 summarizes the
total person trip generation for the residential land use by peak period and for the commercial land use by peak

hour.
Land Use Units AM Peak Period PM Peak Period
In Out Total In Out Total
Multi-Unit High-Rise 254 63 140 203 133 96 229
Land Use GFA AM Peak Hour PM Peak Hour
(sq. ft.) In Out Total In Out Total
Retail (< 40k sq. ft.) 6,618 12 8 20 28 28 56

Internal capture rates from the ITE Trip Generation Handbook 3" Edition have been assigned to the development’s
retail component for mixed-use developments. The rates summarized in Table 10 represent the percentage of

trips to/from the retail use based on the residential component.

I§CGH
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AM PM
In Out In Out

Residential to/from Retail 17% 14% 10% 26%

Land Use

Pass-by reductions applied to the retail trip generation at a rate of 40% have been included using the
recommended value presented in the ITE Trip Generation Manual 11th Edition (2021) for the most similar land
use with a recommended rate, “Retail (40k — 150k sq. ft.)”.

Using the district mode share targets by land use and the person trip rates, the person trips by mode have been
projected. Trip generation by peak hour has been forecasted using the prescribed peak period conversion factors
presented in the TRANS Trip Generation Manual (2020) for the residential component. Table 11 summarizes the
residential and commercial trip generation by mode and peak hour.

AM Peak Hour PM Peak Hour
Travel Mode Mode In Out Total Mode In Out Total
Share Share
Auto Driver 48% 14 32 47 52% 30 22 52
‘é‘ § Auto Passenger 9% 3 6 9 16% 9 7 16
2 & Transit 30% 10 23 34 28% 17 13 30
£ 5 Ccyding 3% 1 2 3 0% 0 0 0
2 £ walking 10% 3 8 12 4% 3 2 5
Total 100% 31 71 105 100% 59 44 103
- Auto Driver 67% 4 3 7 59% 9 8 17
&  Auto Passenger 12% 1 0 1 18% 3 2 5
g Transit 8% 0 0 1 7% 1 1 2
§ Cycling 0% 0 0 0 1% 0 0 0
~ Walking 14% 1 1 1 13% 2 2 4
= Pass-by 40% -5 -3 -8 40% -11 -11 -22
E Internal Capture varies -1 -1 -2 varies -2 -4 -6
Total 100% 6 4 10 100% 15 13 28
Auto Driver - 18 35 54 - 39 30 69
Auto Passenger - 4 6 10 - 12 9 21
I Transit - 10 23 35 - 18 14 32
2 Cycling - 1 2 3 - 0 0 0
Walking - 4 9 13 - 5 4 9
Total - 37 75 115 - 74 57 131

As shown above, a total of 54 AM and 69 PM new peak hour two-way vehicle trips are projected as a result of the
proposed development.

5.3 Trip Distribution

To understand the travel patterns of the subject development, the OD Survey has been reviewed to determine
the existing district travel and these patterns were applied based on the build-out of Beacon Hill. Table 12 below
summarizes the distributions.

I§CGH
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To/From % of Trips Via
North 5% Montreal Rd (W)
South 30% Blair Rd
East 20% Montreal Rd
West 45% 25% Montreal Rd, 20% Blair Rd
Total 100% -

5.4 Trip Assignment
Using the distribution outlined above, turning movement splits, and access to major transportation infrastructure,
the trips generated by the site have been assigned to the study area road network. Figure 12 illustrates the new

site generated and pass-by volumes.
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6 Background Network Travel Demands

6.1 Transportation Network Plans

The transportation network plans were discussed in Section 2.3. The Montreal-Blair Road Transit Priority Corridor
is the only confirmed project within the study expected to impact traffic operations. This work is assumed to be
planned for completion between the TIA study horizons and will be modelled in the 2029 horizon.

6.2 Background Growth

A review of the background projections from the City’s TRANS Regional Model for the 2011 and 2031 horizons
was completed to determine the background growth for each of the study area roadways. Table 13 summarizes
the results of the model, and the projections are provided in Appendix F.
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Direction Growth % from 2011 to 2031 Direction Growth % from Existing to 2031
Street
Eastbound Westbound Eastbound Westbound
Montreal Road 1.44% 0.36% -0.81% 1.36%
Northbound Southbound Northbound Southbound
Blair Road -1.52% 3.05% -7.51% 4.83%

Volumes on the study area roadways are generally forecasted grow in the peak directions. When accounting for
the existing volumes, it can be seen that the eastbound growth predicted during the AM peak hour on Montreal
Road has been achieved. Growth rates from the existing volumes, rounded to the nearest 0.25%, have been
applied to mainline volumes and major turning movements on Montreal Road and Blair Road and reversed in the
PM peak hour, with negative growth rates taken as zero. Table 14 summarizes the applied growth rates.

AM Peak Hour PM Peak Hour
Street Eastbound Westbound Eastbound Westbound
Montreal Road - 1.25% 1.25% -
Northbound Southbound Northbound Southbound
Blair Road - 4.75% 4.75% -

6.3 Other Developments
As only a single development application anticipated to generate negligible traffic is present within the study area,
all growth on the study area network is assumed to be captured by the background growth rates applied.

Traffic from the Wateridge Village development west of the site is understood to be captured within the 2031
horizon of the TRANS model. As background growth rates derived from these forecasted volumes have been
applied to the future horizons, the Wateridge Village development is considered to be included the background
conditions.

7 Demand Rationalization

7.1 2024 Future Background Operations

Figure 13 illustrates the 2024 background volumes and Table 15 summarizes the 2024 background intersection
operations. The level of service for signalized intersections is based on v/c calculations for individual lane
movements and HCM 2000 v/c calculations for the overall intersection. The synchro worksheets for the 2024
future background horizon are provided in Appendix G.
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2
3
,I, Future Site Access
Bz
gg% t_ 1608 28 23
— 1254(602) — 1454({660)
Vontrel J l L }or 183(65) J l L Vo 16(28)
33{95) ) "I T |" 2(4) 4 *l t I"
522(1129) — =3 552(1358) —a - o M
165(157 & =22 9(28 Z2=25
{157} ! 8 _;. E (28) = B B
&= -
[=]
P [=]
B 3
[ui] TT)
. AM Peak Hour PM Peak Hour
Intersection Lane
LOS Vv/C Delay Q (95t) LOS Vv/C Delay Q (95t)
EBL A 0.19 16.2 11.7 A 0.27 17.7 23.7
EBT A 0.27 10.7 44.8 B 0.67 20.6 #122.8
EBR A 0.17 2.9 11.0 A 0.20 7.8 194
WBL A 0.38 13.9 27.5 A 0.42 34.3 #24.2
Montreal Road at WBT B 0.64 13.8 #143.4 A 0.36 17.5 53.8
°';|;‘?3R°:: a WBR A 0.02 26 m0.3 A 0.01 2.5 m0.6
. . NBL C 0.74 51.5 32.6 C 0.80 43.0 64.9
Signalized
NBT A 0.19 24.6 15.8 A 0.20 20.2 20.8
NBR A 0.14 6.2 6.4 A 0.49 21.6 40.3
SBL A 0.04 20.5 4.1 A 0.11 18.3 9.0
SBT/R B 0.65 34.6 47.0 A 0.24 13.0 19.6
Overall B 0.67 16.7 - C 0.72 21.4 -
EBL A 0.01 8.0 m0.4 A 0.01 7.8 m0.5
EBT/R A 0.22 4.4 22.6 A 0.55 6.4 #65.1
Montreal Road at WBL A 0.03 7.8 4.7 A 0.12 9.9 8.6
Elwood Street WBT/R A 0.56 9.6 #168.0 A 0.26 6.0 50.4
Signalized NB A 0.15 11.4 6.2 A 0.16 16.4 7.9
SB A 0.00 0.0 0.0 A 0.02 0.0 0.0
Overall A 0.53 8.2 - A 0.52 6.5 -
Notes: Saturation flow rate of 1800 veh/h/lane Delay = average vehicle delay in seconds
Queue is measured in metres m = metered queue
Peak Hour Factor = 1.00 # = volume for the 95th %ile cycle exceeds capacity

During both the AM and PM peak hours, the study area intersections operate well and similarly to the existing
conditions. No new capacity issues are noted.
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7.2 2029 Future Background Operations
Figure 14 illustrates the 2029 background volumes and Table 16 summarizes the 2029 background intersection
operations. The level of service for signalized intersections is based on v/c calculations for individual lane
movements and HCM 2000 v/c calculations for the overall intersection. The synchro worksheets for the 2029
future background horizon are provided in Appendix H.
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. AM Peak Hour PM Peak Hour
Intersection Lane
LOS v/C Delay  Q(95%) LOS v/C Delay  Q(95%)
EBL A 0.01 8.0 13 A 0.01 7.2 1.9
EBT/R A 0.22 5.3 39.3 A 0.58 9.1 #165.7
Montreal Road at WBL A 0.03 6.9 4.6 A 0.14 9.5 8.4
Elwood Street WBT/R A 0.59 9.3 #177.0 A 0.25 54 47.1
Signalized NB A 0.18 32.9 11.4 A 0.21 33.5 12.7
SB A 0.00 27.0 1.2 A 0.02 28.2 2.8
Overall A 0.59 8.7 - A 0.58 8.5 -
Notes: Saturation flow rate of 1800 veh/h/lane Delay = average vehicle delay in seconds
Queue is measured in metres m = metered queue
Peak Hour Factor = 1.00 # = volume for the 95th %ile cycle exceeds capacity

At the 2029 future background horizon, the intersection of Montreal Road at Blair Road is forecasted to see
operations worsen with the proposed geometric changes associated with the Montreal-Blair Transit Priority EA.

At the intersection of Montreal Road at Blair Road, the westbound left-turn movement is anticipated to exhibit
extended queues during the AM peak hour at this horizon. During the PM peak hour, the eastbound through
movement is forecast to be over theoretical capacity, the eastbound left, northbound left, and northbound
through/right movements are anticipated to exhibit extended queues, and the overall intersection is forecast to
be over capacity.

It is noted that the signal timing employed within the EA does not include a fully protected northbound left-turn
phase corresponding with the dual left turn lanes (one of which is transit only). Additionally, advance pedestrian
walk time is considered extraneously to the overall required walk time and thus the operations shown are more
conservative for the phasing shown. This timing will need to be revisited as part of future planning and it is
recommended that given the advance walk and bus queue jumps employed, that lagging protected left-turn
phases be investigated to permit concurrent through movements.

The intersection of Montreal Road at Elwood Street is anticipated to continue to operate well with extended
gueuing in the peak direction in each peak hour.

7.3 Demand Rationalization Conclusions

While capacity issues are noted in the PM peak hour at the intersection of Montreal Road at Blair Road, once the
transit corridor is implemented, and Stage 2 LRT is fully operational, a modal shift of 2% from auto travel to transit,
enough to relieve capacity issues modelled at this intersection, may occur. No rationalization for the site-
generated travel demand is required.

8 Development Design

8.1 Design for Sustainable Modes

The proposed mixed-use development is a residential tower and podium above ground floor commercial space.
Hard surface connections will be provided from all building entrances to the surrounding sidewalks on Blair Road
and Montreal Road, and the drive aisle lane will support cyclists and vehicles.

