Traffic Impact tudy
220 Bradford Street

Condominium Development
Chayell Hospitality Group Inc.

P/N 3266 | February 7, 2020
SB Skelton Brumwell,
A\ & Associates Inc.

ENGINEERING PLANNING ENVIRONMENTAL CONSULTANTS

93 Bell Farm Road, Suite 107, Barrie, Ontario L4M 5G1
City of Barrie Telephone (705) 726-1141 Toll Free: (877) 726-1141
220 Bradford Street mail@skeltonbrumwell.ca www.skeltonbrumwell.ca



Table of Contents

Page

1.0 [} de Yo [§ Lot 4 To] o HR TR UORTRTRT 1
2.0 (600] 0] 1) ¢ AP 1
Figure 1 — Location of SUDJECT LaNdS .....cc..eeiiiiiiiie ettt e e e e trr e e e e e e e e 2

3.0 2013 Traffic IMPACt STUAY ......oeiii et e e e etae e e e e ata e e e sbteeesebaeeseeesntaaaeanns 3
4.0 City of Barrie Transportation Master PIan...........cceeiiiiiiii ittt e e et e e ae e 3
5.0 Travel DEMANG.....cccooiiiiiiiiiiiee e 3
5.1 Horizon Year and Time Period of ANalysis ........ccveeiiiiiieiiiiiie et 3

5.2 HiStOriCal Traffic VOIUMES ...oovveieieeieeeeeeteee ettt e e e et ettt ee e s e e e sesabarasaesesans 4

Table 1 — City of Barrie Traffic COUNES......c.ueviiiciiee e 4

5.3 Future Background Traffic VOIUMES......ccocciiii ittt e 5

Table 2: Future Background Traffic on Bradford Street........coccovveeeeeiiiccciieeeeee e, 5

5.4 YL = L = Ui (R TP 6

5.4.1 Site TraffiC VOIUMES ...t e e e e e 6

Table 3 — Site Generated Traffic VOIUMES .......eiiiiiiiiiiiei et 6

5.4.2 Directional DiStribULION........ccovuiiii et e e e e e b e e e e e 7

6.0 EVAlUAtioN Of IMPACES ..eeiiiiiiee ettt e e tte e e et e e s ette e e s e bae e e eeateeeseeesaseeeeennres 7
6.1 1Y/ L= d a oo [o] Lo} -V PR 7

6.2 INEErSECLION ANAIYSIS cuieiiiiiieee e e e e e e s e e e e e e srabrteeeeeesessnebraeaeeeeeennsnnnnes 7

Table 4 — Level of Service Calculation RESUILS.......coooeviiiiiiiiiiiiieeeeeeeeeeeeeeen 8

7.0 DIrIVEWAY DESIZN c.eiiiiiiiiiiiiiiiiiiitieieieeeeeeeeee et e et ree ettt e ettt esee ettt e et eeteeseeeeeaeeeeeeeeeeeeeaeeseeessrsssssssesesnsennns 8
8.0 U] oY [Tol W =1 K1 TR 8
9.0 (0o 1 1ol [V 13 o Y L TN 9

10.0  Disclaimer of Responsibilities to Third Parti@s ...........cocuieeieciiee it eetee e e evaee e ee e 9



Appendix A

Traffic Count Information

Appendix B

ITE Trip Generation Data

Appendix C

Figures — Traffic Volumes

Appendix D

Level of Service Definition

Appendix E

HCS 7 Intersection Analysis



Traffic Impact Study
220 Bradford Street Condominium Development
Chayell Hospitality Group Inc.
City of Barrie

P/N 19-3266 February 7, 2020

1.0 Introduction

Chayell Hospitality Group Inc. (Chayell) is proposing to develop an existing vacant lot located at
220 Bradford Street in the City of Barrie into a fourteen (14) storey, one hundred and twenty—
one (121) unit residential condominium building, complete with four levels of indoor parking
plus 97 sg.m. of ground floor commercial space. The subject property is located on the west side
of Bradford Street, northwest of the intersection of Bradford Street and Essa Road/Tiffin Street.

The property is irregular in shape and comprises an area of approximately 3,442 m? (0.34 ha),
and the proposed building has a footprint area of approximately 1,908 m?, which provides about
55% lot coverage. The total gross floor area will be 17,291 sq.m.

The subject property is legally described as Part of Lot 26, Concession 5, Geographic Township
of Vespra, County of Simcoe, now in the City of Barrie. It is further described as Part of Park Lot
15, and Lots 16, 17, and 18, all on the west side of Bradford Street, Plan 15, and as Part 4 of
Registered Plan 51R—7586, all in the City of Barrie. The location is shown on Figure #1 — Location
of Subject Lands.

Skelton, Brumwell & Associates Inc. (SBA) has been retained to provide consulting engineering
services in support of the redevelopment of the subject property. The Traffic Impact Study has
been prepared in support of the Site Plan Application for the proposed development.

