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1.0

2.0

2.1

2.2

INTRODUCTION

A Traffic Impact Assessment Study was requested during the pre-submission consultation process
for a proposed draft plan of subdivision on part of Park Lot 6, Range 6, East of the Garafraxa Road
(formerly Township of Sydenham), in the City of Owen Sound. The plan of subdivision would
develop a number of lots (refer to the enclosed copy of Drawing DP-1) to be used for commercial
and/or manufacturing purposes.

This plan of subdivision would be the second stage of development on a 15.78ha (39 acre)
property located in the north-westerly quadrant of the Highway 26/28™ Street East intersection.
The initial stage included the construction of an office, showroom and warehouse for a buildin%
supply business on a 1.52 ha (3.76 acres) parcel immediately adjacent to Highway 26 and 28"
Avenue East. A Traffic Impact Assessment Study was completed for the initial stage of
development and accepted by the reviewing agencies.

SITE DEVELOPMENT

PERMITTED USES

There are two manufacturing type zones on the subject property. Uses conforming to
Manufacturing 1-1 (M1-1) Zoning can be developed on a 17,737m? parcel (Lot 2 of Drawing DP-
1)} abutting Highway 26 while uses conforming to Manufacturing 2-1 (M2-1} Zoning can be
developed on the remainder of the property. The permitted uses in each zone are similar although
generally M1-1 zoning restricts usage to more light industrial or manufacturing usages than does
the M2-1 zone.

DEVELOPMENT PHASES

The proposed draft plan of subdivision is expected to be developed in three phases with the first
phase being the completed building supply business. The second phase would be Lot 2 with the
third phase being Lots 3 to 11 inclusive with Lots 12 to 15 inclusive being the fourth and final
phase. Individual lots in either of the latter phases may be developed ahead of the completion of
development in the other phase depending upon the demand for lot size.

people engineering environments

Gamsby and Mannerow Limited + Guelph, Kitchener, Listowel, Owen Sound

1260 Second Avenue E., Unit [,Owen Sound. ON N4K 2)3 519-376-1805 fax 519-376-8977 www.gamshy.com



Our File: §-1380 Page2

Completion of Phase 2 is expected within 5 years from approval of the draft plan (2013) with
buildout of Phases 3 and 4 being complete within 10 years (2018).

2.3  LoT COVERAGE
The M1-1 zoning would permit up to 60% maximum lot coverage while the M2-1 zoning would
permit a maximum of 80% lot coverage. It is not expected that all of the lots would be covered to
these maximum limits. For the purpose of this study, a lot coverage of 50% will be assumed for
both of the zoned areas. The developed area for each phase is calculated as follows:
Phase 2: 17,737m* x 0.5 =~ 8,870m? (95,5001t
Phase 3: 48,027m” x 0.5 =24,000m? (258,3001%)
Phase 4: 21,352m” x 0.5 = 10,700m’ (115,2008%)

3.0 EXISTING CONDITIONS

3.1  ADJACENT ROADWAYS
The subject property fronts onto two roadways. Highway 26 is a two lane rural type roadway
running in an east-west direction under the jurisdiction of the Ontario Ministry of Transportation.
28" Avenue East north of Highway 26 is a two lane rural type roadway under the jurisdiction of
the City of Owen Sound. South of Highway 26, 28™ Avenue East is a Grey County Road (Road
No. 5).
The intersection of Highway 26/28" Avenue East is signalized. The eastbound approach on
Highway 26 has separate right and left tumn lanes with a single through lane. The westbound
approach has a separate left turn lane and a single combined right tum-through lane. The
northbound and southbound approaches on 28" Avenue East have a separate left turn lane and a
single combined right tum-through lane.
The posted speed on Highway 26 is 80 kph. The posted speed limit on 28" Avenue East is 50 kph
north of Highway 26. There is no posted speed limit signs on 28" Avenue East, south of the
intersection, so the legal speed limit is assumed to be 80 kph.

