ENGINEERING

May 7, 2019 JDE Project 19019

Sean Mason Homes
369 Essa Road
Barrie, ON L4N 9C8

RE: Traffic Letter
341 Veteran’s Drive, City of Barrie

On behalf of Sean Mason Homes [the Developer], JD Northcote Engineering Inc. [JD Engineering] is
pleased to submit the following Traffic Letter in support of the proposed residential development
located in the southeast corner of the Veteran’s Drive / Montserrand Street intersection in the City of Barrie
[City].

1.0 Project Background

The subject site is municipally known as 341 Veteran’s Drive. The subject site is bound by
Montserrand Street and existing residential lands to the north, Veteran’s Drive to the west and
existing residential lands to the south and east. Veteran’s Lane bisects the subject site.

Figure 1 illustrates the location of the subject site in relation to the surrounding area. The proposed
development is anticipated to include 32 townhouse units east of Veteran’s Lane and a 4-storey
building with 16 residential units west of Veteran’s Lane.

The subject site is anticipated to include a full-movement driveway [Site Access] onto Veteran's
Lane for the townhouse units. The subject site is also anticipated to include parking along the west
side of Veteran’s Lane for the 4-storey building.

The Site Plan for the proposed development is provided in the Appendix.

The Developer has retained JD Engineering to prepare this Traffic Letter in support of the proposed
development.

The scope of the Traffic Letter is limited to a high-level review of the traffic generated by the
proposed development at the following intersections:

e Veteran’s Drive / Montserrand Street; and
e Veteran’s Drive / Veteran’s Lane.
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Figure 1 - Site Location and Study Area

2.0 Street and Intersection Characteristics

Veteran’s Drive is a five-lane arterial road with an urban cross-section and a sidewalk on both sides
of the road within the study area. Veteran’s Drive transitions from a posted 50 km/h speed limit
north of Montserrand Street to a posted speed limit of 60km/h south of Veteran’s Lane. Veteran’s
Drive is under the jurisdiction of the City within the study area.

Veteran’s Lane is a two-lane local road with a rural cross-section and no sidewalks. Veteran’s Lane
has an assumed (unposted) speed limit of 50 km/h and is under the jurisdiction of the City.

Montserrand Street is a two-lane local road with an urban cross-section and a sidewalk on the
north side of the road. Montserrand Street has an assumed (unposted) speed limit of 50 km/h and
is under the jurisdiction of the City.
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It is noted that the existing configuration of Veteran’s Lane was created when Veteran’s Drive was
realigned in 2002.

The existing lane configuration within the study area is illustrated in Figure 2.

Figure 2 — Existing Lane Configuration within Study Area
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3.0 Local Transportation Infrastructure Improvements

Based on a review of the City’s Multi-Modal Active Transportation Master Plan [MMATMP], the
following infrastructure improvements are proposed in the area:
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4.0

* The existing painted bike lanes on Veterans Drive between Essa Road and Harvie Road are
to be upgraded to buffered bike lanes in the 2016 horizon year. It is noted that the City
does not currently have this improvement identified in their 10-year Capital Budget. No
additional motor vehicle lanes are currently planned.

e The extension of Bryne Drive from north of Harvie Road to north of Caplan Avenue is in the
2016 horizon year. It is noted that the City currently has this project scheduled for
construction in 2021 — 2022 in their Capital Budget.

* The Harvie Road / Big Bay Point Road crossing is in the 2016 horizon year. Construction of
the crossing is currently underway with completion scheduled for the fall of 2020.

* The Essa Road / Highway 400 interchange is proposed for reconstruction in 2021, according
to the Capital Budget.

In addition to the above-noted infrastructure improvements planned to be completed by the City, a
connection between Beacon Road and Harvie Road is expected to be completed as part of the
future development of the adjacent to the designated road allowance.