2.0 Context

The subject site is currently vacant, however, there was formerly a used car dealership, auto
body shop and a residential dwelling located on the subject lands which were demolished in July
2012. Site access is directly from Bradford Street, which has a four-lane cross section at this
location with a width of about 14 metres. Sidewalks are present on both sides of the roadway.
Bradford Street is defined as an Arterial Road in the City of Barrie’s Official Plan and in their
Transportation Study. The closest traffic signals are at the intersection of Bradford Street, Tiffin
Street and Essa Road, which is located about 200 metres south of the property. There are also
traffic signals at the intersection of Bradford and Victoria Streets, which is about 600 metres to

the north.
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The former used car dealership and auto body shop included two entrances from Bradford
Street, as evidenced by the curb cuts that presently exist. The new condominium development
also proposes two entrances at similar locations to what previously existed. The northerly
entrance will be used primarily for larger vehicles such as garbage trucks, moving vans and
delivery trucks, while passenger vehicles will enter and exit using the southerly entrance.

For vehicles approaching from the north on Bradford Street, the sight distance to the driveway

location was measured at about 174 metres. From the south the sight distance is even greater.
The available sight distance exceeds the minimum stopping sight distance for a 60 km/hr design
speed as prescribed by the Ministry of Transportation Design Guidelines.

3.0 2013 Traffic Impact Study

A Traffic Impact Study was prepared for this property in February of 2013 in support of an
application for a Zoning By-Law amendment to allow for a 100 unit residential apartment
building. The report concluded that vehicles would be able to turn into and out of the site
without any unreasonable delays and no mitigating measures would be required. The study was
approved by the City of Barrie Engineering Department and the site was subsequently re-zoned
to Transition Centre Commercial with Special Provisions and a Holding Zone (C2-2)(SP-492)(H-
124).

This new study has been prepared to update the analysis based on the current development
proposal and to incorporate more up-to-date traffic data.

4.0 City of Barrie Transportation Master Plan

The City of Barrie’s latest Transportation Master Plan was issued in June of 2019. The study
provides a framework a transportation network that can accommodate the City’s anticipated
growth out to 2014.

For Bradford Street between Simcoe Street and Tiffin Street, the report recommends that the
roadway be four lanes with a two-way left turn lane. Ultimately, the rightmost lanes in each
direction are to be High Occupancy Vehicle (HOV) lanes. To provide for active transportation, a
cycle track is recommended, which would consist of a separate space for bicycles behind the
roadway curb. The ultimate right-of-way width is recommended to be 34 metres.

5.0 Travel Demand

5.1 Horizon Year and Time Period of Analysis

It was assumed for the purpose of this study that the development could be fully occupied some
time in 2021. A study horizon of 10 years to 2031 was therefore considered in this analysis.
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5.2 Historical Traffic Volumes

Historical Average Annual Daily Traffic (AADT) volumes for Bradford Street between Brock and
Tiffin Streets were obtained from the City of Barrie’s GIS mapping system and are shown in Table
1.

Table 1 - City of Barrie Traffic Counts

Year AADT
2000 10,828
2001 10,637
2005 9,429
2006 9,701
2010 10,494
2011 9,099
2012 11,524
2013 11,569
2015 9,701
2017 10,865

The data shows that although the population of Barrie has increased substantially between 2010
and 2017, the traffic volume on Bradford Street has not. Although volumes were a bit higher in
2012 and 2013, the 2017 volume was almost the same as in 2000. The City’s 1999 Transportation
Study predicted volumes of 18,000 vehicles per day (vpd) in 2008 and 20,000 vpd in 2021,
however it is now evident that the predicted volume increase never materialized.

Hourly traffic volumes were provided for the 2010 data, based on a count from September 14th.
It shows a morning peak hour volume (two way) of 677 vehicles (59% northbound, 41%
southbound) occurring between 8 and 9 a.m. An afternoon peak hour of 999 vehicles (43%
northbound, 57% southbound) occurred between 4 and 5 p.m. The afternoon peak hour volume
represents about 9.5% of the total traffic volume for that day while the morning peak hour
volume is about 6.5%.

Intersection counts were also obtained for the intersection of Bradford Street / Essa Road and
Tiffin Street for September 29, 2010 and December 29, 2012. For the 2010 count, the morning
peak hour for the north leg (Bradford Street) was 673 vehicles (59% northbound, 41%
southbound) and occurred from 8 to 9 a.m. The afternoon peak hour occurred between 4:15 and
5:15 p.m. and was 1,067 vehicles (41% northbound, 59% southbound). For 2012, the morning
peak hour volume, recorded from 7:45 to 8:45 a.m. was 799 vehicles (58% northbound, 42%
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southbound). The afternoon peak hour volume was 1,083 vehicles (49% northbound, 51%
southbound), occurring between 4:30 and 5:30 p.m.

Additional count data was provided by the City of Barrie for the Bradford Street / Tiffin Street
intersection on April 2, 2019. The morning peak hour was observed from 7:45 to 8:45 with 811
vehicles counted at the north leg (64% northbound, 36% southbound). The afternoon peak
occurred from 4:30 to 5:30 with 1,156 vehicles at the north leg (47% northbound, 53%
southbound). The annual increase in the peak hour traffic between 2012 and 2019 works out to
just 0.2% in the morning and 0.9% in the afternoon.

The traffic count data referenced above can be found in Appendix A.

5.3 Future Background Traffic Volumes

As noted in Section 5.2, while the traffic volume is fluctuated somewhat, there has been
basically no increase in the traffic volume on Bradford Street between 2000 and 2017. Given
the expected growth in the City over the next 20 years, and developments expected to occur in
the downtown area, an allowance should still be made to account for future growth. Figure 1-1
from the City of Barrie Transportation Master Plan shows that the population is expected to
grow from 145,800 in 2016 to 210,000 in 2031, which is a rate of about 2.5% per year. As much
of the new growth will be within the new Secondary Plans in the south part of Barrie, the impact
likely won’t be as great in the central part of the City. The traffic volume on Bradford Street has
never exhibited the growth that was predicted back in 1999, but for the purpose of this analysis
an annual increase of 2.5% per year has been assumed which is probably higher than what will
actually occur.

