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1 INTRODUCTION 
Cressey Development Group is proposing a new mixed-used development at 1503 Kingsway, Vancouver, BC. The proposed 

development will be a 13-story residential/commercial building including 2 levels of underground parking. The project will consist of 

113 apartment units, 41 townhouse units, and 23,247 ft2 of commercial space.  

As part of the Development Permit application, Cressey Development Group retained WSP to prepare a Traffic Impact Assessment of 

the study area. The objectives of this study are to: 

• Collect traffic counts at 22 Avenue/Fleming Street, 22 Avenue/Dumfries Street, 22 Avenue/Lanark Street, Kingsway/Knight

Street, Fleming Street/Perry Street, Kingsway/Perry Street, East King Edward Avenue/Kingsway, and Kingsway/Dumfries Street

intersections;

• Investigate the current traffic distribution at the study intersection during the AM and PM peak-hour periods using the newly

obtained information;

• Determine and analyze the existing and projected traffic volumes resulting from the development, and evaluate their impacts on

the study intersections for the AM and PM peak hours under the 2020 and 2030 planning horizon traffic conditions;

• Identify physical and operational mitigations required to offset network impacts from the development, including TAC signal

warrant analysis where applicable, and an assessment of Kingsway and Dumfries Street intersection with and without a full

signal, including potential left-turn bays and left-turn signal phasing; and,

• Review the parking bylaw requirements and the provisions of the planned development, including an AutoTurn assessment of

vehicle maneuvering.
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2 SITE CONTEXT 

2.1 SITE LOCATION AND STUDY AREA 

The site is located on the northeast corner of Kingsway and Dumfries Street, which was previously occupied by a Rona Home Center. 

The proposed site plan is shown in Appendix A of this report. The proposed development will be a 13-story residential/commercial 

building including 2 levels of underground parking. The project will consist of 113 apartment units, 41 townhouse units, and 23,247 

ft2 of commercial space. This will be divided into 5 separate buildings, including 4 townhouse complexes and one 13 story apartment 

building with ground level retail space. Access to the development will be provided through a mews connecting Dumfries Street and 

Fleming Street, which leads to an underground parkade entrance. 

Figure 2-1 – Study Area 

2.2 LOCAL TRANSPORTATION NETWORK 

ROAD NETWORK 

Kingsway is a major arterial road which provides a connection between the downtown core and Burnaby. The road profile consists of 

6 travel lanes with sidewalks on the side and a landscaped median. Curbside on-street parking is provided during off-peak hours. 

Parking is prohibited in the AM peak for westbound traffic and during the PM peak for eastbound traffic to prioritize through traffic 

and bus travel. Various driveway accesses are provided for residential and commercial developments along the road. Multiple traffic 

signals control traffic flow along the route. The study intersection of Kingsway and East King Edward Avenue is provided with a 

permissive/protected westbound left turn signal to facilitate the north-westbound left-turn movement and the right turn movement 
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from King Edward Avenue to Kingsway. During the site visit, it was overserved that the permissive/protected westbound left turn 

signal at Kingsway and East King Edward Avenue shares the same controller of Kingsway and Dumfries Street pedestrian signal. 

Knight Street is a major arterial road which provides a key north-south connection in the area. The road is the city’s busiest truck 

route1. The road profile consists of 6 travel lanes and a raised median. It transitions to 4 lanes approximately 100m north of Kingsway. 

Knight Street intersects Kingsway at a skewed intersection. Left turn bays are provided on all legs of the intersection. Only 

northbound and southbound left turning traffic are provided with protected permissive left-turn signals. 

East 22 Avenue provides an important east-west connection for the neighbourhood, connecting Knight Street to Sidney Street. East 22 

Avenue is a two-lane local road with curb-side on-street parking. It is a traffic calmed street, with multiple speed humps installed west 

of Dumfries Street as well as 30km/h advisory speed. Knight Street and East 22 Avenue intersection is a right-in/right-out controlled 

intersection. Several local roads intersect East 22 Avenue, including Lanark Street, Fleming Street, Perry Street, and Dumfries Street. 

Traffic along East 22 Avenue is prioritized along all the study intersections excluding the all-way stop controlled Dumfries Street and 

East 22 Avenue intersection. 