Vehicle parking is proposed within a surface lot and across three underground parking levels. Bicycle parking is
proposed via a surface rack and within open racks and a secure room within the underground parking levels.

Transit stops for all area routes described in Section 2.2.5 are located within 400 metres walking distance from
the proposed site entrances.
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8.2 Circulation and Access

Access to the site is proposed via a 6.0-metre-wide two-way connection to Blair Road. The ramp to underground
parking is 6.0 metres wide and a one-way drop off loop is proposed on the south side of the site driveway. Space
is provided on the north side of the drive aisle for a single short term parking space and as a refuse staging area.

Garbage collection and emergency services are able to access the two-way aisle and reverse out of the site with a
4.0-metre curb radius on the south side of the access.

9 Parking

9.1 Parking Supply

The site proposes bicycle parking of 264 spaces spread across three underground levels and a surface rack near
the main entrance. Vehicle parking is proposed via 289 spaces; nine are proposed within a surface lot and the
remaining 280 are proposed via three underground parking levels.

From Sections 101, 102, and 111 (Minimum Parking Space Rates, Minimum Visitor Parking Space Rates, and
Bicycle Parking Space Rates and Provisions, respectively) of the zoning by-law, the minimum parking provision is
417 vehicle spaces and 129 bicycle spaces, conservatively assuming a commercial land use as a restaurant for the
purposes of the parking calculations. Table 17 summarizes the minimum parking from the zoning by-law and the
proposed site parking based upon the 254 residential units and 614.8 m? of commercial space.

Zoning By-law

Zoning By-I
Component oning Sy-law Required Parking Proposed Rates Proposed Parking Difference
Rates (Area C)
(Area C)

Resident 1.2 spaces/unit 305 spaces 0.7 spaces/unit 177 spaces - 128 spaces
Visitor 0.2 spaces/unit 51 spaces 0.2 spaces/unit 51 spaces -
Commercial 10 spaces/100 m? 61 spaces 10 spaces/100 m? 61 spaces -
Residential Bike 0.5 spaces/unit 127 spaces 1.0 per unit 254 spaces + 127 spaces
Commercial Bike 1 space/250 m? 2 spaces - 10 spaces + 8 spaces

The minimum bicycle parking is proposed as being exceeded and the minimum visitor and commercial vehicle
parking is proposed as being met by the development. A proposed deficit of 128 tenant vehicle parking spaces
from the zoning by-law minimums (at a rate of 0.7 spaces per unit versus the required 1.2 spaces per unit) will
require an exemption from the parking provision rates from the zoning by-law for Area C.

The site lies on the boundary between Area X (Inner Urban) and Area C (Suburban) on Schedule 1A used for the
calculation of the parking requirements. Table 18 summarizes the minimum vehicle parking for both areas, where
the minimum resident and visitor parking is calculated after the first 12 units in Area X.

Zoning By-law Zoning By-law

Component Zoning By-law Required Parkin Zoning By-law Required Parkin Difference
P Rates (Area C) a (Area C) g Rates (Area X) 9 (Area X) &
Resident 1.2 spaces/unit 305 spaces 0.5 spaces/unit 121 spaces - 184 spaces
Visitor 0.2 spaces/unit 51 spaces 0.1 spaces/unit 24 spaces - 27 spaces
Commercial 10 spaces/100 m? 61 spaces 5 spaces/100 m? 31 spaces - 30 spaces

As shown in the table, crossing the boundary between Area X and Area C results in a significant difference for
parking required for sites on opposite sides of Blair Road. A site on the west side requires a 0.5 spaces per resident
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unit and a site on the east side requires 1.2 spaces per residential unit. This specific site would have a differential
of 184 spaces depending on the side of the road it is placed.

Other parking areas on Schedule 1A use a transition area for these types of roadways, usually extending onto the
parcels fronting the roadway. This condition recognizes that users and operations of these sites would have similar
parking and transportation characteristics as they connect to the same roadway.

Given this consideration in other parking policy areas, the lack of transition between these specific areas, and lack
of distinction between the characteristics of either side of the road, it is recommended that the site be considered
more appropriately as an Area X site for parking provisions.

Under the Area X requirements, the site would satisfy the required parking bylaw minimum parking spaces.

9.2 Spillover Parking

9.2.1 Off-Site Spillover Parking Demand

The site proposes 289 vehicle parking spaces, 128 spaces below the value prescribed by the zoning by-law of 417
spaces. Notwithstanding that the development would meet the parking requirements for Area X, similar to sites
on the opposite side of Blair Road, all visitor and commercial spaces required by the zoning by-law are being
provided, and only the tenant parking is below prescribed values. The impacts of reduced tenant parking are
potentially mitigable by the developer, however, through managing prospective tenant expectations with parking
being unpaired from units and clauses/notice that no parking is provided or may be available in tenancy contracts.

The context of being at the intersection of two transit priority corridors, connecting to LRT stations in three
directions from the site, is anticipated mitigate tenant parking demand. Bicycle parking is proposed to be provided
at over twice the rate required by the zoning by-law which, in concert with planned improvements in area cycling
facilities and connectivity, as noted in Section 2.3.1, will enable shifts towards active modes and away from auto
modes.

Ultimately, the proposed residential parking rate is 0.7 spaces per unit for the development and this value is higher
than typical values in similar contexts throughout the City of 0.5 spaces per unit (the rate applicable across the
street), supporting the conclusion following from the above mitigating factors that negligible spillover parking
demand is anticipated from the site.

9.2.2 Off-Site Spillover Parking Supply

On-street parking is not permitted within 230 metres of the site entrance. Within 400 metres, or about a five-
minute walk of the site, on-street parking is permitted on local roads within the neighbourhood to the north,
south, and east of the site. Approximately 90 spaces or fewer (as calculated per the City’s parallel parking space
provisions in the zoning by-law) are present within this distance, which are illustrated in Figure 15. These areas
are not conveniently located for the site and thus usage is likely to be minimal even in the event that spillover
demand is realized.
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On-Street Parking Permitted

While negligible impacts on are anticipated due to the factors discussed in Section 9.2.1. the community may work
with the Councillor and City to petition parking restrictions or permits in the area to limit any perceived impacts.
Any parking restrictions are outside the scope of this application and the site plan process.

10 Boundary Street Design

summarizes the MMLOS analysis for the boundary streets of Montreal Road and Parkdale Avenue, and Blair Road.
The existing and future conditions are considered in separate rows. The boundary street analysis is based on the
land use designation of “Arterial Main Street” for Montreal Road and of “Employment Area” for Blair Road. The
MMLOS worksheets has been provided in Appendix I.

Sesment Pedestrian LOS Bicycle LOS Transit LOS Truck LOS
& PLOS Target BLOS Target TLOS Target TrLOS Target
Ex. F C F C D I A D
Montreal Road Fut. B c A C ; 5 A 0
. Ex. C C C C D D B D
Blair Road Fut. A c c c o o : 0

The pedestrian, bicycle, and transit MMLOS targets are not met on Montreal Road in the existing conditions. All
MMLOS targets will be met in the planned conditions and no further analysis is required.

11 Access Intersections Design

11.1 Location and Design of Access
The development access consists of a 6.0-metre-wide two-way drive aisle to Blair Road, extending 33 metres to
the proposed site building. The sidewalk is depressed across the access with a depressed curb, and a 4.0-metre
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radius is required to facilitate garbage collection vehicles and emergency vehicles on the south side of the
driveway.

The existing site access on Blair Road is to be removed and the associated curb and median cuts will be reinstated
to full height as part of construction activities.

11.2 Intersection Control
The site access intersection is proposed as being minor stop controlled on the access approach.

11.3 Access Intersection Design

11.3.1 2024 Future Total Access Intersection Operations

The 2024 future total intersection volumes are illustrated in Figure 16 and the access intersection operations are
summarized below in Table 20. The level of service is based average delay for individual lane movements and the
overall intersection for unsignalized intersections. The synchro worksheets have been provided in Appendix J.
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LOS Vv/C Delay(s) Q(95%) LOS Vv/C Delay(s) Q(95)
. WBL/R B 0.06 11.4 1.5 B 0.05 11.3 1.5
Site Access and
. NBT/R - - - - - - - -
Blair Road
. . SBL/T - - - - - - - -
Unsignalized
Overall A - 0.9 - A - 0.7 -
Notes: Saturation flow rate of 1800 veh/h/lane Delay = average vehicle delay in seconds
Queue is measured in metres m = metered queue
Peak Hour Factor = 1.00 # = volume for the 95th %ile cycle exceeds capacity

The 2024 future total access intersections operate well. No capacity issues are noted.
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11.3.2 2029 Future Total Access Intersection Operations

The 2029 future total intersection volumes are illustrated in Figure 17 and the access intersection operations are
summarized below in Table 21. The level of service is based average delay for individual lane movements and the
overall intersection for unsignalized intersections. The synchro worksheets have been provided in Appendix K.
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1
LOS Vv/C Delay(s) Q(95t) LOS Vv/C Delay(s) Q(95%)
. WBL/R B 0.06 11.8 1.5 B 0.05 11.6 1.5
Site Access and
. NBT/R - - - - - - - -
Blair Road
. . SBL/T - - - - - - - -
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Overall A - 0.8 - A - 0.7 -
Notes: Saturation flow rate of 1800 veh/h/lane Delay = average vehicle delay in seconds
Queue is measured in metres m = metered queue
Peak Hour Factor = 1.00 # = volume for the 95th %ile cycle exceeds capacity

The 2029 future total access intersections operate well. No capacity issues are noted.

11.3.3 Access Intersection MMLOS
As the site accesses are not signalized, no MMLOS analysis is required.

11.3.4 Recommended Design Elements
No design elements are proposed for the site access outside of the typical private approach considerations.

A throat length of 25 metres is recommended in the Geometric Design Guide for Canadian Roads (TAC, 2017) in
table 8.9.3 for residential developments of over 200 units. The single short term parking space is parallel to the
aisle and will have limited conflict with outbound vehicles. The one-way loop allows vehicles to enter unimpeded
from Blair Road and the two-way aisle, and the exit of the loop is located at the end of the required throat length.
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Given the site constraints and the layout of the 33-metre-long drive aisle, the site plan is considered to provide
adequate throat length.

12 Transportation Demand Management

12.1 Context for TDM
The mode shares used within the TIA represent the unmodified district modal shares. Given the plans for transit
priority on the Montreal Road and Blair Road corridors, these transit mode shares are considered conservative
moving beyond the construction of the transit priority measures. Supporting TDM measures should be provided
to transition towards transit mode adoption within the development in advance of the implementation of the
transit priority measures.

The subject site is within the Montreal Arterial Mainstreet Design Priority Area. The total bedroom count within
the development is 385 with 123 one-bedroom units and 131 two-bedroom units, and no age restrictions are
noted.

12.2 Need and Opportunity

The subject site has been assumed to rely predominantly on auto travel with no increase in transit ridership based
upon the build-out horizon of the transit priority measures, and these assumptions have been carried through the
analysis. The study area intersections are anticipated to have residual capacity, and as such, the risks from not
achieving the 60% auto mode shares are low.