The 2.5% annual increase was then applied to the most recent intersection count data from 2019.
Table 1 summarizes the estimated future peak hour background traffic volumes based on this

assumption.
Table 2: Future Background Traffic on Bradford Street
Peak Hour Direction 2019 2021 2031
A.M. All 811 852 1,091
Northbound 521 547 701
Southbound 290 305 390
P.M. All 1,156 1,214 1,555
Northbound 607 638 816
Southbound 549 576 739
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5.4 Site Traffic
5.4.1 Site Traffic Volumes

Traffic volumes for the proposed apartment were estimated using data from the Institute of
Transportation Engineers (ITE) Trip Generation Manual, 10*" Edition.

For the residential portion of the subject site the applicable land use from the Trip Generation
Manual is Multifamily Housing (Mid-Rise), which is appropriate for apartment buildings having
between three and ten floors. Although this building is proposed to have 14 floors, the first four
floors are for the parking garage, so it has only ten floors of residential use. Traffic data is
provided for a number of independent variables, the most appropriate being Vehicle Trips per
Dwelling Unit. For the Peak Hour of the Generator, the average rates are 0.32 trips per unit in
the a.m. peak hour, and 0.41 trips per unit in the p.m. peak hour.

At this time, it is not known what the commercial use may consist of. One possibility is a
Convenience Market, that would serve residents in the apartment building and in the local area.
Trip generation data is available based on 1,000 sq.ft. of gross floor area. The average rates are
68.83 trips per 1,000 sq.ft. in the a.m. peak hour and 53.51 trips per 1,000 sq.ft. in the p.m. peak
hour.

Table 3 shows the expected traffic volumes based on these rates. The ITE trip generation data
can be found in Appendix B.

Table 3 — Site Generated Traffic Volumes

Land Use Units or A.M. Peak Hour P.M. Peak Hour
1,000
G.EA. Trips in out Trips in Out
Apartment 121 39 11 (27%) | 28 (73%) 50 30 (60%) | 20 (40%)
(Mid-Rise)
Convenience 1.04 72 36 (50%) | 36 (50%) 56 29 (51%) | 27 (49%)
Store
Total 167 111 47 64 106 59 47
Traffic Impact Study 6 Skelton, Brumwell & Associates Inc.
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5.4.2

6.0
6.1

6.2

Directional Distribution

The directional distribution of the site-generated traffic was assumed to be similar to the
distribution of the background traffic on Bradford Street. Therefore, in the A.M. peak hour, 60%
of the traffic exiting the site is expected to turn left to go north while 40% would turn right to go
south. For traffic entering the property, 60% would come from the south and turn left while 40%
would come from the north and turn right. In the P.M. peak hour, the assumed distribution is
55% southbound and 45% northbound.

Based on these assumptions, the assumed turning movements and background traffic volumes
are shown on the figures included in Appendix C. Separate drawings are provided for the A.M.
and P.M. peak hour conditions for 2021 and 2031.

Evaluation of Impacts

Methodology

The operation of the intersection formed by the new driveway entrance and Bradford Street was
evaluated using the methods described in the Highway Capacity Manual® in order to determine
the expected Level of Service for both the existing and future traffic conditions. The Level of
Service definitions are included in Appendix D. The traffic software program “HCS7” by McTrans
was used to carry out the calculations.

The objective of the analysis is to identify "problem" intersections and traffic movements. For
urban areas, "problem" intersections and movements are typically defined as those where a Level
of Service “E” is incurred, meaning that motorists attempting to turn at intersections would
experience very long delays.

Generally, traffic impacts should be mitigated when site generated traffic creates or worsens a
"problem" situation.

Intersection Analysis

The calculations sheets from the HCS7 analysis can be found in Appendix E. Table 4 shows the
results of the HCS7 calculations for the driveway.

At unsignalized intersections, the Level of Service analysis is specific to traffic that has to come to
a stop at an intersection. At the proposed driveway location, it applies only to traffic turning left
and right from the driveway, and to northbound traffic turning left from Bradford Street.

! Highway Capacity Manual 2010 - Transportation Research Board, National Research Council, Washington, D.C., 2010.
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7.0

8.0

Table 4 — Level of Service Calculation Results

2021 2031
Time Location Turn
Delay 1 gs. | PelY || o5,
(s) (s)
AM. Peak | DTVeWaY | ¢ /Right | 14.9 B 18.4 C
(exiting)
AM. peak | Bradfordst. Left 8.0 A 8.3 A
(northbound)
PM. Peak | DTVeWAY | ot /Right | 19.1 C 27.8 D
(exiting)
P.M. peak | Bradfordst. Left 9.0 A 9.6 A
(northbound)

From Table 4, it can be seen that the intersection is expected to operate at a good level of service
for all traffic movements in both the A.M. and P.M. peak hours. The highest delays are expected
for traffic turning out onto Bradford Street during the P.M. Peak hour, however the calculated
delays are not unreasonable. The delays will increase a small amount due to the increase in traffic
that was assumed for the 2031 study horizon, but are still not expected to be unreasonable. The
analysis did not account for the future two-way left turn lane that is proposed in the
Transportation Master Plan. Once that additional lane is constructed, the delays will decrease.