Other developments in the Study Area

Based on a review of the City’s Active Developments Applications Map, there are a number of
adjacent developments in the area that will impact the traffic generation within the study area,
specifically:

1) 40 Harvie Road;

2) 368 -378 Essa Road,;
3) 390 Essa Road;

4) 401 Essa Road;

5) 405 Essa Road; and
6) 430 Essa Road.

4.1 40 Harvie Road

The 40 Harvie Road Development is an industrial / commercial development located at the east
end of Harvie Road at Highway 400 consisting of 38.06 hectares of developable land.

The 40 Harvie Road Development is draft plan approved. It is not anticipated that this
development will be constructed by the full occupancy of the proposed development.

4.2 368-378 Essa Road

The 368-378 Essa Road development is a residential development located in the south quadrant
of the Essa Road / Beacon Road intersection consisting of a 6 storey apartment building with 57
units.

The site plan application of the 368-378 Essa Road development is under review.
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5.0

4.3 390 Essa Road

The 390 Essa Road development is a residential development located south of Essa Road,
midblock between Veteran’s Drive and Beacon Road consisting of a 6 storey apartment building
with 74 units.

The official plan amendment and zoning by-law application for the 390 Essa Road development
is under review.

4.4 401 Essa Road

The 401 Essa Road development (owned by the developer) is a residential development located
north of Essa Road, midblock between Veteran’s Drive and Beacon Road consisting of 45
townhouse units.

The site plan application for the 401 Essa Road development has been registered.

4.5 405 Essa Road

The 405 Essa Road development is a residential development located north of Essa Road,
midblock between Veteran’s Drive and Beacon Road consisting of 16 townhouse units.

The zoning by-law and draft plan of subdivision application for the 405 Essa Road development
is under review.

4.6 430 Essa Road

The 430 Essa Road development is a mixed-use development located in the southeast corner of
the Essa Road / Veteran’s Drive & Ferndale Drive South intersection consisting of a 4 storey
building with 1,153 sq.m. ground floor commercial and 65 residential units.

The site plan application for the 430 Essa Road development is under review.

Site Access Review

Veteran’s Lane currently provides access to a single detached residential unit on the east side of
the road. Based on our review, the existing intersection of Veteran’s Lane / Veteran’s Drive is
redundant as Montserrand Street provides municipal access to the local neighbourhood via
Veteran’s Drive. Based on the proximity between these two streets and the volume of traffic
conveyed, a single access onto Veteran’s Drive will provide the necessary capacity to service the
local neighbourhood. As part of our analysis, access to the neighbourhood via Montserrand
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6.0

7.0

Street and / or Veteran’s Lane was reviewed and it is recommended that the Veteran’s Lane
access onto Veteran’s Drive is decommissioned, due to the redundancy and also the traffic
safety issues related to the horizontal curve on Veteran’s Lane at Veteran’s Drive.

Proposed Development Traffic Generation

The traffic generation for the proposed development has been calculated based on the data
provided in the Institute of Transportation Engineers [ITE] Trip Generation Manual (10" Edition)
[ITE Trip Generation Manual]. The following ITE land use has been applied to estimate the traffic
from the proposed development:

* .ITE land use 220 (Multifamily housing (Low-Rise)) — General Urban / Suburban Setting

The estimated trip generation for the proposed development is illustrated below in Table 1. The
AM and PM peak traffic generation for the proposed development does not exactly align with
the anticipated AM and PM peak hour in the study area; consequently, we have applied the
peak hour of adjacent street traffic values provided in the ITE Trip Generation Manual.

Table 1 - Estimated Traffic Generation of Proposed Development

I - AM Peak Hour PM Peak Hour
and Hse 1ze IN | outr | TotaL | IN | out | ToTAL
Multifamily Housing (Low-Rise) .
ITE Land Use: 220 48 units 6 18 24 20 11 31

No transportation modal split has been applied to the above-noted traffic generation
calculation.

Proposed Development Traffic Assignment

For the purposes of this study, it has been assumed that all traffic generated by the proposed
development will be new traffic and would not be in the study area if the development was not
constructed.