12.3 TDM Program
The “suite of post occupancy TDM measures” has been summarized in the TDM checklists for the residential land
uses. The checklist is provided in Appendix L. The key TDM measures recommended include:

e Display local area pedestrian, cycling, and transit information at building entrances

e Provide a multimodal travel option information package

e Contract with provider to install on-site micromobility (e.g., scooter or bike share) station

e Inclusion of a 1-year Presto card for first time new townhome purchase and apartment rental, with a set
time frame for this offer (e.g., 6-months) from the initial opening of the site

e Unbundle parking cost from purchase or rental costs

13 Neighbourhood Traffic Management

The proposed development will connect to the arterial road network at Montreal Road via Blair Road, which is a
major collector road to the north of Montreal Road. Between the site access and Montreal Road, the two-way
volumes at the 2029 future total horizon are forecasted as being 501 during the AM peak hour and 486 during the
PM peak hour. These volumes are below the threshold of 600 vehicles during the peak hour from the TIA
guidelines, and thus no further discussion is required.

14 Transit
14.1 Route Capacity

In Section 5.1 the trip generation by mode was estimated, including an estimate of the number of transit trips that
will be generated by the proposed development. Table 22 summarizes the transit trip generation.
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Residential AM Peak Period PM Peak Period
Travel Mode Mode Share | |
AM(PM) In Out Tota In Out Tota
Transit 30%(28%) 9 20 30 16 12 28

The proposed development is anticipated to generate an additional 30 AM peak hour transit trips and 28 PM peak
hour transit trips using the unmodified district modal shares. Of these trips, 20 outbound AM trips and 16 inbound
PM trips are anticipated. Assuming all northbound and southbound trips first travel west via the route #12, the
resultant increase in ridership would be five riders per peak direction bus in the AM peak hour and four riders per
peak direction bus in the PM peak hour. This increase in ridership is less than a half standard bus load.

14.2 Transit Priority

The City is planning implementation of a transit priority solution within the study area. Site-generated traffic is
not anticipated to impact transit LOS at the study area intersections, and Blair Road north of Montreal Road is not
part of the transit priority corridor, thus no transit priority impacts will result from the site access.

15 Network Intersection Design

15.1 Network Intersection Control
No change to the existing signalized control is recommended for the network intersections.

15.2 Network Intersection Design

15.2.1 2024 Future Total Network Intersection Operations

The 2024 future total volumes are illustrated in Figure 16 and the network intersection operations are summarized
below in Table 23. The level of service for signalized intersections is based on v/c calculations for individual lane
movements and HCM 2000 v/c calculations for the overall intersection. The synchro worksheets have been
provided in Appendix J.

. AM Peak Hour PM Peak Hour
Intersection Lane
LOS Vv/C Delay Q (95t) LOS Vv/C Delay Q (95t)
EBL A 0.23 18.1 13.6 A 0.30 18.6 27.1
EBT A 0.27 11.2 44.8 B 0.68 21.0 #122.8
EBR A 0.17 2.9 11.0 A 0.20 7.9 19.4
WBL A 0.39 14.4 27.5 A 0.43 35.1 #24.6
Montreal Road at WBT B 0.65 14.5 #143.4 A 0.36 17.8 54.2
°';|;‘?3R°:‘; a WBR A 0.02 3.4 m0.8 A 0.02 6.0 2.9
. . NBL C 0.76 54.3 34.0 D 0.81 43.4 65.8
Signalized
NBT A 0.20 24.1 17.3 A 0.38 20.2 34.8
NBR A 0.13 6.0 6.4 A 0.36 17.5 29.3
SBL A 0.07 20.9 5.6 A 0.14 18.7 10.2
SBT/R B 0.68 35.2 52.7 A 0.28 14.4 23.4
Overall B 0.68 17.6 - C 0.73 21.4 -
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. AM Peak Hour PM Peak Hour
Intersection Lane
LOS v/C Delay  Q(95%) LOS v/C Delay  Q(95%)
EBL A 0.01 8.0 m0.4 A 0.01 8.0 mO0.6
EBT/R A 0.22 4.4 23.3 A 0.55 6.6 #66.3
Montreal Road at WBL A 0.03 7.8 4.7 A 0.12 9.9 8.7
Elwood Street WBT/R A 0.56 9.6 #168.7 A 0.26 6.0 51.1
Signalized NB A 0.15 11.4 6.2 A 0.16 16.8 8.0
SB A 0.00 0.0 0.0 A 0.02 0.0 0.0
Overall A 0.53 8.2 - A 0.53 6.6 -
Notes: Saturation flow rate of 1800 veh/h/lane Delay = average vehicle delay in seconds
Queue is measured in metres m = metered queue
Peak Hour Factor = 1.00 # = volume for the 95th %ile cycle exceeds capacity

The network intersection operations for the 2024 future total horizon operate similarly to the 2024 future
background conditions. No new capacity issues are noted.

15.2.2 2029 Future Total Network Intersection Operations

The 2029 future total volumes are illustrated in Figure 17 and the network intersection operations are summarized
below in Table 24. The level of service for signalized intersections is based on v/c calculations for individual lane
movements and HCM 2000 v/c calculations for the overall intersection. The synchro worksheets have been
provided in Appendix K.

. AM Peak Hour PM Peak Hour
Intersection Lane
LOS v/C Delay  Q/(95t) LOS v/C Delay  Q/(95t)
EBL A 0.35 57.9 18.6 C 0.79 86.5 #51.3
EBT A 0.48 30.8 65.6 F 1.06 82.0 #221.0
EBR A 0.34 30.1 46.6 A 0.33 31.5 49.7
WBL C 0.72 63.5 #107.9 A 0.52 63.3 27.5
Montreal Road at WBT D 0.87 37.8 #239.8 A 0.59 35.8 80.3
Blair Road WBR A 0.03 24.6 8.7 A 0.04 29.3 8.0
Signalized NBL D 0.81 68.1 #52.5 E 0.93 64.7 #138.1
NBT A 0.33 32.4 37.2 D 0.84 47.1 #151.2
SBL A 0.07 25.7 7.7 A 0.25 28.6 16.2
SBT/R C 0.73 44.7 89.4 A 0.27 25.1 41.5
Overall E 0.92 39.9 - F 1.02 59.5 -
EBL A 0.01 8.0 13 A 0.01 9.2 1.9
EBT/R A 0.22 53 39.9 B 0.61 11.8 #166.8
Montreal Road at WBL A 0.03 6.9 4.6 A 0.15 12.2 8.7
Elwood Street WBT/R A 0.59 9.4 #177.7 A 0.27 7.2 47.7
Signalized NB A 0.18 32.9 11.4 A 0.16 28.4 12.7
SB A 0.00 27.0 1.2 A 0.01 24.0 2.8
Overall A 0.59 8.7 - A 0.58 10.8 -
Notes: Saturation flow rate of 1800 veh/h/lane Delay = average vehicle delay in seconds
Queue is measured in metres m = metered queue
Peak Hour Factor = 1.00 # = volume for the 95th %ile cycle exceeds capacity

The network intersection operations for the 2029 future total horizon operate similarly to the 2029 future
background conditions.

During the AM peak hour at the intersection of Montreal Road and Blair Road, the northbound left is anticipated
to exhibit extended queues. During the PM peak hour, the intersection of Montreal Road at Blair Road is
forecasted to experience an increase in delay on the eastbound through and eastbound left-turn movements
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without any additional time allocated to the phase, and the overall intersection v/c has increased from 1.00 to
1.02 to score LOS F. As previously stated, given the advance walk and bus time, shifting the eastbound and
westbound left-turns to lagging phases permitting concurrence with the through movement for part of the phase
would allow for a shift of residual capacity from the westbound left and westbound through phases to the
eastbound left and eastbound through phases, and thus the v/c would be anticipated to reduce to less than 1.00
for all movements and for the overall intersection. As noted in Section 7.3, an area shift in mode share from auto
travel to transit may improve operations at this horizon.

15.2.3 Network Intersection MMLOS

Table 25 summarizes the MMLOS analysis for the network intersections of Montreal Road at Blair Road and
Montreal Road at Elwood Street. Per the Montreal-Blair Road Transit Priority Corridor EA Study, the existing and
future conditions for both intersections will differ and are considered in separate rows. The intersection analysis
is based on the land use designation of “Employment Area” for the intersection of Montreal Road at Blair Road
and of “Arterial Main Street” for the intersection of Montreal Road and Elwood Street. The MMLOS worksheets
has been provided in Appendix .

Pedestrian LOS Bicycle LOS Transit LOS Truck LOS Auto LOS
PLOS Target BLOS Target TLOS Target TrLOS Target ALOS Target

Intersection

Montreal Rd & Blair

Rd (Ex.) F C F C D C C B C D
Montreal Rd & Blair
Rd (Fut.) C A C D C C B E D
Montreal Rd &
Elwood St (Ex.) F ¢ F ¢ B ¢ i i A D
Montreal Rd & E c B C c c i i A D

Elwood St (Fut.)

The MMLOS targets will not be met under the existing conditions for the pedestrian and bicycle LOS at both
network intersections and for transit and truck LOS at the intersection of Montreal Road at Blair Road. In the
future conditions, pedestrian, transit, truck, and auto LOS targets are forecast to not be met at the intersection of
Montreal Road and Blair Road.

The pedestrian level of service would require a maximum of three lanes at a crossing to meet a LOS C. Based on
the nature of arterial roadways the pedestrian LOS cannot be met at this intersection.

The truck LOS would require two receiving lanes on the south leg of the intersection of Montreal Road at Blair
Road. The truck LOS targets are also higher for its land use designation than for the overridden land use
designation of “Arterial Main Street” whose targets would be met by the intersection geometry. Furthermore, the
employment area has major accesses onto Montreal Road and Ogilvie Road, and therefore the high targets for
the intersection with Blair Road may be unnecessarily high given this arrangement.

Delays limit the transit LOS where delays on all approaches would need to be less than 20 seconds to meet targets,
and meeting auto targets would require a v/c ratio of 0.90 or below. Auto and Transit LOS may be improved with
reductions in area traffic based on shifts to transit by the 2029 future horizon.

As the City recently completed a functional design as part of the EA study, it is assumed that these LOS scores
meet the City’s prioritized design objectives at both study area intersections.
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15.2.4 Recommended Design Elements

A review of the turn lane storage lengths was requested by the City within this TIA. As such, the turn lane storage
length considerations at the intersection of Montreal Road and Blair Road at the 2024 future total horizon are
summarized in Table 26. The calculations are based both upon the equation 9.14.1 from Chapter 9 of the
Geometric Design Guide for Canadian Roads manual (TAC, 2017) and the storage length calculation from the TIA
guidelines assuming a 90 second cycle length.