3.2  CURRENT TRAFFIC VOLUMES
The most recent traffic volume information available from the various roadway authorities is as
follows:
Grey Road 5
Grey County Transportation and Public Safety Department provided an average daily count of
2950 on their portion of 28" Avenue East (average of four counts taken in 2005).
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28" Avenue East

The City of Owen Sound conducted traffic counts on 28" Avenue East in 2006. The 2006
Average Annual Daily Traffic on 28™ Street East south of Highway 26 is 2911 vehicles/day and

1533 vehicles/day north of Highway 26.

Highway 26

The seasonal sectional traffic volumes on Highway 26 for the period 1995 to 2005 are as follows:

Year Patt Type | AADT SADT SAWDT WADT
1996 LT 4550 6150 6200 3450
1997 LT 4850 6550 6600 3650
1998 LT 5000 6700 6750 3750
1999 LT 4950 6600 6700 3750
2000 LT 5000 6700 6750 3750
2001 LT 5100 6850 6900 3850
2002 LT 5100 6850 6900 3850
2003 LT 5250 7050 7100 3950
2004 LT 5350 7100 7200 4050
2005 LT 5400 7150 7200 4050
Where: AADT -  Annual Average Daily Traffic; defined as the average twenty-four hour,
two-way traffic for the period January 1 to December 31.
SADT -  Summer Average Daily Traffic; defined as the average twenty-four hour,
two-way traffic for the period July 1 to August 31, including weekends.
SAWDT -  Summer Average Weekday Traffic; defined as the average twenty-four
hour, two-way weekday traffic for the period July 1 to August 31, excluding
weekends.
Weekend traffic is defined as starting at noon on Friday and ending at noon
on Monday, for a normal short weekend. A long holiday weekend would
have an additional day, either commencing at noon on the Thursday, or
ending at noon on the Tuesday, depending on whether the holiday falls on
the Friday or the Monday.
WADT -  Winter Average Daily Traffic; defined as the average twenty-four hour, two-
way traffic for the period January 1 to March 31, plus December 1 to
December 31, including weekends.
Patt Type -  Pattern Type — seasonal vanation of traffic flow on the section.
LT - Low Tourist

Turning movement (TM) counts at the Highway 26/28" Avenue East intersection taken in August
2004 (before the intersection was reconstructed) and in December, 2006 (before Phase 1 of the

TRAFFIC IMPACT STUDY
Commercial Development — City of Owen Sound

Gamsby and Mannerow
ENGINEERS



Our Frle: 5-1380

Paged

subdivision was constructed) were provided by the Ministry of Transportation. A copy of these
turning movements is included in Appendix “A”

The AM Peak Hour (shown on Figure 3) in both of these counts was found to occur in the late
morning (11:45 a.m.-12:45 p.m. in 2004 and 11:30 a.m. to 12:30 a.m. in 2006) which is later than
the AM Peak Hour for the proposed commercial/industrial subdivision would occur. The PM Peak
Hour was found to occur between 4:00 p.m. and 5:00 p.m. in 2004 and between 4:30 p.m. and 5:30
p-m. in 2006. The PM Peak Hour from the proposed commercial/industrial subdivision would be
expected to coincide with the PM Peak Hour af the infersection.

The December, 2006 peak hour turning movement counts show lower two-way total vehicles on
Highway 26 east and west of 28" Avenue East and on 28" Avenue east north and south of the
entrance, than recorded during the comparable 2004 periods. This is probably due to the seasonal
variation in traffic flows as indicated by the difference in the SADT and WADT.

The PM Peak Hour will be used for further analysis on this study because:

« The PM Peak Hour in both TM counts indicate higher numbers of through and turning
vehicles than the PM Peak Hour so the impact of the development would be greater during
this period.

« The site generated AM Peak Hour does not coincide with the TM AM peak period.