Driveway Design

The driveway from Bradford Street is to be designed in accordance with the City of Barrie Urban
Design Manual. The driveway shall have a minimum grade of 2% and a maximum of 7%. Since
Bradford Street is classified as an Arterial Road, the driveway shall have a width of 9 metres.
The driveway shall have a minimum of 50 mm of asphalt over 200 mm of Granular ‘A’. Ideally, a
Geotechnical Consultant should be engaged to review the existing soils conditions and provide
recommendations for the asphalt and granular depth.

Public Transit

The proposed apartment condominium development at 220 Bradford Street is very well served
by several modes of public transit. In the northbound direction there are five Barrie Transit Bus
Routes running on Bradford Street include 1A (Georgian Mall), 4A (East Bayfield), 7A (Grove), 8A
(RVH) and 8B (Crosstown / Essa). The southbound routes are 1B (Welham), 4B (South GO), 7B
(Bear Creek) and 8B (Crosstown Essa). On the west side of the road, the closest bus stop is about
50 metres south of the property limit. On the east side, there is a stop just south of Brock Street,
which is about 150 metres away.

Traffic Impact Study 8 Skelton, Brumwell & Associates Inc.
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Residents at this location would also have the benefit of being close to the Allandale Waterfront
GO Train and Bus Station, which is located east of Essa Road and south of Tiffin Street. The station
is roughly 400 metres from the site, which is a short walking distance.

9.0 Conclusions

Based on our research and analysis, we conclude the following.

(i) The proposed Condominium Development at 220 Bradford Street, consisting of 121
residential units and 97 sq.m. of commercial use, is expected to generate a total of about 111
vehicle trips in the A.M. peak hour, and 106 trips in the P.M. Peak hour.

(ii} Vehicles turning into and out of the proposed Condominium Development driveway are
expected to be able to do so without experiencing any unreasonable delays, both in the
existing and future background traffic conditions.

(iii} The proposed Condominium Development will be well served by several Barrie Transit bus
routes. The site’s close proximity to the Allandale Waterfront GO Train and Bus station is also
of great benefit.

10.0 Disclaimer of Responsibilities to Third Parties

This report was prepared by Skelton, Brumwell & Associates Inc. for the account of Chayell

Hospitality Group Inc.

The material in it reflects Skelton, Brumwell & Associates Inc.’s best judgement in light of the

information available to it at the time of preparation. Any use which a third party makes of this

report, or any reliance on or decisions to be made based on it, are the responsibility of such
third parties.

Skelton, Brumwell & Associates Inc. accepts no responsibility for damages, if any, suffered by a

third party as a result of decisions made or actions based on this report.

All of which is respectfully submitted, Q(;:O‘?ESS:-’S;{/;"* ‘
SKELTON, BRUMWELL & ASSOCIATES INC. (S 77 NN
per: v IS
O ¢y RRUAEAELEF m
f// = E’\,lﬁ“ BR.«'T‘nw. ft

Scott W. Brumwell, P.Eng.

/

s ]
Vi \ Qe
(e

President
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Appendix A

Traffic Count Information
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Ontario Traffic Inc.

Morning Peak Diagram Specified Period One Hour Peak

From: 7:00:00 From: 8:00:00
To: 9:00:00 To: 9:00:00

Municipality: Barrie Weather conditions:

Site #: 1013900016

Intersection: Tiffin St & Essa Rd Person(s) who counted:

TFR File#: 1

Count date:  29-Sep-10

** Signalized Intersection ** Major Road: Tiffin St runs W/E
North Leg Total: 673 ] Heavys 0 0 0 0 / Heavys 0 East Leg Total: 774
North Entering: 276 Trucks 0 " 0 ™" Tf Trucks 20 East Entering: 372
North Peds: 4 Cars 33 186 37 | 265 | Cars 377 East Peds: 2
Peds Cross: b Totals 33 206 37 Totals 397 Peds Cross: X
<£:1 @ [1_‘> Bradford St

Heavys Trucks Cars Totals Cars  Trucks Heavys Totals
0 13 251 264 ﬁL_l 51 0 0 51

. <:l 187 10 0 197
= N E 19 5 0 124

Tiffin St 357 15 0
W E

Heavys Trucks Cars Totals Tiffin St
0 5 29 34 I:{r S = — 5
o 15 193 208 > ’
0 1 53 54 @ Cars Trucks Heavys Totals
0 21 275 Essa Rd <~|__| ﬁ L_I'> 385 17 0 402
Peds Cross: X ] Cars 367 Cars 31 297 156 | 483 ‘ Peds Cross: B
West Peds: 2 Trucks 17 J—! Trucks 3 15 2 | 20 South Peds: 1
West Entering: 296 Heavys 0 N Heavys 0 0 0 0 South Entering: 503
West Leg Total: 560 Totals 384 Totals 34 312 157 South Leg Total: 887

Comments




Afternoon Peak Diagram

Municipality: Barrie

Site #: 1013900016
Intersection: Tiffin St & Essa Rd
TFR File #: 1

Count date: 29-Sep-10

Ontario Traffic Inc.