AM Peak Hour PM Peak Hour
Existing Length Per Length Per Length Per Length Per
Movement Lane Length TIA TIA
S TAC Manual s TAC Manual
(m) Guidelines Guidelines
(m) (m) (m) (m)
NBL 90 37.3 33.1 78.5 69.8
NBR 40 14.4 12.8 64.8 57.6
SBL 30 4.7 4.2 11.0 9.8
SBR 0 31.2 27.8 17.3 15.4
EBL 60 10.0 8.9 28.1 25.0
EBR 100 43.3 38.5 41.2 36.6
WBL 65 48.0 42.7 17.1 15.2
WBR 15 53 4.7 4.2 3.7

All minimum turn-lane storage lengths are met by the existing auxiliary lane lengths except for the northbound
left-turn and northbound right-turn lane which site-generated traffic is not forecasted to rely upon. The
northbound right-turn movement would be anticipated by 2024 to require a 65-metre storage length per the TIA
guidelines, however the functional design from the EA does not include an auxiliary lane for this movement.

The functional design from the EA also does not include a southbound right-turn lane, and site-generated traffic
is forecast to account for approximately 10% of the forecasted future total AM peak hour volumes on this
movement. The inclusion of a southbound right-turn lane is not recommended or required to support the subject
development.

16 Summary of Improvements Indicated and Modifications Options
The following summarizes the analysis and results presented in this TIA report:

Proposed Site and Screening

e The site is currently zoned as AM10 and R3K

e The proposed site includes 254 high-rise dwelling units and 6,618 ft? of ground floor commercial use
e Accesses is proposed on Blair Road via a full-moves access

e The development is proposed to be completed as a single phase by 2024

e The Trip Generation, Location, and Safety triggers were met for the TIA Screening

e This TIA accompanies a site plan application

Existing Conditions

e Montreal Road and Blair Road are arterial roads in the study area Where Blair Road is a major collector
road north of Montreal Road
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Sidewalks are provided along both sides of Montreal Road and along the east side of Blair Road, and
cycling facilities include paved shoulders on Blair Road, where Montreal Road and Blair Road are spine
routes

The high volumes roadways have produced a high number of collisions at the intersection of Montreal
Road and Blair Road

The collisions are predominantly rear end and turning collisions suggesting that they may be influenced
by congestion and the turn channels

Some queueing is noted on the peak directional through movements at both study area intersections
during both peak hours

Development Generated Travel Demand

The proposed development is forecasted to produce 115 two-way people trips during the AM peak hour
and 131 two-way people trips during the PM peak hour

Of the forecasted people trips, 54 two-way trips will be vehicle trips during the AM peak hour and 69 two-
way trips will be vehicle trips during the PM peak hour based on a 48-52% residential auto mode share
target

Of the forecasted trips, 5% are anticipated to travel north, 30% to travel south, 20% to travel east, and
45% to travel west

Background Conditions

No background developments were explicitly included in the background conditions, and a total
background growth of 1.25% westbound on Montreal Road and 4.75% southbound on Blair Road in the
AM peak hour were applied and to mainline volumes and major turning movements, reversed in the PM
peak

The Montreal-Blair Transit Priority EA proposes geometric changes to the study area intersections and
road segments and includes accompanying signal timing adjustments

The study area intersections at both horizons will operate similarly to the existing conditions at the 2024
horizon

The intersection of Montreal Road and Blair Road is forecast to experience capacity issues during the PM
peak hour at the 2029 future background horizon associated with the changes proposed by the EA

Signal timing proposed as part of the EA may need review, and lagging turn phases are recommended for
consideration

Capacity issues at the intersection of Montreal Road at Blair Road may resolve with area mode shifts from
auto travel to transit with the completion of Stage 2 LRT and the work proposed in the EA

Development Design

Hard surface connections are proposed from building entrances to the surrounding sidewalks on Montreal
Road and Blair Road

Parking for vehicles and bicycles are proposed both on the surface and within underground parking levels
The access is proposed as being 6.0 metres wide on Blair Road, the ramp to the parking is 6.0 metres wide
Space is provided on the north side of the drive aisle for a short-term parking space and a refuse staging
area, and a one-way drop-off loop is proposed on the south side of the aisle

Garbage collection and emergency services are anticipated to access the drive aisle with a 4.0-metre curb
radius on the south side
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1649 Montreal Road & 741 Blair Road Transportation Impact Assessment

The development is proposed as including 264 bicycle parking spaces and 289 vehicle parking spaces
The zoning by-law requires 127 bicycle parking spaces and 417 vehicle parking spaces for the parking area
into which the site falls, however the requirement across the street for the same development would be
176 spaces

An exemption will be required for the deficit of 128 vehicle parking spaces from the Area C minimum and
the site meets the Area X minimum, which may be considered more appropriate for the context

The two transit priority corridors onto which the site fronts and the high quality active mode connections
further enabled by a high bicycle parking provision are anticipated to reduce the site demand for vehicle
parking

Negligible spillover parking demand is anticipated, and potential areas for off-site spillover parking are
not convenient and would likely see low utilization even in the presence of spillover parking demand

Boundary Street Design

The boundary streets will meet all MMLOS targets in the future conditions with the improvements from
the Montreal-Blair Transit Priority EA

Access Intersection Design

TDM

NTM

Transit

The existing site access on Blair Road is to be removed and the curb and median cuts will be reinstated to
full height as part of construction activities

The site access intersections are forecast to operate well at both study horizons

A clear throat length of 25 metres is recommended from the TAC Geometric Design Guide, and is
functionally provided given the intended drive aisle operation

Supportive TDM measures to be included within the proposed development should include:

o Display local area pedestrian, cycling, and transit information at building entrances

o Provide a multimodal travel option information package

o Contract with provider to install on-site micromobility station

o Inclusion of a 1-year Presto card for first time new townhome purchase and apartment rental, with a
set time frame for this offer (e.g. 6-months) from the initial opening of the site

o Unbundle parking cost from purchase or rental costs

The major collector thresholds on Blair Road are not exceeded with the 2029 future total traffic

Twenty outbound AM peak hour transit trips and 16 inbound PM peak hour transit trips are anticipated
Transit demands are the equivalent of less than half of a standard bus load

The City is implementing transit priority improvements within the study area, and the site is not
anticipated to impact transit LOS

No impacts on transit priority corridors will result from the site access as Blair Road is not a transit priority
corridor north of Montreal Road
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Network Intersection Design

e Generally, the network intersections will operate similarly to the background conditions at both horizons

e High delays are anticipated on the eastbound left-turn movement with increases from site traffic during
the PM peak hour at the 2029 future total horizon, and the overall intersection is forecast to be over
theoretical capacity

e Changing signal phasing may improve conditions as may area mode shifts that are possible with the area
transit projects’ completion

e Despite the planned improvements, the MMLOS targets will not be met for the pedestrian LOS at both
network intersections and the truck, transit, and auto LOS at the intersection of Montreal Road at Blair
Road

e The pedestrian crossings would be required to be reduced to three or fewer lanes to meet LOS targets,
and the south leg of the intersection of Montreal Road and Blair Road would require two receiving lanes
to meet truck LOS

e Delays and capacity issues limit transit and auto LOS but these may improve future shifts in area mode
share

e A southbound right-turn lane has not been included within the transit priority EA study functional design
and may be warranted under existing conditions, however is not recommended or required to support
the development; and a northbound right-turn lane is not included within the functional design

17 Conclusion
It is recommended that, from a transportation perspective, the proposed development applications proceed.

Prepared By: Reviewed By:
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Transportation Engineering-Intern Senior Transportation Engineer
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c G H 6 Plaza Court
1 TRANSPORTATION Ottawa ON K2H 7W1

City of Ottawa 2017 TIA Guidelines Date: 16-Feb-20
Step 1 - Screening Form Project Number: 2021-003
Project Reference: 1649 Montreal

1.1 Description of Proposed Development

Municipal Address 1649 Montreal Road, 741 Blair Road

Description of Location Northeast corner of Blair Road at Montreal Road
Arterial Mainstreet (AM10[2199]), Residential Third
(R3K[1631])

Development Size 216 Units
One all moves onto Blair Road, loading/garbage

Land Use Classification

Accesses access onto Montreal Road, both at existing
Phase of Development One phase

Buildout Year 2024

TIA Requirement | Full TIA Required

Land Use Type Townhomes or apartments

Development Size 216 Units

Trip Generation Trigger Yes

1.3 Location Triggers

Does the development propose a new driveway to a boundary street that is

designated as part of the City’s Transit Priority, Rapid Transit or Spine No Existing access onto Montreal
Bicycle Networks? Road / Blair Road Spine routes
Is the development in a Design Priority Area (DPA) or Transit-oriented Yes Montreal Arterial Mainstreet
Development (TOD) zone? DPA

Location Trigger Yes

Are posted speed limits on a boundary street 80 km/hr or greater? No

Are there any horizontal/vertical curvatures on a boundary street limits

No
sight lines at a proposed driveway?

Is the proposed driveway within the area of influence of an adjacent traffic
signal or roundabout (i.e. within 300 m of intersection in rural conditions, No
or within 150 m of intersection in urban/ suburban conditions)?

Existing driveway within
proximity to Montreal Road at
Blair Road

Existing garbage/loading access
proposed within the taper of

Is the proposed driveway within auxiliary lanes of an intersection? No the auxiliary WBR on Montreal
Rd at Blair Rd

Does the proposed driveway make use of an existing median break that No

serves an existing site?

Is there is a documented history of traffic operations or safety concerns on Yes Montreal Rd at Blair Rd: 37

the boundary streets within 500 m of the development? Collisions 2015-2019

Does the development include a drive-thru facility? No

Safety Trigger Yes




(@ttawa

TIA Plan Reports

On 14 June 2017, the Council of the City of Ottawa adopted new Transportation Impact
Assessment (TIA) Guidelines. In adopting the guidelines, Council established a requirement
for those preparing and delivering transportation impact assessments and reports to sign a
letter of certification.

Individuals submitting TIA reports will be responsible for all aspects of development-related
transportation assessment and reporting, and undertaking such work, in accordance and
compliance with the City of Ottawa’s Official Plan, the Transportation Master Plan and the
Transportation Impact Assessment (2017) Guidelines.

By submitting the attached TIA report (and any associated documents) and signing this
document, the individual acknowledges that s/he meets the four criteria listed below.

CERTIFICATION

1. T have reviewed and have a sound understanding of the objectives, needs and
requirements of the City of Ottawa’s Official Plan, Transportation Master Plan and the
Transportation Impact Assessment (2017) Guidelines;

2. I have a sound knowledge of industry standard practice with respect to the preparation
of transportation impact assessment reports, including multi modal level of service
review;

3. I have substantial experience (more than 5 years) in undertaking and delivering
transportation impact studies (analysis, reporting and geometric design) with strong
background knowledge in transportation planning, engineering or traffic operations;
and

4. 1 am either a licensed! or registered® professional in good standing, whose field of
expertise [check V' appropriate field(s)] is either transportation engineering \ or

transportation planning OI.

12 License of registration body that oversees the profession is required to have a code of conduct and

ethics guidelines that will ensure appropriate conduct and representation for transportation planning
and/or transportation engineering works.