40 SITE GENERATED TRAFFIC
The trip generation rates for an Industrial Park found in the ITE Trip Generation Manual, 7
Edition, are considered to be most applicable to the permitted development under the M1-1 and
M2-1 zoning. Industrial parks are characterized by a variable mix of manufacturing, service and
warehouse facilities. The peak hour of traffic generation typically coincides with the peak hour of
the adjacent street traffic. Estimated site generation trips are shown on Tables 1 and 2 for Phase 2
and Phases 3 and 4 of this development combined respectively.
Table 1: Site Generated Trips — Phase 2 (95,500 ft* GFA)
TGR Total Trips . .
PERIOD 1000 f GFA | Trips | Enter | 17PSExit
Weekday 6.96 664 | (50%) 332 | (50%) 332
Weekday — Peak hour of adjacent street — one hour b
between 7-9 a.m. 0.84 80 (82%) 62 (18%) 18
Weekday — Peak hour of adjacent street — one hour
between 4-6 p.m. 0.86 82 (21%) 17 (79°%) 65
Saturday 2.49 238 | (50%) 119 | (50%) 119
Saturday Peak Hour 0.35 75| (32%)24_| (68%) 51
Sunday 0.73 70| (50%)35 | (350%) 50
Sunday Peak Hours 0.07 7 (46%) 3 (54%) 54
TRAFFIC IMPACT STUDY Gamsby and Mannerow
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6.0

18" Street East/28"™ Avenue East

Intersection 129 28 33 127

All of these site generated trips except those that arrive/depart via 28" Avenue East north of the
development would use the Highway 26/28" Avenue East intersection. These frips are
summarized on Table 4.

Table 4: Site Generated Trips Assigned to Hwy 26/28" Avenue Intersection
Period Enter Exit

Weekday AM Peak Hour 303 71

Weekday PM Peak Hour 79 303

Applying the directional distribution rates as noted above, the tuming movements during the
weekday peak hours at these two intersections are shown on Figures 1 and 2. The site generated
trips from Phase 1 are included in these turning movements. This information was taken from the
Traffic Impact Assessment Study completed for Phase 1 (Gamsby and Mannerow Limited Project
No. C-6834). Copies of the site generated trip distribution for the weekday momning and afternoon
peak hours. (Figures No. 2 and No. 3) from that report are included in Appendix ‘B’.

FUTURE BACKGROUND TRAFFIC VOLUMES
The Design Hour Volume (DHV) can be estimated from the AADT using a factor denved from the
seasonal variation curves for each traffic pattern. From the 2005 Seasonal vanation curves for the

Low Tourist Pattern (copy in Appendix ‘A’}), the DHV is 12.7% of the AADT.

The AADT has increased at a rate of 1.5% per year (compounded) from 2000 to 2005. Using this
rate of increase, the future AADT’s and DHV’s have been estimated as follows:

YEAR AADT DHV
2009 5700 720
2019 6630 840

Note that the 2006 PM Peak Hour volume of 699 vehicles per hour east of 28™ Avenue East would
increase to 730 vehicles per hour in 2009 with a 1.5% annual increase which corresponds
reasonably well to 2009 DHV estimate of 720 vehicles per hour above. Applying a 1.5% annual
increase to the traffic volumes on Highway 26 and a 1% increase to Grey Road 5 traffic south of
Highway 26 and to 28" Avenue East traffic north of Highway 26, the future 2009 and 2019 PM
Peak Hour tuning movement volumes at the Highway 20/28™ Avenue East are estimated as shown
on Figures 5 and 6.