The ITE data provides the anticipated percentage of new traffic entering and exiting during the
peak hour. The distribution of traffic has been calculated based on the 2016 Transportation
Tomorrow Survey [TTS] data for traffic zone 8523 retrieved using the TTS Internet Data Retrieval
System [IDRS] (output attached in the Appendix). TTS data provides historical origin and
destination work trip percentages for specific areas within the County and the Greater Toronto
and Hamilton Area [GTHA].

Traffic distribution for the trips generated by the subject site during the AM and PM peak hour is
expected to generally follow commuter travel patterns. Our analysis is based on egress traffic
during the AM peak hour. Logically, the distribution of ingress traffic will follow the inverse of
the exiting traffic distribution. For each of the individual areas identified in the TTS data, we
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have selected the probable route of travel, assuming that people will select their route primarily
based on travel time.

The distribution of trips is illustrated in Table 2 using the methodology outlined above.

Table 2 — Proposed Development Traffic Distribution

Percentage of Total
Traffic Generation

Travel Direction (to / from)

North via Veteran’s Drive 51.6%
South via Veteran’s Drive 48.4%
TOTAL 100%

Using the traffic distribution pattern noted above, the site traffic assignment for the proposed
development was calculated for the AM and PM peak hour and is illustrated in Figure 3.

It is noted that we have assumed all traffic will utilize Montserrand Street for the reasons
outlined in Section 5.0.

Figure 3 — Traffic Assignment for Proposed Development
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8.0 Traffic impact analysis

A Synchro analysis was completed at the intersection of Essa Road / Veteran’s Drive & Ferndale
Drive South for the critical weekday AM and PM peak hour, based on detailed turning
movement traffic and pedestrian counts obtained from the City dated Thursday, February 14,
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2019 (provided in the Appendix). Based on our review of the Synchro model results and our
site review of the existing traffic operations during the critical PM peak hour, the following
local operational constraints were noted:

1)

2)

3)

4)

Queuing of westbound traffic at the intersection of Essa Road / Veteran’s Drive &
Ferndale Drive South periodically extends beyond the Montserrand Street /
Veteran’s Drive intersection. This temporarily blocks ingress and egress turning
movements at Montserrand Street. The delay was observed to be relatively short
during the critical period. Although the movements at Montserrand Street were
temporarily blocked, the intended movements were safely completed once the
gueue on Veteran’s Drive cleared, which occurred at each cycle of the traffic signals
at the Essa Road / Veteran’s Drive & Ferndale Drive intersection.
0 It is our expectation that the proposed extension of Bryne Drive, the Harvie
Road / Big Bay Point Road overpass and the extension of Beacon Road to
Harvie Road will all improve the queuing on Veteran’s Drive by providing
alternative routes for traffic in the surrounding area.
During our site visit, vehicles were observed using Veteran’s Lane to get to
Montserrand Street. The majority of the trips were approaching via Veteran’s Drive
from the south. There were also some vehicles travelling to Veteran’s Drive
(southbound).
During our site visit, some cut-through traffic was observed along Beacon Road and
Montserrand Street. Traffic calming (speed cushion) is provided on Montserrand
Street, adjacent to the park. The City and the local residents may consider
implementing additional traffic calming measures to address this existing issue. In
the short-term, the City may consider providing “No Through Traffic” signage at
Veteran’s Drive and Essa Road, to deter cut-through traffic.
During our site visit, one vehicle was observed to partially block the second
eastbound lane on Veteran’s Drive, when making and eastbound left turn
movement into Montserrand Street. The City may consider removing 10 metres of
the existing centre median on Veteran’s Drive to provide additional space for
eastbound vehicles to access the two-way left-turn lane on Veteran’s Drive at
Montserrand Street.

The proposed development is estimated to generate an additional 24 AM peak hour trips and 31
PM peak hour trips. Based on our review, and accounting for the recommended decommissioning
of Veteran's Lane at Veteran’s Drive, there is sufficient capacity in the surrounding road network to
accommodate the additional traffic generated by the proposed development.