City Of Ottawa Ville d'Ottawa

Infrastructure Services and Community Services d 'infrastructure et Viabilité des
Sustainability collectivités

Planning and Growth Management Urbanisme et Gestion de la croissance
110 Laurier Avenue West, 4th fl. 110, avenue Laurier Ouest

Ottawa, ON K1P 1J1 Ottawa (Ontario) K1P 1J1

Tel. : 613-580-2424 Tél. : 613-580-2424

Fax: 613-560-6006 Télécopieur: 613-560-6006



, 2018.

Dated at  Ottawa this 20 dayof September
(City)
Name: Andrew Harte
(Please Print)
Professional Title: Professional Engineer
Signature of Individdal C&fiier that s/he meets the above four criteria

Office Contact Information (Please Print)

Address: 6 Plaza Court

City / Postal Code: Ottawa / K2H 7W1

Telephone / Extension: (613) 697-3797

E-Mail Address: Andrew.Harte@CGHTransportation.com

/ O 7 9, !'_'
5 A J.HARTE
100149314

TIS REPORTS-PreQualification Letter/rc




Appendix B

Turning Movement Counts
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Appendix C

Synchro Intersection Worksheets — Existing Conditions
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Appendix D

Collision Data
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Accident Date
2016-11-11
2016-02-25
2016-02-25
2016-02-26
2016-03-02
2016-04-19
2016-08-26
2017-10-14
2017-10-23
2017-11-21
2017-12-05
2017-12-05
2017-02-01
2017-03-08
2017-03-31
2017-07-30
2017-08-27
2017-09-28
20180930
2018-11-02
2018-11-05
2018-03-26

2017-1021

Accident Year

Accident Time

18:13
18:28
12:06
14:29
827
828

Location
BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD @ MONTREAL RD (0009277)

BLAIR RD btwn NICOL ST & MONTREAL RD (__37A7Y8)
BLAIR RD btwn NICOL ST & MONTREAL RD (__37A7Y8)
MONTREAL RD btwn BLAIR RD & CLOVELLY RD (__32A2D1)
MONTREAL RD btwn BLAIR RD & CLOVELLY RD __32A2D1)
MONTREAL R btwn BLAIR RD & CLOVELLY RD __32A2D1)
MONTREAL RD btwn BLAIR RD & CLOVELLY RD __37A2D1)
MONTREAL RD btwn MONTREAL RD & BLAIR RD (__32A203)
BLAIR RD btwn MONTREAL RD & SEGUIN ST (__3ZA2€2)
BLAIR RD btwn MONTREAL RD & SEGUIN ST (__3ZA2€2)

Environment Condition

01-Clear

Light
07 - Dark
05 - Dusk
07 - Dark

01- Daylight
07 - Dark
05-Dusk.
05 - Dusk

01- Daylight

01-Daylight

01- Daylight

01- Daylight

01-Daylight

01-Daylight
07 - Dark

01- Daylight
07 - Dark

01-Daylight

01- Daylight

01- Daylight

01-Daylight
03 - Dawn

01- Daylight
07- Dark

01- Daylight

01- Daylight
05-Dusk
01- Daylight

Traffic Control
01- Traffic signal
01- Traffic signal

01- Traffic signal
10- No control
10- No control
10- No control
10- No control
10- No control

10- No control

Traffic Control Condition

01 - Functioning
00- Unknown
01 - Functioning

01 - Functioning

ccocococococoo

Classification Of Accident
02 - Non-fatal injury

03-P.D. only
03-P.D. only
03-P.D. only

02 - Non-fatal injury
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only

02 - Non-fatal injury
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only

02 - Non-fatal injury

02 - Non-fatal injury
03-P.D. only
03-P.D. only

02 - Non-fatal injury

02 - Non-fatal injury

02 - Non-fatal injury

02 - Non-fatal injury

02 - Non-fatal injury
03-P.D. only
03-P.D. only

02 - Non-fatal injury
03-P.D. only
03-P.D. only
03-P.D. only
03-P.D. only

02 - Non-fatal injury

03-P.D. only

Initial Impact Type
02- Angle
03 - Rear end
03-Rear end
05 - Turning movement

05 - Turning movement
03-Rear end
03-Rear end

05 - Turning movement
02-Angle
03-Rear end
03-Rear end
02-Angle
05 - Turning movement
05 - Turning movement
03-Rear end
03-Rear end
05 - Turning movement
03-Rear end
03-Rear end
03-Rear end
03-Rear end
03-Rear end
03-Rear end
03-Rear end
05 - Turning movement
03-Rear end
05 - Turning movement
07-SMV other
01- Approaching
03-Rear end
03-Rear end
02- Angle
07-SMV other
03-Rear end
07-SMV other
02-Angle

Road Surface Condition

# Vehicles

#Motorcycles
0

#Bicycles

©0000000000000000000000000000000000000000O0C

# Pedestrians
0

©0000000000000000000000000000000000000000OC



Appendix E

Montreal-Blair Transit Priority EA — Study Area Signal Timing
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Appendix F

TRANS Model Plots

(5ceH



‘puBWSP [9ARH BY) Bunewnss-1apun 1o -9 A0

30 ABW [SPOW BY) YPIYM 0) JUSIXD BY) SSSSSE 0) BIBP JUNOD dijen Jsulebe
S)SED210) 18D A Bseq aiedwod pue “Isaisiul JO BaJe Y3 UlyIm Bulpod o mysu
B3 WJIYUOD Jasn B3 ey papuawwodal si )i ‘eonpeld poob |esausb sy

‘[2A9)] |euoibal e je pajeiqied usaq sey pue euswouayd

9|eds-|euoibal ayenuwis 0} paubisap Ajuewud si [apow ay3 se ‘(uoipasiaiul
10 peou 3|buls e se yons) eale payl ydeib6oab e uo Buisnooy usym
pasn aq pjnoys uonned ‘“enoiped ug *syndino jspow bunaidisyul pue

Buisn ur Juswabpn( |euoissajoid pue uonned asn 03 palinbai ase syuaidpay

“uoneuwojul buipesjsiw

10 ‘ay91dwodur “pauour Aue wouy buisue sysu ||e pue Aue jdaxe

01 9a1be NoA “e3ep siyy Buisn U] "SYNS3L B JO SSeUR|qRUOSE JO AjIqela)
‘foeinooe auyy 03 se papiAoid si @sjuelenb 1o Ajuelem ou pue ’,sise
papiAoid ase s;ndino [apow 48 A9 MOH “Yaiey poob ul papiAoid si uonewoul
|le pue ‘paulejuew g paulyas ASNONURUOD S| [9POW SNVY L dYL

00S 00v 00€ 00C 00T
(w) sdueysia

ooos 000+ 000¢ oooc 9007
Z

3WN|OA Dijjei [e10L INOH Yedd WY

puaba

’ TT£TZ :011euddS JNWI
Mz<xbl 0202 ‘C o4 :patedaid 101d

MIWIL ‘S[eRuT 48sn

v/N

aseasseg - [9pOW T10Z

ealy Jiejg pue [ealjuop

SWN|OA D1el] |B10L INOH dead WV
0202 ‘9T aun( paubissy - §T'Z UOISISA

I9POI [euoIbay SNVHL

o

£€0-39
23
3




‘puewsap [3Aex 3y bunewnss-ispun o -19 A0

30 AeW [9POW BY) UDIYM 0} JUSIXD 3} SSSSE 0) BIRp JUNOD diyjel) Jsuiebe
S)SED210J JBD A 9seq aiedwod pue “sai)ul JO BAJR BY) Iyl M Buipod o misu
3U WLIJUOD JISN B} 1By} PAPUSWILIODAI S| )1 ‘adieid poob [esauab sy

‘[2A9] |euoifal e Je pajeiqied uaaq sey pue euswouayd

Jeds-jeuoibal 1einwis 0) paubisep Ajuewnd si [9pow ay) se ‘(uondasiaul
10 peou 31buis e se yons) eate payiwi| Ajjeoiydelboab e uo buisnooy usym
pasn aq pjnoys uonned “ejnoiped ug ‘syndino jspow bunaidisur pue

buisn ul Juswabpn( |euoissajoid pue uonned asn 03 palinbai aie syualdpay

uonewloyul buipeasiw

10 ‘@y31dwodur “pauodul Aue wouy buisue sysu |je pue Aue jdacoe

0} 2a16e noA ‘eyep siyy Buisn Ul ‘synsal ay) JO sSaUB|qeUOSeal Jo Ajjiqelal
‘foeinooe auyy 0} se papiAoid si @sjueienb 1o Ajueuem ou pue ‘,sise,
papiAoid ase syndino [spow 49 ASMOH “yyiey poob ul papiAocid si uoneuLojul
|le pue ‘paulejuiew R paulyal ASNoNURUOD S| [9poW SNVYL dYL

00S 00 00€ 00C 00T
(w) 2oue3sig

z 0007

0005 000% 000€ 000
BWINJOA Jiyjei] [PIOL INOH dedd WY

puaba

TTLTC :014euadS IWWI
0202 ‘z ged :paJedaid iold
MWIL S|eqiug 49sn

SNVHK

v/N

9sedaseq - [9pO TE€0Z

ealy Jiejg pue |jealjuop

SWIN|OA dlyjell |eI0L INOH Yedd WY
0202 ‘9T aung paubissy - GT°Z UOISISA

ISPOI |euoIbay SNVHL

TEL

<

5
53

>
e

<

318

2

oy

Fs




Appendix G

Synchro Intersection Worksheets — 2024 Future Background Conditions
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Appendix H

Synchro Intersection Worksheets — 2029 Future Background Conditions
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Multi-Modal Level of Service - Segments Form

Consultant |CGH Transportation Inc Project 2021-003
Scenario Existing/Future Date 2022-07-27
Comments

Montreal Blair Montreal Blair
Existing Existing Future Future

SEGMENTS

Sidewalk Width 1.8 m 1.5m 22m 22m
Boulevard Width <0.5m 05-2m >2m 05-2m
Avg Daily Curb Lane Traffic Volume > 3000 <3000 <3000 <3000
Operating Speed > 60 km/h > 50 to 60 km/h > 60 km/h > 50 to 60 km/h
On-Street Parking no no no no

Effective Sidewalk Width
Pedestrian Volume

Curbside Bike

Mixed Traffic
Lane

. - Physicall Curbside Bike
Type of Cycling Facility Sei;arate}c,i Lane

<1 each
direction

>50 to 70 km/h

<1 each
direction

>50 to 70 km/h

21.5t0<1.8m

Rare

Number of Travel Lanes 4-5 |lanes total

=60 km/h

Operating Speed

Bike Lane (+ Parking Lane) Width 21.5t0<1.8 m

Bike Lane Blockages

Median Refuge Width (no median = < 1.8 m)
No. of Lanes at Unsignalized Crossing < 3lanes
Sidestreet Operating Speed <40 km/h

Rare

< 1.8 mrefuge

<1.8 mrefuge | < 1.8 mrefuge

< 3 lanes
<40 km/h

< 3 lanes
<40 km/h

Facility Type Mixed Traffic Mixed Traffic Bus lane Mixed Traffic

Friction or Ratio Transit:Posted Speed Cf=<60

Truck Lane Width
Travel Lanes per Direction

Vt/Vp = 0.8 VtiVp = 0.8 VtiVp = 0.8




Multi-Modal Level of Service - Intersections Form

Consultant CGH Transportation Inc. Project 2021-003 1649 Montreal
Scenario Existing/Future Date 2021-08-30
Comments
Unlocked Rows for Replicating