One Hour Peak
From: 16:15:00
To: 17:15:00

Specified Period
From: 15:00:00
To: 18:00:00

Weather conditions:

Person(s) who counted:

** Signalized Intersection **

Major Road: Tiffin St runs W/E

North Leg Total: 1067 | Heavys 0 0 0

North Entering: 633 Trucks 2 11 0
North Peds: 6 Cars 50 456 114
Peds Cross: g Totals 52 467 114

B

Heavys Trucks Cars Totals <;£]
0 10 226 236

East Leg Total: 980
East Entering: 284
East Peds: 1
Peds Cross: X

[
Heavys 0
ﬂ Trucks 10
Cars 424

Totals 434

Bradford St

Cars  Trucks Heavys Totals
@I 19 0 0 19

‘_ - <‘:ZI 127 6 0 133

<—-----— E 130 2 0 132
Tiffin St 276 8 o
w E

Heavys Trucks Cars Totals Tiffin St
0 2 3 |41 Iﬁ Erurree
o 5 38 3 [ _ o
0 3 101 104 @ Cars Trucks Heavys Totals
0o 10 52 Eesa R @ ﬁ E:> 688 8 0 696
Peds Cross: X Cars 687 Cars 49 366 192 607 ‘ Peds Cross: B
West Peds: 15 Trucks 16 Trucks 2 8 3 13 South Peds: 7
West Entering: 532 Heavys 0O N Heavys 0O 0 0 0 South Entering: 620
West Leg Total: 768 Totals 703 Totals 51 374 195 ‘ South Leg Total: 1323

Comments




Barrie
1201300042
Essa Rd & Tiffin
3

19-Dec-12

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Morning Peak Diagram

Ontario Traffic Inc.

| Specified Period

From: 7:00:00
To: 9:00:00

One Hour Peak
From: 7:45:00
To: 8:45:00

Weather conditions:

St

Person(s) who counted:

** Signalized Intersection **

Major Road: EssaRd runs N/S

North Leg Total: 799 Heavys 0 0 0 Heavys 0 ‘ EastLeg Total: 715
North Entering: 335 Trucks 1 13 2 16 H Trucks 20 East Entering: 347
North Peds: 4 Cars 35 242 42 319 Cars 444 East Peds: 4
Peds Cross: 54 | Towls 3% 255 44 Totals 464 Peds Cross: X
Cﬂ @ [1> Bradford St
Heavys Trucks Cars Totals Cars  Trucks Heavys Totals
0 10 258 268 1}! 60 0 0 60
P @ 159 7 0 166
- N @J 16 5 0 121
Tiffin St 335 12 0
W E
Heavys Trucks Cars Totals Tiffin St
0 4 43 47 Iﬁ S Ee—— d
o 15 164 179 [T ’
0 5 51 |56 @ Cars Trucks Heavys Totals
0 24 258 Essa Rd <ﬂ ﬁ E> 337 3t 0 368
Peds Cross: X | Cars 409 Cars 64 341 131 536 Peds Cross: >
West Peds: 0 Trucks 23 P Trucks 2 16 14 32 South Peds: 0
West Entering: 282 Heavys 0 Heavys 0O 0 0 . 0 South Entering: 568
West Leg Total: 550 ‘ Totals 432 Totals 66 357 145 South Leg Total: 1000

Comments




Ontario Traffic Inc.

Afternoon Peak Diagram ' Specified Period

‘ One Hour Peak

From: 15:00:00 From: 16:30:00
To: 18:00:00 | To: 17:30:00
Municipality: Barrie . Weather conditions:
Site #: 1201300042
Intersection: Essa Rd & Tiffin St Person(s) who counted:
TFR File #: 3
Count date: 19-Dec-12
** Signalized Intersection ** Major Road: Essa Rd runs N/S
North Leg Total: 1083 Heavys O 0 0 ‘ 0 Heavys 0 East Leg Total: 994
North Entering: 558 Trucks 1 9 2 12 ? Trucks 14 East Entering: 404
North Peds: 2 Cars 45 430 71 546 — Cars 511 East Peds: 7
Peds Cross: B Totals 46 439 73 Totals 525 Peds Cross: X
i Bradford St
Heavys Trucks Cars Totals <\— @ ‘_—L> T}I Cars  Trucks Heavys Totals
0 12 281 293 63 1 0 | 64
y {2 o184 8 0 m
— N @ 167 1 0 168
Tiffin St 394 10 0
w E
Heavys Trucks Cars Totals Tiffin St
0 3 55 58 [ﬁ S - !
| h ‘-
o 2 35 |37 [
0 0 o7 97 @ Cars  Trucks Heavys Totals
0 5 507 Essa Rd <-|__] ﬁ E> 584 & 0 590
Peds Cross: X Cars 694 Cars 72 393 158 623 | Peds Cross: >
West Peds: 6 Trucks 10 ﬂ Trucks 3 10 2 15 South Peds: 0
West Entering: 512 Heavys 0 Heavys 0 0 0 0 South Entering: 638
West Leg Total: 805 Totals 704 Totals 75 403 160 South Leg Total: 1342

Comments
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7

TRANS-PLAN

Turning Movement Count Diagram
Intersection: Essa Road & Tiffin Street
Municipality: Barrie, Ontario