Site Access

It is recommended that the Site Access onto Veteran’s Lane is shifted north to allow for the
necessary decommissioning of the Veteran’s Lane / Veteran’s Drive intersection. The minimum
spacing between the Site Access and Montserrand Street (measured edge to edge of driveway) is

11 metres,

per the suggested minimum corner clearance requirements for a driveway as
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identified in the TAC Guidelines — Figure 8.9.2 (Driveway Spacing Guidelines — Locals and
Collectors).

In consideration of the above-noted adjustments, the proposed Site Access configuration will
provide sufficient capacity to service the townhouse component of the proposed development.

The Site Access will operate efficiently as a full-movement driveway with one-way stop control
for westbound movements. No infrastructure improvements are recommended on Veteran’s
Lane at the Site Access. A single eastbound lane and westbound lane at the Site Access driveway
will provide the necessary capacity to service the townhouse component of the proposed
development.

9.0 Conclusion

This chapter summarizes the conclusions and recommendations from the study.

1) Itis recommended that the Veteran’s Lane access onto Veteran’s Drive is decommissioned to
remove the redundancy with having both the Veteran’s Drive / Veteran’s Lane and Veteran’s
Drive / Montserrand Street intersection.

2) The configuration of the proposed Site Access driveway will provide the necessary capacity to
service the proposed development.

3) The additional traffic generated by the proposed development is expected to have a negligible
impact on the existing traffic operations in the study area.

4) No infrastructure improvements are required within the study area as a result of the proposed
development.

We trust you will find this submission acceptable. Should you have any questions or concerns or require
any additional information in this regard, please contact our office.

Yours truly,
JD Northcote Engineering Inc.

ot f‘“"" l\‘
f 0. NORTHCOTE &
\7[ % 4 12:9,52[%5371

John Northcote, P.Eng.
President
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APPENDIX
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Site Plan
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TRANSPORTATION TOMORROW SURVEY EXCERPT
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TRAFFIC COUNTS
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Trans-Plan Transportation Inc.

Site ID Code:

Essa Road & Ferndale Road / Veterans Drive

Barrie, Ontario
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T

TRUCKS
T

10

CAR
T

7
85

120
105
134
118

133
132

89
92
75
76
86
97

126
101
92
82
101
90

80
92

123
110
111
121

113

120
115

126
125
85

12

22

18
15
19

22

16
17
24
25

19
12
21

15
20

17

18
21

45
24
38

26

25
40

41

32

44
28

Total

59
52
87
76
920
84
99
124

115

135
115
141
121

132
139
158
158
173
134

135

192
168
183
185
200
236
235
221
278
263
229
205

EAST APPROACH

Peds

R

CYCLISTS
T

TRUCKS
T

33
24
28
27

39
40

55
47

41

45

51
62

47

53

57
58
63

65
61

49

79
66

75
46

69

75
73
70
106

77
81

62

CAR
T

18
22
47

39
35
36
27
58

57

73
54
58
67

65
69
86
76
87

56
66

101
86
95

116
117
138
147
140
162
171
141

122

13

12

10

12
13

12

12

9

16

Total

71

90
125
146
153
189
143
143

146
149
140
173
191
225
199
165
184
191
193
199

204
203
238
229
238
251
288
274
270
310
279
218

NORTH APPROACH

TRUCKS
T
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R

CYCLISTS
T

4

2

0
4
5
4
2
5
2
1
4
2
3
2

6
7
7
9
12
15
4
4

8
9
5
7
18
15
17
6
14
12
15

11

12
17

17
17

17
15

CAR
T

71

90

AM

7:00 | 28| 31
7:15 | 35| 42
7:30 | 45| 60

7:45 | 61

8:00 | 57| 72
8:15 | 73| 88
8:30 |59 70
8:45 | 64 | 69

MD

11:00| 55| 75

11:15/59| 79
11:30( 49| 80

11:45| 75| 81

12:00( 76 | 93
12:15[ 92 [ 112
12:30( 76 | 99

12:45| 61

13:00( 77 | 83
13:15[/ 79| 91

13:30 64 [ 106
13:45( 76| 99

PM

15:00 69 [ 117
15:15 56 [ 118

15:30( 70 [ 140| 20
15:45 80 [ 123
16:00 | 74 [ 142

16:15| 77 [147| 20
16:30| 92 [ 175
16:45| 94 [ 161

17:00| 78 | 158| 25

17:15/82[199| 24

17:30| 83| 158| 32

17:45| 78 [112| 23




y 4
TRANS-PLAN

Turning Movement Count Diagram
Intersection: Essa Road & Ferndale Road / Veterans Drive
Municipality: Barrie, Ontario

AM Peak Hour:  8:00 to 9:00
Essa Road

North Total 1455 East Total 1022
North Entering 623 Cyclists| 0 1 0 East Entering 393
North Receiving 832 Truck| 4 14 17 East Receiving 629

North Peds 5 Cars| 35 299 253 East Peds 4

o 0 2 104 _4 4 181 14 0

|

g8 o 5 339> <« 156 13 0

(3]

= 0 3 93 § § %6 3 0

4t~

West Total 832 74 517 13 South Total 1063
West Entering 546 4 14 2 South Entering 624
West Receiving 286 0 0 0 | South Receiving 439

West Peds 3 South Peds 3

PM Peak Hour: 16:30 to 17:30
Essa Road

North Total 2029 East Total 1752
North Entering 1134 Cyclists| 0 0 0 East Entering 990
North Receiving 895 Truck| O 5 9 East Receiving 762

North Peds 8 Cars| 81 693 346 EastPeds 7

o 0 1 8 _4 4 326 5 0

|

g8 o 5 38— <« 620 5 0

(3]

= 0 0 164 § 3% 0 0

<t~

West Total 1482 138 474 20 South Total 1533
West Entering 637 1 4 0 South Entering 637
West Receiving 845 0 0 0 | South Receiving 89%

West Peds 1 South Peds 5

Veterans

Veterans

rive

O

North Entering 768
North Receiving 735

Drive

.’?\\
Intersection ID:
Date: Thursday February 14, 2019
MD Peak Hour: 12:15 to 13:15
Essa Road
North Total 1503 East Total 1202

Cyclists| 0 0 0 East Entering 584

Truck| 1 7 18
Cars| 52 384 306

Jyv L

East Receiving 618

North Peds 5 EastPeds 3

o 0 0 67 _4 A 231 16 0
gg‘ 0 5 217 —» < 296 9 0
* 0 2 8 v 3 1 0
«t
West Total 861 61 416 11 South Total 1010
West Entering 439 3 5 1 South Entering 497
West Receiving 422 0 0 0 | South Receiving 513
West Peds 2 South Peds 2

Total 8-Hour Count

Essa Road
North Total 12141 East Total 9829
North Entering 6162 Cyclists| 0 1 0 East Entering 4892
North Receiving 5979 Truck| 11 64 111 East Receiving 4937
North Peds 55 Cars| 440 3341 2194 East Peds 30

4 v L

@ 0 9 643 _4 4 1824 100 0O

gg‘ 0 51 2444 — < 2632 67 0

* 0 16 817 ¢ 262 7 0
« 4

West Total 7858 710 3332 128 South Total 8776

West Entering 3980 18 71 9 South Entering 4268

West Receiving 3878 0 0 0 | South Receiving 4508

West Peds 22 South Peds 16

Veterans

Veterans

Drive

Drive



THE CORPORATION OF THE CITY OF BARRIE

Barrie

April 26, 2019

John Nerthcote

JD Engineering

86 Cumberland Street
Barrie, ON L4N 2P6

Dear Mr. Northcote,
RE: Traffic Signal Timings
With respect to your inquiry on April 23, 2019, attached are the Signal Timings for the intersection of Essa Road

& Veterans Drive/Ferndale Drive.