INTERSECTIONS Montreal Rd & Blair Rd (Existing) Montreal Rd & Elwood St (Existing) Montreal Rd & Blair Rd (Future) Montreal Rd & Elwood St (Future)

Crossing Side NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST
Lanes 6 8 10+ 8 0-2 3 8 7 6 8 9 8 0-2 3 5 5

Median No Median-24m NoMedian-24m NoMedian-24m No Median-24 m | NoMedian-24m NoMedian-24m NoMedian-24m No Median-2.4m | NoMedian-24m NoMedian-24m No Median-24m No Median-24 m | NoMedian-24m No Median-24m NoMedian-24m No Median-2.4m

Conflicting Left Turns Permissive Permissive Permissive Permissive Permissive Permissive Permissive Permissive Permissive Permissive Permissive Permissive Permissive Permissive Permissive Permissive

Conflicting Right Tums Permissive or yield ~Permissive or yield Permissive or yield Permissive or yield | Permissive or yield Permissive or yield Permissive or yield Permissive or yield | Permissive or yield Permissive or yield Permissive or yield Permissive or yield | Permissive or yield Permissive or yield Permissive or yield Permissive or yield

control control control control control control control control control control control control control control control control
Right Turns on Red (RToR) ? RTOR allowed RTOR allowed RTOR allowed RTOR allowed RTOR allowed RTOR allowed RTOR allowed RTOR allowed RTOR allowed RTOR allowed RTOR allowed RTOR allowed RTOR allowed RTOR allowed RTOR allowed RTOR allowed
Ped Signal Leading Interval? No No No No No No No No No No No No No No No No
Right Turn Channel No Channel Con\{ tl. without No Channel Con\{ tl. without No Channel No Channel No Channel No Channel No Channel No Channel No Channel No Channel No Channel No Channel No Channel No Channel
Receiving Lane Receiving Lane
Corner Radius 10-15m 15-25m 10-15m 15-25m 0-3m 5-10m 5-10m 0-3m 10-15m 15-25m 10-15m 10-15m 0-3m 10-15m 10-15m 0-3m
Crosswalk Type Std transverse Std transverse Std transverse Std transverse Std transverse Std transverse Std transverse Std transverse Zebra stripe hi-vis ~ Zebra stripe hi-vis ~ Zebra stripe hi-vis ~ Zebra stripe hi-vis | Zebra stripe hi-vis ~ Zebra stripe hi-vis  Zebra stripe hi-vis ~ Zebra stripe hi-vis
s markings markings markings markings markings markings markings markings markings markings markings markings markings markings markings markings

PETSI Score 20 -10 -45 -10 88 71 -11 7 23 -11 -26 -9 91 73 40 43

Cycle Length
Effective Walk Time
Average Pedestrian Delay

Approach From NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST NORTH SOUTH EAST WEST

. . ) N ) N ) N ) N ) N ) ) Curb Bike Lane, Curb Bike Lane, Curb Bike Lane, Curb Bike Lane, ) ) Curb Bike Lane, Curb Bike Lane,
Bicycle Lane Arrangement on Approach Pocket Bike Lane Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Mixed Traffic Cycletrack or MUP  Cycletrack or MUP  Cydletrack or MUP  Cydletrack or MUP Mixed Traffic Mixed Traffic Cycletrack or MUP  Cycletrack or MUP
. ) . < 50 m Introduced ) ) ) ) ) )
Right Turn Lane Configuration right turn lane <50m <50m <50m Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Right Turning Speed >25 to 30 km/h <25 km/h <25 km/h <25 km/h Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable

1 lane crossed One lane crossed One lane crossed One lane crossed No lane crossed No lane crossed One lane crossed One lane crossed No lane crossed No lane crossed

Left Turn Approach 2-stage, LT box 2-stage, LT box 2-stage, LT box 2-stage, LT box 2-stage, LT box 2-stage, LT box

Operating Speed > 50 to < 60 km/h > 50 to < 60 km/h =60 km/h =60 km/h <40 km/h > 40 to < 50 km/h =60 km/h =60 km/h > 50 to < 60 km/h > 50 to < 60 km/h =60 km/h =60 km/h <40 km/h > 40 to < 50 km/h =60 km/h =60 km/h

Average Signal Delay

< 30 sec < 30 sec <20 sec <20 sec

<10 sec <10 sec

10-15m >15m >156m >156m
22 1 22 1

< 30 sec <20 sec < 30 sec < 30 sec <10 sec <20 sec

Effective Corner Radius

Number of Receiving Lanes on Departure
from Intersection




Appendix J

Synchro Intersection Worksheets — 2024 Future Total Conditions

(5ceH



Lanes, Volumes, Timings Future Total 2024AM Peak Hour Lanes, Volumes, Timings Future Total 2024AM Peak Hour

1: Blair & Montreal 1649 Montreal Road 1: Blair & Montreal 1649 Montreal Road
-+ Control Type: Actuated-Coordinated
) - \ ( ‘\ ‘\ T /’ \’ J' Maximum v/c Ratio: 0.76
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL  SBT Intersection Signal Delay: 17.6 Intersection LOS: B
Lane Configurations % 4 i % [T f % [} f % B Intersection Capacity Utilization 93.3% ICU Level of Service F
Traffic Volume (vph) 38 522 165 183 1254 20 142 86 55 18 178 Analysis Period (min) 15
Future Volume (vph) 38 522 165 183 1254 20 142 86 55 18 178 # 95th percentile volume exceeds capacity, queue may be longer.
Lane Group Flow (vph) 38 522 165 183 1254 20 142 86 55 18 297 Queue shown is maximum after two cycles.
Tum Type Perm NA  Perm  Perm NA  Perm  Perm NA Perm  Perm NA m  Volume for 95th percentile queue is metered by upstream signal.
Protected Phases 2 6 4 8
Permitted Phases 2 2 6 6 4 4 8 Splits and Phases: _ 1: Blair & Montreal
Detector Phase 2 2 2 6 6 6 4 4 4 8 8
Switch Phase
Minimum Initial (s) 100 100 100 100 100 100 100 100 100 100 100
Minimum Split (s) 334 334 334 334 334 334 46.1 46.1 46.1 46.1 46.1
Total Split (s) 439 439 439 439 439 439 461 461 461 461 461
Total Split (%) 48.8% 48.8% 48.8% 48.8% 48.8% 488% 51.2% 51.2% 512% 51.2% 51.2%
Maximum Green (s) 375 375 375 375 375 375 390 390 390 390 390
Yellow Time (s) 37 37 37 37 37 37 33 33 33 33 33
All-Red Time (s) 27 27 27 27 27 27 38 38 38 38 38
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.4 6.4 6.4 6.4 6.4 6.4 71 71 71 71 71
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 200 200 200 200 200 200 320 320 320 320 320
Pedestrian Calls (#/hr) 0 0 0 4 4 4 5 5 5 0 0
Act Effct Green (s) 533 533 533 533 533 533 232 232 232 232 232
Actuated g/C Ratio 059 059 059 059 059 059 026 026 026 026 0.26
vlc Ratio 023 027 017 039 065 002 076 020 013 007 068
Control Delay 18.1 11.2 29 14.4 145 34 54.3 241 6.0 20.9 35.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.1 11.2 29 144 14.5 34 54.3 241 6.0 20.9 35.2
LOS B B A B B A D (o} A (o} D
Approach Delay 9.7 14.3 35.7 344
Approach LOS A B D C
Queue Length 50th (m) 2.7 20.0 0.0 84 30.3 0.0 234 12.0 0.0 24 451
Queue Length 95th (m) 136 44.8 11.0 275 #1434 m0.8 34.0 17.3 6.4 5.6 52.7
Internal Link Dist (m) 757.9 347.8 602.6 42.3
Turn Bay Length (m) 60.0 300 650 150 250 300 250
Base Capacity (vph) 163 1906 944 472 1924 871 312 727 664 456 716
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.27 0.17 0.39 0.65 0.02 0.46 0.12 0.08 0.04 0.41
Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 14 (16%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 90

03-30-2023 CGH Transportation 03-30-2023 CGH Transportation
JK Page 1 JK Page 2



Lanes, Volumes, Timings Future Total 2024AM Peak Hour Lanes, Volumes, Timings Future Total 2024AM Peak Hour

2: Elwood & Montreal 1649 Montreal Road 2: Elwood & Montreal 1649 Montreal Road
-+ Control Type: Actuated-Coordinated
4 - \a ‘\ T J' Maximum v/c Ratio: 0.56
loeGop _ EBL EBT WeL wer Ne. NeT seT intersecton Sgna Deey: 82 intersecion LOS: A
Lane Configurations L] [ L] [T & & Intersection Capacity Utilization 65.6% ICU Level of Service C
Traffic Volume (vph) 2 559 16 1458 16 0 0 Analysis Period (min) 15
Future Volume (vph) 2 559 16 1458 16 0 0 # 95th percentile volume exceeds capacity, queue may be longer.
Lane Group Flow (vph) 2 568 16 1460 0 36 1 Queue shown is maximum after two cycles.
Tum Type Perm NA  Perm NA  Perm NA NA m  Volume for 95th percentile queue is metered by upstream signal.
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 Splits and Phases:  2: Elwood & Montreal
Detector Phase 2 2 6 6 4 4 8
Switch Phase —ra2 Tm
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 226 226 396 396 407 407 407
Total Split (s) 493 493 493 493 407 407 407
Total Split (%) 54.8% 54.8% 548% 54.8% 452% 452% 452%
Maximum Green (s) 437 437 437 437 340 340 340
Yellow Time (s) 37 37 37 37 30 3.0 3.0
All-Red Time (s) 1.9 1.9 1.9 1.9 37 37 37
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 56 56 56 6.7 6.7
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None
Walk Time (s) 7.0 7.0 7.0 70 100 100 100
Flash Dont Walk (s) 100 100 100 100 240 240 240
Pedestrian Calls (#/hr) 3 3 5 5 6 6 3
Act Effct Green (s) 718 718 718 718 148 148
Actuated g/C Ratio 080 080 080 080 016  0.16
vlc Ratio 001 022 003 056 015  0.00
Control Delay 8.0 44 7.8 9.6 11.4 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.0 44 78 9.6 114 0.0
LOS A A A A B A
Approach Delay 44 9.6 114
Approach LOS A A B
Queue Length 50th (m) 0.1 12.0 06 481 0.6 0.0
Queue Length 95th (m) m04 233 4.7 #168.7 6.2 0.0
Internal Link Dist (m) 347.8 504.7 77.8 0.1
Turn Bay Length (m) 35.0 15.0
Base Capacity (vph) 207 2534 609 2595 528 582
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.22 0.03 0.56 0.07 0.00

Intersection S4PPQROQP,Y
Cycle Length: 90

Actuated Cycle Length: 90

Offset: 7 (8%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 85

03-30-2023 CGH Transportation 03-30-2023 CGH Transportation
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HCM 2010 TWSC Future Total 2024AM Peak Hour
3: Blair 1649 Montreal Road