North Total 811
North Entering 290
North Receiving 521
North Peds 1

AM Peak Hour: 7:45 to 8:45

Tiffin Street

West Total 592
West Entering 300
West Receiving 292
West Peds 2

North Total 1156
North Entering 607
North Receiving 549

North Peds 4
B 0 1
E 0 3
= 6

West Total 749
West Entering 438
West Receiving 311
West Peds 4

Essa Road

East Total 742
Cyclists| 0 0 0 East Entering 433
Truckl 0 15 0 East Receiving 309
Cars| 21 222 32 EastPeds 6
4 v L
50 _4 4 116 6
185 —» -« 212 7
51 v § 8 6
“ 4t
50 335 81 South Total 865
2 10 4 South Entering 482
0 0 0 | South Receiving 383
South Peds 2
PM Peak Hour: 16:30 to 17:30
Essa Road
East Total 971
Cyclists) 0 0 0 East Entering 369
Truck|] 1 10 0 East Receiving 602
Cars| 43 424 129 EastPeds 7
4d v L
7 _4 461 8
319 —» < 187 2
2y g 103 8
<4
78 437 151 South Total 1294
o 4 0 South Entering 671
0 1 0 | South Receiving 623

South Peds

Intersection ID:
Date: Tuesday April 2, 2019

North Total 786
North Entering 354
North Receiving 432
North Peds 10

AN

MD Peak Hour: 13:00 to 14:00

Tiffin Street
o

West Total 576
West Entering 321
West Receiving 265

West Peds 4

North Total 6735
North Entering 3140
North Receiving 3595
North Peds 43

Essa Road
Cyclistsy 0 0 0
Truck| 4 12 0
Cars| 29 268 #1
4d v L
3N _4
216 —»
0
« 4
58 322 130
1 8 4
0 1 0

8 o0 5
E 0 39
= 0 38

West Total 4924
West Entering 2618
West Receiving 2305
West Peds 38

East Total
East Entering
East Receiving
East Peds

v/

763
357
396
12

4 680 7
< 150 12

o121 7

South Total
South Entering
South Receiving
South Peds

Total 8-Hour Count

Essa Road

Cyclists| 0 1 0

Truckl 11 102 1

Cars| 265 2288 472

4d v L
288 _4
1779 —»
470§

“ ™

496 2584 976

8 61 15

0 2 0

East Total
East Entering
East Receiving
East Peds

999
526
474

6363
3081
3282

+ 603 52
< 1469 55
§ 836 65

South Total
South Entering
South Receiving
South Peds

7942

4142

3800
36



Appendix B

ITE Trip Generation Data
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https://itetripgen.org/PrintGraph.htm?code=221&iviabel=UNITS...

Multifamily Housing (Mid-Rise)
(221)

Vehicle Trip Ends vs:
On a:

Setting/Location:

Number of Studies:
Avg. Num. of Dwelling Units:
Directional Distribution:

Dwelling Units
Weekday,
AM Peak Hour of Generator

General Urban/Suburban
48

225
27% entering, 73% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate

Range of Rates

Standard Deviation

0.32 0.06 - 0.77 0.17

Data Plot and Equation

400
X

300 o
(2] - -
k- .
im] X P
=l -7
= 7
n -
- -

200 1 il

X e ) P
X L g 2
X K -0 X
- - ’ - =
100 X XX X x
XX Z %
41, % B
; -&QF . x
0 121
0 200 400 600 800 1,000 1,200
X = Number of Dwelling Units
X Study Site FittedCurve @ - - - -~ Average Rate
Fitted Curve Equation: Ln{T) = 0.83 Ln(X) - 0.27 R?=0.69

Trip Gen Manual, 10th Edition ® Institute of Transportation Engineers

2020-02-06, 3:49 p.m.
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https://itetripgen.org/PrintGraph.htm?code=221&ivlabel=UNITS...

Multifamily Housing (Mid-Rise)

(221)

Vehicle Trip Ends vs:
On a:

Setting/Location:

Number of Studies:
Avg. Num. of Dwelling Units:
Directional Distribution:

Dwelling Units
Weekday,
PM Peak Hour of Generator

General Urban/Suburban
47

211
60% entering, 40% exiting

Vehicle Trip Generation per Dwelling Unit

Standard Deviation

Average Rate

Range of Rates

0.41 0.09-1.26 0.22
Data Plot and Equation
400 o7
7 X
X I

300 L7
(] I
2 . e
[ Pid =
9‘ rd
|': i // ’//
i . :
= X X i =

200 L7 <

x X Ky X 7 X
X &/”.-"“"I X
100 X Koo 27" X
/&/J
X X X x
| 51 ,xg,f X
50
% ri‘i
0 400 600 800 1,000 1,200
X = Number of Dwelling Units
X Study Site Fitted Curve @ - - - - - Average Rate
Fitted Curve Equation: Ln(T) = 0.83 Ln(X) - 0.05 R?= 0.66

Trip Gen Manual, 10th Edition e Institute of Transportation Engineers

2020-02-06, 3:49 p.m.
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https://itetripgen.org/PrintGraph.htm?code=851&ivlabel=QFQAF...