The side street phases are actuated; meaning a vehicle or pedestrian must be present on the side street before
the side street is given a green indication. Actuation at this intersection occurs in two ways: first, for vehicles a
loop detector is imbedded into the roadway at the painted stop bar; and secondly, pushbuttons are located on all
corners for pedestrians to activate their movement. Vehicle presence only on the side street would result in a
possible green time of between the minimum and maximum times noted below, depending on demand.

Pedestrian “Walk” and “Flashing Don’t Walk” times on the side street as noted would be used in the event that
the pedestrian push button was activated. Should there be no demand on the actuated phases; the signals would
rest in a green indication for the main street.

If you require any further information please feel free to contact me at (705) 739-4220 ext. 4937.

Sincerely,

THE CITY OF BARRIE

/iﬂ%

Stephen Salis, C.E.T.
Transportation Systems Technelogist

Roads, Parks and Fleet Department « P.O. Box 400, Barrie, ON L4M 4T5

P (705) 726-4242 . F(705)739-4235 . barrie.ca



Essa Road & Veterans Drive/Ferndale Drive — FREE PLAN (NO COORDINATION)

Vehicular Indications

Pedestrian Indications

Roadway Direction Mg':;“e::m MZ’:L";ﬁm Amber RA; L Walk Flaslkaon’t
e el A O O
(r'izsu‘: ;:’:;) Eastbound 44 44 4 2 19 15
R
Vetgerans Drive 'G: c:;/:; ::: 4 7 7 3 1 MNFA N/A ;
(side strest) Laft Turm '
ety (sl o [ e [ [
e um
Vf;g:f;jreogt‘)’e Northbound 10 44 4 2 10 14
F?sr;ita;g;‘;e Southbound 10 4:.4 | 4 2 10 14

Roads, Parks and Fleet Department .

NOTE: All times are recorded in seconds, based on full demand.

P (705) 726-4242 .

F (705) 7394235 .

barrie.ca

P.O. Box 400, Barrie, ON L4M 4T5



341 Veteran's Drive Traffic Letter Date: 05/07/19
City of Barrie Project No.: 19046

SYNCHRO ANALYSIS OUTPUT — EXISTING TRAFFIC
VOLUMES

JD Engineering
Phone: 705.725.4035
ENGINEERING 14 Email: Info@JDEngineering.ca



341 Veteran's Dr Queues

1: Essa Rd & Ferndale Rd/Veterans Dr Existing (2019) AM Peak Hour
I 2 Y B
Lane Group EBL EBT WBL WBT NBL NBT SBL  SBT
Lane Configurations LT LT LT LT
Traffic Volume (vph) 106 344 29 169 78 531 270 314
Future Volume (vph) 106 344 29 169 78 531 270 314
Lane Group Flow (vph) 108 449 30 371 80 557 276 359
Turn Type pm+pt NA  pm+pt NA  pm+pt NA  pm+pt NA
Protected Phases 7 4 3 8 B 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 7 4 3 8 B 2 1 6
Switch Phase
Minimum Initial (s) 7.0 10.0 7.0 10.0 70 440 70 440
Minimum Split (s) 110 380 1.0 380 1.0 500 11.0 50.0
Total Split (s) 1.0 500 1.0 5.0 11.0 500 11.0 50.0
Total Split (%) 9.0% 41.0% 9.0% 41.0% 9.0% 410% 9.0% 41.0%
Yellow Time (s) 3.0 4.0 3.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max  None Max None None None None
v/c Ratio 025 033 008 030 018 045 085 0.28
Control Delay 202 252 183 132 194  31.1 503 269
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 202 252 183 132 194 311 503 269
Queue Length 50th (m) 143 381 38 145 105 530 412 310
Queue Length 95th (m) 252 518 92  26.1 19.6 689 #794 431
Internal Link Dist (m) 324.2 451.4 205.5 257.2
Turn Bay Length (m) 30.0 50.0 40.0 60.0
Base Capacity (vph) 430 1364 390 1217 445 1242 326 1266
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced vic Ratio 025 033 008 030 018 045 085 0.28