Dumfries Street is a north-south local road which will serve as a key site access point. The street intersects East 22 Avenue at an all-

way stop and to Kingsway in the south at a 2-way stop with a pedestrian signal. The road south of the Kingsway is a one-way street 

accommodating southbound traffic only. The northbound direction is reserved for bike access only. 

EXISTING PEDESTRIAN NETWORK 

Sidewalks have been provided on both sides of most roads in the area along with grass boulevards. The only exceptions are Kingsway 

and Fleming Street. Kingsway has provided sidewalks with curb barriers to separate pedestrians and vehicles. Fleming Street is a 

narrow road with no sidewalks for pedestrian access. 

Several crossing facilities are provided in the area. A pedestrian signal has been installed along Kingsway at Dumfries Street to 

facilitate pedestrians crossing Kingsway, especially for the bus stops provided on either side of the road at this location. 

To cross Knight Street, pedestrians may use the Knight Street and Kingsway intersection, which provides marked crosswalks on all 

four legs of the intersection. 

CYCLING NETWORK 

Dumfries Street serves as a local street bikeway in the area, providing a north-south cycle route. Bike push-buttons are provided at 

Dumfries and Kingsway to allow cyclists to cross Kingsway. Various pavement markings and bike route signs have been provided to 

mark the bike route. 

TRANSIT NETWORK 

The site is well-served by transit that connects to Downtown, UBC, Metrotown station, Brentwood station and Stanley Park. The bus 

routes are as follows: 

1. Route 019/N19 – 10-minute frequency service along Kingsway between Metrotown station and Stanley Park.

2. Route 25 – 10-minute frequency service between UBC and Brentwood station. The westbound stop is located south of the

development on East King Edward Avenue and the eastbound stop is located on Kingsway east of Perry Street.

3. Route 22 – 10-minute frequency service between Downtown and Marine Drive/Knight Street Station. The northbound and

southbound stops are located south of the Knight Street and Kingsway intersection.

1 According to Transportation 2040, Knight Street has an 8% truck usage, the highest in the city. 
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3 TRAFFIC VOLUMES 

3.1 EXISTING TRAFFIC VOLUMES 

Peak hour traffic volumes at the study intersection was based on the traffic counts collected on September 11, 2019. Morning and 

afternoon peak hour traffic volumes are shown in Figure 3-1.  

Figure 3-1 – Existing Traffic Volume (2019) 
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3.2 DEVELOPMENT TRAFFIC 

3.2.1 TRIP GENERATION FIGURES 

The development-generated traffic was estimated using the ITE Trip Generation Handbook, 10th Edition. The trip generation rates 

and land use codes are as per the Terms of Reference shown in Appendix B, and then revised based on the latest site plan dated May 

2019. The ITE trip generation codes are shown in Table 3-1. 

Table 3-1 – Proposed Land Uses 

Proposed Land Use ITE Land Use 
ITE Land 

Use Code 

Trip 

Generation 

Unit 

Planned 

Number 

Residential Townhouses 220 
Townhouse 

Units 
41 

Residential Condos 222 Condo Units 113 

Commercial Supermarket 850 1000 sq. ft 10.497 

Commercial Health/Fitness 492 1000 sq. ft 10.245 

Commercial 
General Office 

Building 
710 1000 sq. ft 2.505 

Due to the mixed-use nature of the development, there is potential for internal trips. It has been assumed that 20 percent of the trips 

will be internal (between the various land uses within the development). Assuming the above land uses and ITE trip generation codes, 

Table 3-2 shows the estimated trip generation for the proposed development. The trips generated were based on ITE Trip Generation 

Manual, 20th Edition (September 2017). This development is anticipated to generate approximately 114 vehicles during the AM peak 

hour and 150 vehicles during the PM peak hour not taking into consideration the expected site vehicle trip generated reduction as the 

result of the transportation mode splits described below. 
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Table 3-2 – Trips Generated in the AM and PM Peak Hours 

 

3.2.2 MODAL SPLIT 

The 2011 National Household Survey (NHS) provides transportation mode splits for trips to/from work. WSP compared Canada’s 

overall transportation mode split with the City’s and development neighbourhood’s (Vancouver-Kingsway) transportation mode split. 