The combined site generated trips and 2009 and 2019 background traffic turning movements at the
Highway 26/28™ Avenue East intersections are shown on Figures 7 and 8 respectively. The 2009
site generated (rips are taken from Figure 3 in Appendix ‘B’ as no development within Phases 2, 3,
or 4 would have occurred.
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7.0

7.1

7.2

OPERATIONAL IMPACTS
HIGHWAY 26/28™ AVENUE EAST INTERSECTION

Observation of the operation of the Highway 26/28™ Avenue East Intersection indicates that the
signal is activated by traffic approaching the intersection from the north and from the south on 28"
Avenue East. The north-south movements are fixed times with 10 seconds of green time and 4
seconds of yellow time per cycle. The east-west movements on Highway 26 have a variable green
time pending traffic arrival on the northbound or southbound approaches with a 5 second yellow
time.

Pedestrian signal heads are located in all four quadrants of the intersection with painted crosswalks
across all approaches. Given the area in which the intersection is located, there are very few
pedestrians.

Analysis of the signalized intersection operation was performed using the planning sub-program of
the Highway Capacity Software (HCS-3) which utilizes a similar analysis methodology to the
Quick Estimation Method for Signalized Intersections in the Highway Capacity Manual 2000
(Chapter 10 — Appendix A). The program calculates the critical volume/capacity (*/c) ratio for the
intersection. Four Aftemoon Peak Hour turning movement conditions were analysed with the
following results:

ANALYSIS CONDITION REFERENCE | CRITICAL /¢ STATUS

2009 PM Peak Hour — Background Figure 5 0.26 Under Capacity
2019 PM Peak Hour — Background Figure 6 0.30 Under Capacity
2009 PM Peak Hour — Combined Figure 7 0.26 Under Capacity
2019 PM Peak Hour — Combined Figure 8 0.32 Under Capacity

Copies of the analysis printouts are included in Appendix C. Calculations for total intersection
delay and Level-of-Service (LOS) were not completed for the above four conditions because the
Vic ratios are so low that the LOW would be acceptable in each case.

LEFT TURN LANE STORAGE LENGTH ANALYSIS

Left turn storage length analysis was conducted for the 2019 AM Peak Hour turning movement
conditions at the 17" Street East and 18" Street East intersections with 28™ Street East. Copies of
this analysis using the appropriate warrants from the Geometric Design Standards for Ontario
Highways manual are included in Appendix D. Both warrants indicate that left turn storage lanes
are not required at either intersection.
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8.0 CONCLUSIONS

1. The development of Phases 2, 3, and 4 of the proposed commercial subdivision would have no
significant impact on the operation of the traffic signal at Highway 26/28"™ Avenue East
intersection and no modifications to the intersection geometrics or signal timing are required.

2. There is no requirement for left turn lanes from 28" Avenue East at the 17" Street East and
18™ Street East intersections.

GAMSBY AND MANNEROW LIMITED
Prepared By:

k Q. Camen—

K. A. Cameron, P.Eng.
KAC/ah
ce: File No. S-1380
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TRAFFIC IMPACT STUDY
COMMERCIAL DEVELOPMENT
PARK LOT 10, RANGE 6, EGR
CITY OF OWEN SOUND

APPENDIX “B”

TURNING MOVEMENTS FROM
PHASE I TRAFFIC STUDY
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TRAFFIC IMPACT STUDY
COMMERCIAL DEVELOPMENT
PARK L.OT 10, RANGE 6, EGR
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SIGNALIZED INTERSECTION OPERATING ANALYSIS




HCS: Signals Release 3.1lb

Phone: Fax:
E-Mail:
PLANNING
ANALYSIS
Intersection: Hwy 26/28th Ave. E.
Project No: 51380
City/State:
Time Period Analyzed: 2009 PM Pk Hr (Bkgd)
Analyst: KC
Date: 9/3/2008
East/West Street Name: Hwy 26
North/South Street Name: 28th Ave E.
VOLUME
DATA
| Eastbound | Westbound | Northbound | Southbcocund
| L T R | L T R | L T R | L T R
I I I I
Num. Lanes |1 1 1 | 1 1 0 I'1 1 0 | 1 1 0
Volume |10 298 34 | 60 222 35 f14 17 82 |25 25 10
Parking | N I N | N | N
Coord. | N | N I N I N
LT Treat. | U | U | U | O