Intersection Summary

Cycle Length: 122

Actuated Cycle Length: 122

Natural Cycle: 110

Control Type: Semi Act-Uncoord

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

Splits and Phases:  1: Essa Rd & Ferndale Rd/Veterans Dr

\'!31 TEE (!3

Synchro 10 Report
JD Engineering 05/07/2019



341 Veteran's Dr

1: Essa Rd & Ferndale Rd/Veterans Dr

HCM Signalized Intersection Capacity Analysis
Existing (2019) AM Peak Hour

A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT LT LT LT
Traffic Volume (vph) 106 344 96 29 169 195 78 531 15 270 314 39
Future Volume (vph) 106 344 96 29 169 195 78 531 15 270 314 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Lane Util. Factor 1.00 095 1.00 095 1.00 095 1.00 095
Frpb, ped/bikes 1.00  1.00 1.00 099 1.00  1.00 1.00  1.00
Flpb, ped/bikes 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00
Frt 1.00 097 1.00 092 1.00  1.00 1.00 098
Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00
Satd. Flow (prot) 1747 3391 1621 3023 1698 3441 1683 3323
Flt Permitted 046  1.00 046  1.00 052  1.00 034 1.00
Satd. Flow (perm) 848 3391 791 3023 923 3441 600 3323
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 1.00
Ad. Flow (vph) 108 351 98 30 172 199 80 542 15 276 320 39
RTOR Reduction (vph) 0 20 0 0 126 0 0 1 0 0 8 0
Lane Group Flow (vph) 108 429 0 30 245 0 80 556 0 276 351 0
Confl. Peds. (#/hr) B 3 3 B 3 4 4 1
Confl. Bikes (#/hr) 3
Heavy Vehicles (%) 2% 1% 3%  10% 8% 7% 5% 3%  13% 6% 5%  10%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 B 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 554 484 498 456 504 448 532  46.2
Effective Green, g (s) 554 484 498 456 504 448 532  46.2
Actuated g/C Ratio 045 039 040 037 0.41 0.36 043 037
Clearance Time (s) 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 428 1319 344 1108 408 1239 317 1234
v/s Ratio Prot c0.01 ¢c0.13 0.00 0.08 0.01 0.16 c0.05  0.11
v/s Ratio Perm 0.10 0.03 0.07 c0.32
v/c Ratio 025 033 009 022 020 045 087 028
Uniform Delay, d1 206  26.6 228 272 23.1 30.4 317 215
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.7 0.1 0.5 0.2 0.3 22.0 0.1
Delay (s) 209 272 229 276 233 306 536 276
Level of Service C C C C C C D C
Approach Delay (s) 26.0 27.3 29.7 38.9
Approach LOS C C C D
Intersection Summary
HCM 2000 Control Delay 31.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 124.4 Sum of lost time (s) 20.0
Intersection Capacity Utilization 94.2% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group