Convenience Market

(851)
Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,
AM Peak Hour of Generator
Setting/Location: General Urban/Suburban

Number of Studies:
Avg. 1000 Sq. Ft. GFA:

Directional Distribution:

12
2
50% entering, 50% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate

Range of Rates

Standard Deviation

68.83 28.63 - 139.50 31.41

Data Plot and Equation

400
X X
300
[}
B X
L
e -
'I_— - -
1] -
- .7
X %
200 It
X
100
72 X" X
1z | x X
1
1
:
1
A
% 7 2 3 4
X =1000 Sq. Ft. GFA
X StudySite = === Average Rate
Fitted Curve Equation: Not Given R2= wkk

Trip Gen Manual, 10th Edition e Institute of Transportation Engineers

2020-02-06, 3:42 p.m.
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https://itetripgen.org/PrintGraph.htm?code=851&ivlabel=QFQAF...

Convenience Market

(851)
Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

Setting/Location:
Number of Studies:

Avg. 1000 Sq. Ft. GFA:
Directional Distribution:

PM Peak Hour of Generator

General Urban/Suburban

10
2
51% entering, 49% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate

Range of Rates

Standard Deviation

53.51 19.92 - 143.64 29.55
Data Plot and Equation
200
X X
X X e

150 X LT
® -
B -7
L X -7
e »
= -7
1 -
- g

100 e

P - - - x
- - x
56_ T
50 X
0 u |
0 0.5 1.0 15 2.0 2.5 3.0
X =1000 Sq. Ft. GFA
X Study Site - - = - Average Rate
Fitted Curve Equation: Not Given R2=

Trip Gen Manual, 10th Edition e Institute of Transportation Engineers

2020-02-06, 3:43 p.m.



Appendix C

Figures — Traffic Volumes
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SITE

585
19305 4

- 47

manner, or for any purpose, except with the written permission of the copyright holder.

This document is protected by copyright laws and may not be reproduced in any

Copyright © 2020 Skelton Brumwell & Associates Inc. All rights reserved.

=) 64 4 38
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l, 28 (547
331

575

220 BRADFORD STREET
CONDOMINIUM
DEVELOPMENT

FIGURE 2A: 2021
A.M. PEAK HOUR

N.T.S.

P/N 3266 FEB. 2020

=7 A Skelton Brumwell
I ¥ A & Associates Inc.

“NGINFFRING Pl ANNING FNVIRONMFNTAL GONSIITANTE
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SITE

659
32(576 1‘
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manner, or for any purpose, except with the written permission of the copyright holder.

Copyright © 2020 Skelton Brumwell & Associates Inc. All rights reserved.
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Level of Service Definition



LEVEL OF SERVICE AT UNSIGNALIZED INTERSECTIONS

The assessment of unsignalized intersections is based on the methods described in the "Highway
Capacity Manual 2000", published in 2000 by the Transportation Research Board.

The term "Level of Service" is often used to assist in clarifying the arithmetic analysis associated with
traffic engineering. "Level of Service" implies a qualitative measure of traffic flow at an intersection, and
is dependent upon vehicle delay and vehicle queue lengths at the approaches. The Level of Service can
be determined based on the ratio between traffic volumes and approach capacity or "V/C" ratio. The
following table describes the characteristics of each level:

Level of Description Control
Service Delay
(sec)
A Little or no traffic delay occurs. Approaches appear open, turning <10

movements are easily made, and drivers have freedom of

operation.

B Short traffic delays occur. Many drivers begin to feel somewhat 10to 15

restricted in terms of freedom of operation.

C Average traffic delays occur. Operations are generally stable, but 15 to 25
drivers emerging from the minor street may experience difficulty in
completing their movement. This may occasionally impact on the

stability of flow on the major street.

D Longer traffic delays occur. Motorists emerging from the minor 25to 35
street experience longer delays in making turns. Drivers on the
major street will experience congestion and delay as drivers
emerging from the minor street interfere with the major through

movements.

E Very long traffic delays occur. Operations approach the capacity of | 35to 50

the intersection.

F Saturation occurs, with vehicle demand exceeding the available >50

capacity. Extremely long traffic delays occur.




Appendix E

HCS 7 Intersection Analysis



HCS7 Two-Way Stop-Control Report

General Information

Site Information

Analyst S. Brumwell Intersection Driveway & Bradford St.
Agency/Co. City of Barrie Jurisdiction City of Barrie
Date Performed 2/6/2020 East/West Street 220 Bradford St. Driveway
Analysis Year 2021 North/South Street Bradford Street
Time Analyzed AM. Peak Hour Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description 220 Bradford Street

Lanes

DR ES

Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R u L T R U L T R
Priority 10 11 12 7 8 9 i 1 2 3 4U 4 5 6
Number of Lanes 0 1 0 0 0 0 0 0 2 0 0 0 2 0
Configuration LR LT T T TR
Volume (veh/h) 38 26 28 547 305 19
Percent Heavy Vehicles (%) 0 0 0
Proportion Time Blocked 0.000 0.000 0.000
Percent Grade (%) 2
Right Turn Channelized
Median Type | Storage Undivided

Critical and Follow-up Headways
Base Critical Headway (sec) 7.5 6.9 4.1
Critical Headway (sec) 7.20 7.10 4.10
Base Follow-Up Headway (sec) 35 33 2.2
Follow-Up Headway (sec) 3.50 3.30 2.20

Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 70 30
Capacity, ¢ (veh/h) 432 1218
v/c Ratio 0.16 0.02
95% Queue Length, Qo5 (veh) 0.6 0.1
Control Delay (s/veh) 14.9 8.0
Level of Service (LOS) B A
Approach Delay (s/veh) 14.9 0.5
Approach LOS B