Peak hour factor: 0.90

Area Type: All other areas



NCs=Slonals 1.1b Flle:signall *

LANE VOLUME

WORKSHEET
EAST WEST NORTH SOUTH
BOUND BOUND BOUND BOUND
LEFT TURN MOVEMENT
1. LT volume 10 60 14 25
2. Opposing mainline volume 257 332 35 99
3. Number of exclusive LT lanes 1 1 1 1
Cross Product [2] * [1] 2570 19920 420 2475
Left Lane Configuration (E=Excl, S=Shrd): E E E E
Left Turn Treatment Type: U U U U
4. LT adjustment factor 1.000 1.000 1.000 1.000
5. LT lane vol 0 0 0 0
RIGHT TURN MOVEMENT
Right Lane Configuration (E=Excl, S=Shrd) E S S 5
6. RT volume 34 35 82 10
7. Exclusive lanes 1 0 0 0
8. RT adjustment factor 0.850 0.850 0.850 0.850
9. Exclusive RT lane volume 40
10. Shared lane vol 41 96 12
THROUGH MOVEMENT
11. Thru volume 298 222 17 25
12. Parking adjustment facteor 1.00 1.00 1.00 1.00
13. No. of thru lanes including shared 1 1 1 1
14. Total approach volume 298 263 113 37
15. Prop. of left turns in lane group 0.00 0.00 0.00 0.00
16. Left turn equivalence 1.80 1.94 1.43 1.53
17. LT adj. factor:
18. Through lane volume 298 263 113 37
19. Critical lane volume 298 263 113 37
Left Turn Check (if [16] > 8)
20. Permitted left turn sneaker capacity: 60 60 60 60

7200/Cmax



ES5-Stgnala 3.1k Flla:Sinzall *

SIGNAL OPERATIONS

WORKSHEET

SQUTH

BOUND

Phase Plan Selection from Lane Volume Worksheet

Critical through-RT vol: [19]

LT lane vcl: [5]

Left turn protection: {P/U/N)
Dominant left turn: (Indicate by '<')

Selection Criteria based on the
specified left turn protection
< Indicates the dominant left turn

for each opposing pair

Phase plan selected (1 to 4)

Min. cycle (Cmin) 60 Max.

Timing Plan

SOUTH

Value
3
Movement codes
Critical phase vcl [CV]
Critical sum [(S] 411
CBD adjustment [CBD] 1.00
Reference sum [RS] 1539
Lost time/phase [PL]
Lost time/cycle [TL] 8
Cycle length [CYC] 60.0
Phase time
Critical v/c Ratio [Xcm] 0.26

Status Under capacity

Plan 1:
Plan Za:
Plan 2b:
Plan 3a:
Plan 3b:
Plan 4:

cycle (Cmax)

EAST-WEST

Ph 1 Ph 2

EWT

298 0

4 0

41.7 0.

EAST

WEST NORTH  sew™

BOUND BQUND BQUND Bound

298 263 113 37
0 0 0 0
U U U u

U U U U

U P U P

P U P U
<p P <p p

P <p P <P

N N N N

1 1
120
NORTH- SooTH
Ph Ph 1 Ph 2 Ph
NST

0 113 0 0
0 4 0 0
0.0 18.3 0.0 0.0




HCS: Signals Release 3.1lb

Phone: Fax:
E-Mail:
PLANNING
ANALYSIS
Intersection: Hwy 26/28th Ave. East
Project No: 5-1380
City/State:
Time Period Analyzed: 2019 pM Pk Hr (Bkgd)
Analyst: KC
Date: 9/4/2008
East/West Street Name: Hwy 26
North/South Street Name: 28th Ave East
VOLUME
DATA
| Eastbound | Westbound | Northbound | Socuthbound
| L T R | L T R | L T R | L T R
I | ! |
Num. Lanes |1 1 1 |1 1 0 |1 1 0 |1 1
Volume |12 348 40 | 70 259 41 115 19 a3 | 28 28
Parking | N | N I N I N
Coord. I N | N | N | N
LT Treat. | U | U | U | O