Synchro 10 Report
JD Engineering 05/07/2019



341 Veteran's Dr Queues

1: Essa Rd & Ferndale Rd/Veterans Dr Existing (2019) PM Peak Hour
I 2 Y B
Lane Group EBL EBT WBL WBT NBL NBT SBL  SBT
Lane Configurations LT LT LT LT
Traffic Volume (vph) 86 387 34 625 139 478 355 698
Future Volume (vph) 86 387 34 625 139 478 355 698
Lane Group Flow (vph) 88 562 35 976 142 508 362 793
Turn Type pm+pt NA  pm+pt NA  pm+pt NA  pm+pt NA
Protected Phases 7 4 3 8 B 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 7 4 3 8 B 2 1 6
Switch Phase
Minimum Initial (s) 7.0 10.0 7.0 10.0 70 240 70 240
Minimum Split (s) 1.0 30 10 300 10 300 11.0 300
Total Split (s) 11.0 480 11.0 480 150 33.0 30.0 480
Total Split (%) 9.0% 39.3% 9.0% 39.3% 123% 27.0% 24.6% 39.3%
Yellow Time (s) 3.0 4.0 3.0 4.0 3.0 4.0 3.0 4.0
All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None Max  None Max None None None None
v/c Ratio 044 042 010  0.81 054 067 082 073
Control Delay 253 252 188 367 279 465 376 385
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 253 252 188 367 279 465 376 385
Queue Length 50th (m) 108 454 42 972 187 567 555 842
Queue Length 95th (m) 219 658 10.7 #1338 309 771 #861 1065
Internal Link Dist (m) 324.2 451.4 205.5 257.2
Turn Bay Length (m) 30.0 50.0 40.0 60.0
Base Capacity (vph) 201 1336 338 1210 280 819 489 1241
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced vic Ratio 044 042 010  0.81 0.51 062 074 0.4

Intersection Summary

Cycle Length: 122

Actuated Cycle Length: 114

Natural Cycle: 85

Control Type: Semi Act-Uncoord

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

Splits and Phases:  1: Essa Rd & Ferndale Rd/Veterans Dr
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341 Veteran's Dr

1: Essa Rd & Ferndale Rd/Veterans Dr

HCM Signalized Intersection Capacity Analysis
Existing (2019) PM Peak Hour

A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT LT LT LT
Traffic Volume (vph) 86 387 164 34 625 331 139 478 20 355 698 81
Future Volume (vph) 86 387 164 34 625 331 139 478 20 355 698 81
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Lane Util. Factor 1.00 095 1.00 095 1.00 095 1.00 095
Frpb, ped/bikes 1.00 099 1.00 099 1.00  1.00 1.00  1.00
Flpb, ped/bikes 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00
Frt 1.00 096 1.00 095 1.00 099 1.00 098
Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00
Satd. Flow (prot) 1750 3337 1621 3118 1700 3429 1683 3327
Flt Permitted 013  1.00 037 1.00 027 1.00 024 1.00
Satd. Flow (perm) 245 3337 638 3118 487 3429 433 3327
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 1.00
Ad. Flow (vph) 88 395 167 35 638 338 142 488 20 362 712 81
RTOR Reduction (vph) 0 36 0 0 54 0 0 2 0 0 7 0
Lane Group Flow (vph) 88 526 0 35 922 0 142 506 0 362 786 0
Confl. Peds. (#/hr) 8 B B 8 1 7 7 1
Confl. Bikes (#/hr) 3
Heavy Vehicles (%) 2% 1% 3%  10% 8% 7% 5% 3%  13% 6% 5%  10%
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 7 4 3 8 B 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 499 445 47.1 43.1 35.1 25.1 51.1 37.1
Effective Green, g (s) 499 445 47.1 43.1 35.1 25.1 51.1 37.1
Actuated g/C Ratio 043 038 0.41 0.37 030 022 044 032
Clearance Time (s) 4.0 6.0 4.0 6.0 4.0 6.0 4.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 176 1284 293 1162 252 744 429 1067
v/s Ratio Prot c0.02 0.16 0.00 ¢0.30 005 0.5 c0.16  0.24
v/s Ratio Perm 0.19 0.04 0.12 c0.21
v/c Ratio 050 041 012 079 056  0.68 084 0.74
Uniform Delay, d1 227  26.0 209 323 308 416 244 349
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22 1.0 0.2 5.6 2.9 2.5 14.1 2.7
Delay (s) 250 269 21.1 37.9 336 440 384 376
Level of Service C C C D C D D D
Approach Delay (s) 26.7 37.3 41.8 37.9
Approach LOS C D D D
Intersection Summary
HCM 2000 Control Delay 36.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 115.6 Sum of lost time (s) 20.0
Intersection Capacity Utilization 90.3% ICU Level of Service E
Analysis Period (min) 15
¢ Critical Lane Group

Synchro 10 Report
JD Engineering 05/07/2019