Int Delay, siveh 0.9

|

4
Future Vol, veh/h 35 0 126 18 0 279

Lane Configurations L

Sign Control Stop Stop Free Free Free Free

Storage Length

Grade, %

o
o
o

N
N
[N}
[N}
[N
[N}

Heavy Vehicles, %

Conflicting Flow All 414 135 0 0 144 0

Stage 2 279 - - - - -

Critical Hdwy Stg 1 5.42 - - - - -

N}
N
>

Follow-up Hdwy 3518 3.318

Stage 1 891

Platoon blocked, %

Mov Cap-2 Maneuver 595

Stage 2 768
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Lanes, Volumes, Timings Future Total 2024PM Peak Hour
1: Blair & Montreal 1649 Montreal Road

Ay ¢ N b MY

Lane Configurations LK) Fd L) f % B " % B
Future Volume (vph) 107 1129 157 65 602 16 299 130 247 42

©
<

Turn Type Perm NA  Perm Perm NA  Perm Perm NA  Perm Perm NA

Permitted Phases 2 2 6 6 4 4 8

DetectorPhese 2 2 2 6 6 6 4 4 4 8 8
Switch Phase

Minimum Initial s) 100 100 100 100 100 100 100 100 100 100 100
Minimum Split (s 334 334 334 334 334 334 461 461 461 461 461

Total Split (%) 47.8% 478% 47.8% 478% 47.8% 478% 522% 522% 522% 522% 52.2%

Yellow Time (s) 37 37 37 37 37 37 33 33 33 33 33

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

0.0

o
o

Lost Time Adjust (s)

Lead/Lag
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Pedestrian Calls (#/hr) 1 1 1 5 5 5 3 3 3 6 6
Total Delay 186 210 79 351 17.8 60 434 202 175 187 144

Approach Delay 19.3 19.1 29.7 15.3

w
©

Queue Length 50th (m) 103 745 51 248 00 458 231 178 49 137

Internal Link Dist (m) 757.9 347.8 602.6 423

Base Capacity (vph) 353 1659 789 152 1675 767 489 690 638 407 749
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Offset: 1 (1%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
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Lanes, Volumes, Timings Future Total 2024PM Peak Hour
1: Blair & Montreal 1649 Montreal Road

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 21.4 Intersection LOS: C
Intersection Capacity Utilization 95.3% ICU Level of Service F
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:  1: Blair & Montreal

P53 (R Tm

03-30-2023 CGH Transportation
JK Page 2

Lanes, Volumes, Timings Future Total 2024PM Peak Hour
2: Elwood & Montreal 1649 Montreal Road

R Y !
LaneGrowp  EBL EBT WBL WBT NBL NBT SBL BT

Lane Configurations LS L & &
Traffic Volume (vph) 4 1364 28 668 13 1 1 0
Future Volume (vph) 4 1364 28 668 13 1 1 0
Lane Group Flow (vph) 4 1392 28 671 0 40 0 4
Turn Type Perm NA  Perm NA  Perm NA  Perm NA
Protected Phases 2 6 4 8
Permitted Phases 2 6 4 8
Detector Phase 2 2 6 6 4 4 8 8
Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 226 226 396 396 407 407 407 407
Total Split (s) 493 493 493 493 407 407 407 407
Total Split (%) 54.8% 54.8% 548% 54.8% 452% 452% 452% 45.2%
Maximum Green (s) 437 437 437 437 340 340 340 340
Yellow Time (s) 37 37 37 37 30 3.0 3.0 3.0
All-Red Time (s) 19 1.9 1.9 1.9 37 37 37 37
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.6 56 56 56 6.7 6.7
Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 70 100 100 100 100
Flash Dont Walk (s) 100 100 100 100 240 240 240 240
Pedestrian Calls (#/hr) 3 3 5 5 6 6 3 3
Act Effct Green (s) 718 718 718 718 14.8 14.8
Actuated g/C Ratio 080 080 080 080 0.16 0.16
vlc Ratio 001 055 012 026 0.16 0.02
Control Delay 8.0 6.6 9.9 6.0 16.8 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.0 6.6 99 6.0 16.8 0.0
LOS A A A A B A
Approach Delay 6.6 6.2 16.8

Approach LOS A A B

Queue Length 50th (m) 0.1 294 11 153 2.7 0.0
Queue Length 95th (m) m0.6  #66.3 87 511 8.0 0.0
Internal Link Dist (m) 347.8 504.7 77.8 0.1
Turn Bay Length (m) 35.0 15.0

Base Capacity (vph) 547 2529 228 2592 533 564
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.01 0.55 0.12 0.26 0.08 0.01

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 8 (9%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 85

03-30-2023 CGH Transportation
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Lanes, Volumes, Timings Future Total 2024PM Peak Hour
2: Elwood & Montreal 1649 Montreal Road

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.55
Intersection Signal Delay: 6.6 Intersection LOS: A
Intersection Capacity Utilization 66.8% ICU Level of Service C
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  2: Elwood & Montreal

P53 (R Tm

03-30-2023 CGH Transportation
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HCM 2010 TWSC Future Total 2024PM Peak Hour
3: Blair 1649 Montreal Road

Int Delay, siveh 0.7

Movement  WBL WBR NST NeR sBL sT
Lane Configurations L T F)
Traffic Vol, veh/h 30 0 213 39 0 175
Future Vol, veh/h 30 0 213 39 0 175
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 30 0 213 39 0 175

Conflicting Flow All 408 233 0 0 252 0

Stage 1 233 - - - - -
Stage 2 175 - - - - -
Critical Hdwy 642 6.22 - - 412 -

Critical Hdwy Stg 1 542 - - - - R
Critical Hdwy Stg 2 542 - -
Follow-up Hdwy 3518 3.318 - - 2218 -

Pot Cap-1 Maneuver ~ 599 806 - - 1313 -
Stage 1 806 - - - - -
Stage 2 855 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 599 806 - - 1313 -

Mov Cap-2 Maneuver 599 - - - - -
Stage 1 806 - - - - -
Stage 2 855 - - - - -

HCM Control Delay, s 11.3 0 0
HCM LOS B

Capacity (veh/h) - - 599 1313 -
HCM Lane V/C Ratio - - 0.05 - -
HCM Control Delay (s) - - 13 0 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 02 0 -
03-30-2023 CGH Transportation
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Appendix K

Synchro Intersection Worksheets — 2029 Future Total Conditions
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Lanes, Volumes, Timings Future Total 2029AM Peak Hour
1: Blair & Montreal 1649 Montreal Road

Aoy ¢ NN M

Lane Configurations LK) Fd L) f % B % B
Future Volume (vph) 38 522 165 195 1334 20 142 86 18

N
N
o

Turn Type Prot NA  Perm Prot NA  Perm Perm NA  Perm NA

o
o
EA
g
o
]
o0
H
8
8
3

Permitted Phases 2 6 4 8

DetectorPhese 13 2 2 9 6 6 4 4 8 8
Switch Phase

Minimum Initial s) 50 100 100 50 100 100 100 100 100 100 10 10
Minimum Split (s 109 347 347 109 347 347 423 423 423 423 5.0 5.0

Total Split (%) 100% 37.3% 37.3% 10.0% 37.3% 37.3% 43.6% 43.6% 43.6% 43.6% 5% 5%

Yellow Time (s) 37 37 37 37 37 37 33 33 33 33 2.0

|
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Lost Time Adjust (s) 0.0

Lead/Lag Lead Lead Lag

o

3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.
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Pedestrian Calls (#/hr) 2 2 13 13 23 23 2 2 2

Actuated g/C Ratio 007 034 034 016 047 047 027 027 028 028

Control Dela 579 308 301 635 378 246 681 324 257

w
S
o

635 378 246 681 324 257

S
3

Total Delay 579 308

Approach Dela 3241 40.8 50.3 438

N
~

Queue Length 50th (m) 79 454 258 412 1456 25 269 229 63.2

Internal Link Dist (m) 757.9 347.8 602.6 423

Base Capacity (vph) 109 1092 491 269 1528 661 234 571 349 593

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

o

o
®

Reduced v/c Ratio 035 048 072 087 003 061 025 005 057

Cycle Length: 110

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green

03-30-2023 CGH Transportation
JK Page 1

Lanes, Volumes, Timings
1: Blair & Montreal 1649 Montreal Road

Lane Configurations
Future Volume (vph)

Turn Type

Switch Phase

Minimum Initial 5) 1040
Minimum Split (s, 5.0 5.0

Total Split (%) 5% 5%

Yellow Time (s) 2.0 2.0

Lost Time Adjust (s)

Lead/Lag Lag

Vehicle Extension (s) 3.0 3.0

Walk Time (s) 30 30

Pedestrian Calls (#/hr) 13 2
Actuated g/C Ratio
Control Dela

Total Delay

Approach Dela

Queue Length 50th (m)

Internal Link Dist (m)
Base Capacity (vph)

Spillback Cap Reductn

Reduced v/c Ratio

03-30-2023 CGH Transportation
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Future Total 2029AM Peak Hour
1649 Montreal Road

Lanes, Volumes, Timings
1: Blair & Montreal

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 39.9

Intersection Capacity Utilization 97.1%

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Intersection LOS: D
ICU Level of Service F

1: Blair & Montreal

Splits and Phases:

03-30-2023 CGH Transportation
JK Page 3

Lanes, Volumes, Timings
2: Elwood & Montreal

Future Total 2029AM Peak Hour

1649 Montreal Road

Ao TN !
Lane Group EBL EBT WBL WBT NBL NBT  SBT a3 a1
Lane Configurations LS L & &
Traffic Volume (vph) 2 559 17 1552 16 0 0
Future Volume (vph) 2 559 17 1552 16 0 0
Lane Group Flow (vph) 2 568 17 1554 0 36 1
Turn Type Perm NA  Perm NA  Perm NA NA
Protected Phases 2 6 4 8 3 7
Permitted Phases 2 6 4
Detector Phase 2 2 6 6 4 4 8
Switch Phase
Minimum Initial (s) 100 100 100 100 100 100 100 1.0 1.0
Minimum Split (s) 249 249 249 249 327 327 327 5.0 5.0
Total Split (s) 493 493 493 493 367 357 357 5.0 5.0
Total Split (%) 54.8% 54.8% 548% 548% 39.7% 39.7% 39.7% 6% 6%
Maximum Green (s) 434 434 434 434 300 300 300 3.0 3.0
Yellow Time (s) 37 37 37 37 3.0 3.0 3.0 2.0 2.0
All-Red Time (s) 22 22 22 22 27 27 27 0.0 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 59 59 59 59 57 57
Lead/Lag Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 2.0 2.0 2.0 3.0 3.0
Flash Dont Walk (s) 120 120 120 120 250 250 250 0.0 0.0
Pedestrian Calls (#/hr) 5 5 5 5 7 7 4 5 4
Act Effct Green (s) 726 726 726 726 134 134
Actuated g/C Ratio 081 081 081 081 015 015
vlc Ratio 001 022 003 059 0.18  0.00
Control Delay 8.0 53 6.9 9.4 329 270
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.0 53 6.9 94 329 270
LOS A A A A C C
Approach Delay 53 9.3 329 270
Approach LOS A A C (9
Queue Length 50th (m) 0.1 12.0 06 517 58 0.2
Queue Length 95th (m) 13 399 46 #171.7 114 12
Internal Link Dist (m) 347.8 504.7 77.8 0.1
Turn Bay Length (m) 35.0 15.0
Base Capacity (vph) 183 2562 615 2624 448 495
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 001 022 003 059 0.08  0.00