Peak hcur factor: 0.90

Area Type: All other areas



lcS=Signala J.1b File:Signall *

LANE VOLUME

WORKSHEET
EAST WEST NORTH SOUTH
BOUND BOUND BOUND BOUND
LEFT TURN MOVEMENT
1. LT volume 12 70 15 28
2. Opposing mainline volume 300 388 28 112
3. Number of exclusive LT lanes 1 1 1 1
Cross Product [2] * [1] 3600 27160 420 3136
Left Lane Configuration (E=Excl, S=Shrd): E B E E
Left Turn Treatment Type: U U U U
4, LT adjustment factor 1.000 1.000 1.000 1.000
5. LT lane vol 0 0 0 0
RIGHT TURN MOVEMENT
Right Lane Configuration (E=Excl, S=Shrd) E S S S
6. RT volume 40 41 93 0
7. Exclusive lanes 1 0 0 0
8. RT adjustment factor 0.850 0.850 0.850 0.850
9. Exclusive RT lane volume 47
10. Shared lane vol 48 109 0
THROUGH MOVEMENT
11. Thru volume 348 259 i¢ 28
12. Parking adjustment factor 1.00 1.00 1.00 1.00
13. No. of thru lanes including shared 1 1 1 1
14. Total apprcach volume 348 307 128 28
15. Prop. of left turns in lane group 0.00 0.00 0.00 0.00
16. Left turn equivalence 1.88 2.06 1.42 1.55
17. LT adj. factor:
18. Through lane volume 348 307 128 28
19. Critical lane volume 348 307 128 28
Left Turn Check {if [16]1 > 8)
20. Permitted left turn sneaker capacity: 60 60 60 60

7200/Cmax



HiS-Sighala .10 File:Signall -

WORKSHEET

SCUTH

BOUND

SIGNAL OPERATIONS

Phase Plan Selection from Lane Volume Worksheet

Critical through-RT vol:
LT lane vol: [D]

[18]

Left turn protecticn: (P/U/N)
Dominant left turn: (Indicate by '<')

Selection Criteria based on the
specified left turn protection

< Indicates the dominant left turn

for each opposing pair

Phase plan selected (1 toc 4)

Min. cycle {Cmin) 60

Timing Plan
SOUTH

3

Movement ccodes
Critical phase vol [CV]
Critical sum [CS]

CBD adjustment [CBD]
Reference sum [RS]

Lost time/phase [PL]
Lost time/cycle [TL]
Cycle length [CYC]
Phase time

Critical v/c Ratio [Xcm])
Status

Max. cycle

Value Ph
EWT
348
476
1.00
1539
4
8
60.0
42,
0.30

Under capacity

1

0

Plan
Plan
Plan
Plan
Plan
Plan

EAST-WEST

Ph

Za:
2b:

3b:

4

{Cmax)

2

EAST WEST NORTH
BCUND BOUND BOUND
348 307 128

0 0 0
U U U

U U U

U P U

p U P

P P P

P P P

N N N

120

NORTH-
Ph Ph 1 Ph 2
NST

0 128 0

0 4 0
0.0 18.0 0.0

oM
o 4]

=/ v By v B By v B

Ph




HCS: Signals Release 3.1b

Phone: Fax:
E-Mail:
PLANNING
ANALYSTS
Intersection: Hwy 26/28th Ave. East
Project No: 5-1380
City/State:
Time Period Analyzed: 2008 PM Pk Hr (Combined)
Analyst: KC
Date: 9/4/2008
East/West Street Name: Hwy 26

North/South Street Name:

28th Ave East

VOLUME
DATA
| FEastbound | Westbound | Northbound | Southbound
| L T R | L T R | L T R | L T R
| | | l
Num. Lanes |1 1 1 |1 1 0 |1 1 0 Il 1 0
Volume |15 298 34 | 60 222 40 [14 22 82 [29 29
Parking | N I N I N [ N
Coord. | N I N | N | N
LT Treat. | O | U | U | U

Peak hour factor: 0.9%0

Area Type: All other areas



Boh-Slgnala 3.1k File:vigrall *

LANE VOLUME

WORKSHEET
EAST WEST NCORTH SCUTH
BOUND BOUND BOUND BOUND
LEFT TURN MOVEMENT
1. LT volume 15 60 14 29
2. Opposing mainline volume 262 332 40 104
3. Number of exclusive LT lanes 1 1 1 1
Cross Preoduct [2] * [1] 3930 19920 560 3016
Left Lane Configuration (E=Excl, S=Shrd): E E E E
Left Turn Treatment Type: U U U U
4. LT adjustment factor 1.000 1.000 1.000 1.000
5. LT lane vol 0 0 0 0
RIGHT TURN MCVEMENT
Right Lane Configuration (E=Excl, S=Shrd) E S S S
6. RT wvolume 34 40 82 11
7. Exclusive lanes 1 0 0 0
8. RT adjustment factor 0.850 0.850 0.850 0.850
9. Exclusive RT lane volume 40
10. Shared lane vol 17 96 13
THROUGH MOVEMENT
11. Thru volume 298 222 22 29
12. Parking adjustment factor 1.00 1.00 1.00 1.00
13. No. of thru lanes including shared 1 1 1 1
14. Total approach volume 298 269 118 42
15. Prop. of left turns in lane group 0.00 0.00 0.00 0.00
16. Left turn egquivalence 1.81 1.94 1.44 1.54
17. LT adj. factor:
18. Through lane volume 298 269 118 42
19, Critical lane volume 298 269 118 42
Left Turn Check ({(if [l16] > 8)
20. Permitted left turn sneaker capacity: 60 c0 60 60

7200/Cmax



KCS=Siqnais 3.1b File:Sigmal) *

WORKSHEET

SOUTH

BOUND

SIGNAL OPERATIONS

Phase Plan Selection from Lane Volume Worksheet

Critical through-RT vol:
LT lane vol: [5]

[12]

Left turn protection: (P/U/N)
Dominant left turn: (Indicate by '<'")

Selection Criteria based on the
specified left turn protection

< Indicates the dominant left turn

for each opposing pair

Phase plan selected (1 to 4)

Min. cycle (Cmin) 60

Timing Plan
SOUTH

3

Movement codes
Critical phase vol [CV]
Critical sum [CS]

CBD adjustment [CBD]
Reference sum [RS]

Lost time/phase [PL]
Lost time/cycle [TL]
Cycle length [CYC]
Phase time

Critical v/c Ratio [Xcm]
Status

Max. cycle

EAST-WEST

Value Ph
EWT
298
416
1.00
1539
4
8
60.0
41.
0.26

Under capacity

1

3

Plan
Plan
Plan
Plan
Plan

Plan 4:

Ph

0

0.

0

EAST

BOUND

298

2a:
2b:
3a:<
3b:

Z2rnmwowuwaac

{Cmax) 120

WEST NORTH

BOUND BOUND

269 118
0 0
U U
U U
P U
U P
P <P
P P
N N

NORTH-

pA Ph 3

Ph 1 Ph 2

NST

118 0

| 0
18.8 0.0

oo

Al s v i el o B e

Ph




HCS: Signals Release 3.1lb

Phone: Fax:
E-Mail:
PLANNING
ANALYSIS
Intersection: Hwy 26/28th Ave. East
Project No: 5-1380
City/State:
Time Period Analyzed:
Analyst: KC
Date: 9/4/2008
Fast/West Street Name: Hwy 26
North/South Street Name: 28th Ave East
VOLUME
DATA
| Eastbound | Westbound | Northbound | Southbound
| L T R I L T R | L T R | L T R
| | I |
Num. Lanes |1 1 1 |1 1 0 [1 1 0 11 1 0
Volume |46 348 40 |70 259 71 i15 49 93 1128 128 126
Parking | N I N I N | N
Coord. | N | N | N | N
LT Treat. | U | U | U | U