Copyright © 2020 University of Florida. All Rights Reserved. HCSTM TWSC Version 7.8.5 Generated: 2/7/2020 9:09:28 AM

2622 AM 2021.xtw




HCS7 Two-Way Stop-Control Report

General Information Site Information
Analyst S. Brumwell Intersection Driveway & Bradford St.
Agency/Co. City of Barrie Jurisdiction City of Barrie
Date Performed 2/6/2020 East/West Street 220 Bradford St. Driveway
Analysis Year 2031 North/South Street Bradford Street
Time Analyzed A.M. Peak Hour Peak Hour Factor 0.92
Intersection Qrientation North-South Analysis Time Period (hrs) 0.25
Project Description 220 Bradford Street
Lanes

1P W M o ol 0 o

Major Street: North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound
Movement u L T R V] L T R u L T R U L T R
Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6
Number of Lanes 0 1 0 0 0 0 0 0 2 0 0 0 2 0
Configuration LR LT T T | MM
Volume (veh/h) 38 26 28 701 390 19
Percent Heavy Vehicles (%) 0 0 0

Proportion Time Blocked 0.000 0.000 0.000

Percent Grade (%) 2

Right Turn Channelized

Median Type | Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec) 7.5 6.9 4.1

Critical Headway (sec) 7.20 7.10 410
Base Follow-Up Headway (sec) 35 33 22
Follow-Up Headway (sec) 3.50 3.30 2.20

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 70 30
Capacity, ¢ (veh/h) 339 1126
v/c Ratio 0.21 0.03
95% Queue Length, Qss (veh) 0.8 0.1
Control Delay (s/veh) 184 8.3
Level of Service (LOS) C A
Approach Delay (s/veh) 184 0.5
Approach LOS C
Copyright © 2020 University of Florida. All Rights Reserved. HCST TWSC Version 7.8.5 Generated: 2/7/2020 9:10:32 AM
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HCS7 Two-Way Stop-Control Report

General Information

Site Information

Analyst

S. Brumwell

Intersection

Driveway & Bradford St.

Agency/Co.

City of Barrie

Jurisdiction

City of Barrie

Date Performed

2/7/2020

East/West Street

220 Bradford St. Driveway

Analysis Year

2021

North/South Street

Bradford Street

Time Analyzed

P.M. Peak Hour

Peak Hour Factor

0.92

Intersection Orientation

North-South

Analysis Time Period (hrs)

0.25

Project Description

220 Bradford Street

Lanes

MY

jor Street: North-South.

Vehicle Volumes and Adjustments

Approach

Eastbound

Westbound

Northbound

Southbound

Movement

U L T

U L T R U L

T R U L T R

Priority

10 11

12

7 8 9 1u 1

2 3 4uU 4 5 6

Number of Lanes

0 1

0 0 0 0 0

2 0 0 0 2 0

Configuration

LR

LT

T T TR

Volume (veh/h)

21

26

27

638 576 32

Percent Heavy Vehicles (%)

0

Proportion Time Blocked

0.000

0.000

0.000

Percent Grade (%)

Right Turn Channelized

Median Type | Storage

Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

7.5

6.9

4.1

Critical Headway (sec)

7.20

7.10

4.10

Base Follow-Up Headway (sec)

35

33

22

Follow-Up Headway (sec)

3.50

3.30

2.20

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h)

51

29

Capacity, ¢ (veh/h)

306

937

v/c Ratio

0.17

0.03

95% Queue Length, Qos (veh)

0.6

0.1

Control Delay (s/veh)

19.1

9.0

Leve! of Service (LOS)

Approach Delay (s/veh)

191

0.6

Approach LOS

C
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HCS7 Two-Way Stop-Control Report

General Information

Site Information

Analyst

S. Brumwell

Intersection

Driveway & Bradford St.

Agency/Co.

City of Barrie

Jurisdiction

City of Barrie

Date Performed

2/7/2020

East/West Street

220 Bradford St. Driveway

Analysis Year

2031

North/South Street

Bradford Street

Time Analyzed

P.M. Peak Hour

Peak Hour Factor

0.92

Intersection Orientation

North-South

Analysis Time Period (hrs)

0.25

Project Description

220 Bradford Street

Lanes

ORI W ol i AT S

Major Street: North-South

Vehicle Volumes and Adjustments

Approach

Eastbound

Westbound

Northbound

Southbound

Movement

U L T R

U L T R u L

T R u L T R

Priority

10 11 12

7 8 9 U 1

2 3 4y 4 5 6

Number of Lanes

0 1 0

0 0 0 0 0

2 0 0 0 2 0

Configuration

LR

LT

T T TR

Volume (veh/h)

21 26

27

816 739 32

Percent Heavy Vehicles (%)

0

Proportion Time Blocked

Percent Grade (%)

Right Turn Channelized

Median Type | Storage

Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

7.5 6.9

4.1

Critical Headway (sec)

7.20 7.10

4.10

Base Follow-Up Headway (sec)

35 3.3

22

Follow-Up Headway (sec)

3.50 330

2.20

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h)

51

29

Capacity, c (veh/h)

208

805

v/c Ratio

0.25

0.04

95% Queue Length, Qqs (veh)

0.9

0.1

Control Delay (s/veh)

27.8

9.6

Level of Service (LOS)

Approach Delay (s/veh)

27.8

0.6

Approach LOS

D
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