Intersection Summary

Cycle Length: 90
Actuated Cycle Length: 90

Offset: 7 (8%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 90

03-30-2023
JK
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Lanes, Volumes, Timings Future Total 2029AM Peak Hour
2: Elwood & Montreal 1649 Montreal Road

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.59
Intersection Signal Delay: 8.7 Intersection LOS: A
Intersection Capacity Utilization 67.1% ICU Level of Service C
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:  2: Elwood & Montreal

03-30-2023 CGH Transportation
JK Page 5

HCM 2010 TWSC Future Total 2029AM Peak Hour
3: Blair & Site Access 1649 Montreal Road

Int Delay, siveh 0.8

Movement  WBL WBR NST NeR sBL sT
Lane Configurations L T F)
Traffic Vol, veh/h 35 0 126 18 0 321
Future Vol, veh/h 35 0 126 18 0 321
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 35 0 126 18 0 321

Conflicting Flow All 456 135 0 0 144 0

Stage 1 135 - - - - -
Stage 2 321 - - - - -
Critical Hdwy 642 6.22 - - 412 -

Critical Hdwy Stg 1 542 - - - - R
Critical Hdwy Stg 2 542 - -
Follow-up Hdwy 3518 3.318 - - 2218 -

Pot Cap-1 Maneuver ~ 562 914 - - 1438 -
Stage 1 891 - - - - -
Stage 2 735 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 562 914 - - 1438 -

Mov Cap-2 Maneuver 562 - - - - -
Stage 1 891 - - - - -
Stage 2 735 - - - - -

HCM Control Delay, s 11.8 0 0
HCM LOS B

Capacity (veh/h) - - 562 1438 -
HCM Lane V/C Ratio - - 0.062 - -
HCM Control Delay (s) - - 118 0 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 02 0 -
03-30-2023 CGH Transportation
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Lanes, Volumes, Timings

1: Blair & Montreal

Future Total 2029PM Peak Hour
1649 Montreal Road

Lanes, Volumes, Timings
1: Blair & Montreal

Future Total 2029PM Peak Hour
1649 Montreal Road

Aoy ¢ NN M
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL  SBT a3 a1
Lane Configurations L) [ L) [ L] T L] T
Traffic Volume (vph) 107 1201 167 65 602 16 377 158 42 97
Future Volume (vph) 107 1201 167 65 602 16 377 158 42 97
Lane Group Flow (vph) 107 1201 167 65 602 16 377 470 42 163
Turn Type Prot NA  Perm Prot NA  Perm Perm NA  Perm NA
Protected Phases 5 2 1 6 4 8 3 7
Permitted Phases 2 6 4 8
Detector Phase 5 2 2 1 6 6 4 4 8 8
Switch Phase
Minimum Initial (s) 50 100 100 50 100 100 100 100 100 100 1.0 1.0
Minimum Split (s) 10.9 34.7 34.7 10.9 34.7 34.7 423 423 423 423 5.0 5.0
Total Split (s) 152 375 375 152 375 375 473 473 473 473 5.0 5.0
Total Split (%) 13.8% 34.1% 34.1% 13.8% 341% 34.1% 43.0% 43.0% 43.0% 43.0% 5% 5%
Maximum Green (s) 93 298 298 93 298 298 390 390 390 390 3.0 3.0
Yellow Time (s) 37 37 37 37 37 37 33 33 33 33 2.0 2.0
All-Red Time (s) 22 4.0 40 22 40 40 5.0 5.0 5.0 5.0 0.0 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 59 77 7.7 59 77 77 83 83 83 83
Lead/Lag Lead Lead Lag Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None C-Min C-Min None C-Min C-Min None None None None None None
Walk Time (s) 20 20 20 20 20 20 20 20 3.0 3.0
Flash Dont Walk (s) 250 250 250 250 320 320 320 320 0.0 0.0
Pedestrian Calls (#/hr) 2 2 13 13 18 18 7 7 18 7
Act Effct Green (s) 91 386 386 84 344 344 405 405 415 415
Actuated g/C Ratio 008 035 035 008 031 031 037 037 038 038
vlc Ratio 079 106 033 052 059 004 093 084 025 027
Control Delay 86.5 82.0 315 63.3 35.8 293 64.7 471 28.6 251
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 86.5 82.0 315 63.3 35.8 29.3 64.7 471 28.6 251
LOS F F (o} E D (o} E D (o} (o}
Approach Delay 76.6 38.2 54.9 25.8
Approach LOS E D D C
Queue Length 50th (m) 229 ~162.9 27.6 13.6 56.8 24 72.5 86.2 59 22.9
Queue Length 95th (m) #51.3 #221.0 49.7 215 80.3 8.0 #138.1 #151.2 16.2 415
Internal Link Dist (m) 757.9 347.8 602.6 42.3
Turn Bay Length (m) 60.0 100.0  65.0 150  90.0 30.0
Base Capacity (vph) 138 1129 506 140 1017 443 411 566 168 620
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.78 1.06 0.33 0.46 0.59 0.04 0.92 0.83 0.25 0.26
Intersection Summary
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 100.5 (91%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 140
03-30-2023 CGH Transportation
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Lane Group 29

@13

Lane Configurations

Traffic Volume (vph)

Future Volume (vph)

Lane Group Flow (vph)

Turn Type

Protected Phases &)
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 1.0
Minimum Split (s) 5.0
Total Split (s) 5.0
Total Split (%) 5%
Maximum Green (s) 3.0
Yellow Time (s) 20
All-Red Time (s) 0.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag
Lead-Lag Optimize? Yes
Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 3.0
Flash Dont Walk (s) 0.0
Pedestrian Calls (#/hr) 2
Act Effct Green (s)

Actuated g/C Ratio

vlc Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (m)

Queue Length 95th (m)

Internal Link Dist (m)

Turn Bay Length (m)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary

1.0
5.0
5.0
5%

20
0.0

Lag
Yes
30
None
3.0
0.0
13

03-30-2023
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Future Total 2029PM Peak Hour
1649 Montreal Road

Lanes, Volumes, Timings
1: Blair & Montreal

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.06

Intersection Signal Delay: 59.5

Intersection Capacity Utilization 102.9%

Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Intersection LOS: E
ICU Level of Service G

Splits and Phases:  1: Blair & Montreal

¥ o1 BT Po2 (R -s Tm

[ I5sT | [ ] [] [ ]
-
EP N 'Y
[ 1 [] [ ] [ ] [ ]

Lanes, Volumes, Timings
2: Elwood & Montreal

Future Total 2029PM Peak Hour
1649 Montreal Road

03-30-2023 CGH Transportation
JK Page 3

A st N
Lane Group EBL EBT WBL WBT NBL NBT  SBL  SBT a3 a1
Lane Configurations LS L & &

Traffic Volume (vph) 4 1450 28 668 13 1 1 0

Future Volume (vph) 4 1450 28 668 13 1 1 0

Lane Group Flow (vph) 4 1478 28 671 0 42 0 4

Turn Type Perm NA  Perm NA  Perm NA  Perm NA

Protected Phases 2 6 4 8 3 7
Permitted Phases 2 6 4 8

Detector Phase 2 2 6 6 4 4 8 8

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 1.0 1.0
Minimum Split (s) 249 249 249 249 327 327 32.7 32.7 5.0 5.0
Total Split (s) 492 492 492 492 358 358 358 358 5.0 5.0
Total Split (%) 547% 547% 54.7% 547% 39.8% 39.8% 39.8% 39.8% 6% 6%
Maximum Green (s) 433 433 433 433 301 301 301 301 3.0 3.0
Yellow Time (s) 37 37 37 37 30 3.0 3.0 3.0 2.0 2.0
All-Red Time (s) 22 22 22 22 27 27 27 27 0.0 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 59 5.9 59 59 57 57

Lead/Lag Lag Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Min CMin C-Min C-Min None None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 20 20 20 20 30 30
Flash Dont Walk (s) 12.0 12.0 12.0 12.0 25.0 25.0 25.0 25.0 0.0 0.0
Pedestrian Calls (#/hr) 8 8 9 9 14 14 3 3 14 3
Act Effct Green (s) 692 692 692 692 16.8 16.8

Actuated g/C Ratio 077 077 077 077 0.19 0.19

vlc Ratio 001 061 015 027 0.16 0.01

Control Delay 9.2 11.8 12.2 7.2 284 24.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 9.2 11.8 12.2 72 284 24.0

LOS A B B A (o} (o}

Approach Delay 11.8 74 284 24.0

Approach LOS B A C C

Queue Length 50th (m) 0.1 48.0 11 14.7 6.8 0.6

Queue Length 95th (m) 19 #166.8 8.7 41.7 12.7 2.8

Internal Link Dist (m) 347.8 504.7 77.8 0.1

Turn Bay Length (m) 35.0 15.0

Base Capacity (vph) 522 2439 182 2498 468 490

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.01 0.61 0.15 0.27 0.09 0.01

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 8 (9%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 90

03-30-2023 CGH Transportation
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Lanes, Volumes, Timings Future Total 2029PM Peak Hour
2: Elwood & Montreal 1649 Montreal Road

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.61
Intersection Signal Delay: 10.8 Intersection LOS: B
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:  2: Elwood & Montreal

03-30-2023 CGH Transportation
JK Page 5

HCM 2010 TWSC Future Total 2029PM Peak Hour
3: Blair & Site Access 1649 Montreal Road

Int Delay, siveh 0.7

Movement  WBL WBR NBT NBR SBL ST
Lane Configurations L T F)
Traffic Vol, veh/h 30 0 241 39 0 175
Future Vol, veh/h 30 0 241 39 0 175
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 30 0 241 39 0 175

Conflicting Flow All 436 261 0 0 280 0

Stage 1 261 - - - - -
Stage 2 175 - - - - -
Critical Hdwy 642 6.22 - - 412 -

Critical Hdwy Stg 1 542 - - - - R
Critical Hdwy Stg 2 542 - -
Follow-up Hdwy 3518 3.318 - - 2218 -

Pot Cap-1 Maneuver ~ 578 778 - - 1283 -
Stage 1 783 - - - - -
Stage 2 855 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 578 778 - - 1283 -

Mov Cap-2 Maneuver 578 - - - - -
Stage 1 783 - - - - -
Stage 2 855 - - - - -

HCM Control Delay, s 11.6 0 0
HCM LOS B

Capacity (veh/h) - - 578 1283 -
HCM Lane V/C Ratio - - 0.052 - -
HCM Control Delay (s) - - 116 0 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 02 0 -
03-30-2023 CGH Transportation
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Appendix L

TDM Checklist
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