Peak hour factor: 0.90

Area Type: All other areas



HC5-5i

analas 3.1k Flie:Sigzall =

LANE VOLUME

WORKSHEET
EAST WEST NORTH SOQUTH
BOUND BOUND BOUND BOUND
LEFT TURN MOVEMENT
1. LT volume 460 70 15 128
2. Opposing mainline volume 330 388 254 142
3. Number of exclusive LT lanes 1 1 1 1
Cross Product [2] * [1] 15180 27160 3810 18176
Left Lane Configuration {E=Excl, S$=Shrd): B E B E
Left Turn Treatment Type: U U U U
4. LT adjustment factor 1.000 1.000 1.000 1.000
5. LT lane vol 0 0 0 0
RIGHT TURN MOVEMENT
Right Lane Configuration (E=Excl, S=Shrd) E S S S
6. RT volume 40 71 93 126
7. Exclusive lanes 1 0 0 0
8. RT adjustment factor 0.850 0.850 (¢.850 0.850
9. Exclusive RT lane volume 47
10. Shared lane vol 84 109 148
THROUGH MOVEMENT
11. Thru volume 348 259 49 128
12. Parking adjustment factor 1.00 1.00 1.00 1.00
13. No. of thru lanes including shared 1 1 1 1
14, Total approach volume 348 343 158 276
15. Prop. of left turns in lane group 0.00 0.00 0.00C 0.00
16. Left turn equivalence 1.94 2.06 1.80 1.60
17. LT adj. factor:
18. Through lane volume 348 343 158 276
19. Critical lane volume 348 343 158 276
Left Turn Check (if [16] > 8)
20. Permitted left turn sneaker capacity: 60 60 20 60

7200/Cmax



HCS=Signals 3.1b Cile:Slghall *

Page ]

SIGNAL OPERATIONS

WORKSHEET

500TH

BOUND

Phase Plan Selection from Lane Volume Worksheet

Critical through-RT vol: [19]

LT lane vol: [5]

Left turn protection: (P/U/N)
Dominant left turn: (Indicate by '<")

Selection Criteria based on the
specified left turn protection

< Indicates the dominant left turn
for each opposing pair

Phase plan selected (1 to 4)

Min. cycle (Cmin) 60 Max.

Timing Plan

SQUTH

Value
3
Movement codes
Critical phase vol [CV]
Critical sum [CS] 624
CBD adjustment [CBD] 1.00
Reference sum [RS] 1539
Lost time/phase [PL]
Lost time/cycle [TL] 8
Cycle length [CYC] 60.0
Phase time
Critical v/c Ratio [Xcm] 0.39

Status Under capacity

Plan 1:
Plan Za:
Pian 2b:
Plan 3a:
Plan 3b:
Plan 4:

cycle (Cmax)

_ EAST-WEST

Ph Ph 2

EWT

348 0

| Q

33. 0.

EAST WEST NORTH
BOUND BOQUND BOUND
348 343 158 276
0 0 0 0
U U U U

U U U U

U P U P

P U P U
<P P <P B

P P P <P

N N N N

1
120
NORTH-
Ph 3 Ph 1 Ph 2 Ph
NST

0 276 0 0
0 4 0 0
0.0 27.0 0.0 0




TRAFFIC IMPACT STUDY
COMMERCIAL DEVELOPMENT
PARK LOT 10, RANGE 6, EGR
CITY OF OWEN SOUND

APPENDIX “D”

LEFT TURN STORAGE LENGTH ANALYSIS
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