Table 3-3 obtained from the Terms of Reference in Appendix B shows Canada’s, the City’s and development neighbourhood’s 2011 

National Household Survey transportation mode splits. The modal split identified for the development of the Terms of Reference is 

used to reduce the number of vehicle trips into and out of the development by 47%. The 47% reduction was verified using the traffic 

count collection at the four adjacent intersections of Fleming Street/22nd Avenue, Perry Street/Fleming Street, Dumfries Street/22nd 

Avenue to the proposed site by comparing the frequency of vehicles, pedestrian and cyclists traveling toward/outward the site.  

As shown in Table 3-4, the proposed development is anticipated to generate approximately 60 vehicles during the AM peak hour and 

79 vehicles during the PM peak hour taking into consideration the transportation modal split reduction. 

 

ITE Land Use
Peak 

Hour

ITE Average 

Trip 

Generation 

Rate

Adjusted 

Trip 

Generation 

Rate*

Proposed In Out In Out Total

AM 0.46 0.37 0.23 0.77 3 12 15

PM 0.56 0.45 0.63 0.37 12 7 18

AM 0.31 0.25 0.24 0.76 7 21 28

PM 0.36 0.29 0.61 0.39 20 13 33

AM 6.67 5.34 0.52 0.48 29 27 56

PM 7.6 6.08 0.52 0.48 33 31 64

AM 1.4 1.12 0.46 0.54 5 6 11

PM 3.92 3.14 0.52 0.48 17 15 32

AM 1.47 1.18 0.88 0.12 3 0 3

PM 1.42 1.14 0.18 0.82 1 2 3

47 66 114

82 68 150

Trip Generation Rate Number of Trips

Units

Units

sq.ft

sq.ft

Total PM Trips

* The calculated vehicle volumes were reduced by 

the expected internal trip numbers for mixed use 

development trip assumptions (20%)

Townhouses 

(Peak Hour of 

Adjacent Street 

Traffic)

Condos 

(Peak Hour of 

Adjacent Street 

Traffic)

Supermarket 

(Peak Hour of 

the Generator)

Health/Fitness 

Club 

(Peak Hour of 

the Generator)

General Office 

Building 

(Peak Hour of 

the Generator)

sq.ft

41

113

10497

10245

2505

Total AM Trips
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Table 3-3 – Transportation Mode Split 

Transportation Mode Canada Vancouver Development 

Neighbourhood 

(Vancouver-Kingsway)* 

Vehicle (driver) 74% 48% 53% 

Vehicle (passenger) 6% 4% 5%** 

Transit 12% 30% 

26 % 

Walk 6% 13% 

Bicycle 1% 4% 15% 

Other 1% 2% 1%** 

*The proportions are estimated based on the traffic counts collected on July 19, 2019. The high bicycle usage is correlated to the summer month season. 
** Default assumptions. 

Table 3-4 – Trips Generated in AM and PM Peak Hours (With Modal Split Reduction) 

 In Out Total 

Total AM Trips 25 35 60 

Total PM Trips 43 36 79 

 

3.2.3 TRIP DISTRIBUTION AND TRAFFIC ASSIGNMENT 

Site-generated traffic distribution was based on the approximate proportions of the existing traffic volumes. The conservative 

approach of assuming 90% of vehicles accessing the site using the Dumfries and Kingsway intersection was used, as it is the closest 

intersection to the site access. Site-generated traffic was distributed as shown in Table 3-5 and in Figure 3-2 below. 

Table 3-5 – Site Trip Distribution 

 AM Peak Hour PM Peak Hour 

Entrance/Exit Inbound 

Traffic (%) 

Outbound 

Traffic (%) 

Inbound 

Traffic (%) 

Outbound 

Traffic (%) 

Knight St North 9% 22% 19% 16% 

Knight St South 14% 12% 17% 16% 

Kingsway West 10% 23% 24% 13% 

Kingsway East 58% 8% 31% 11% 

King Edward St West 9% 0% 9% 0% 

Dumfries South 0% 22% 0% 29% 

E 22nd St East 0% 13% 0% 15% 
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Figure 3-2 – Proposed Site Generated Traffic 
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3.3 PRE-DEVELOPMENT FUTURE TRAFFIC VOLUMES 

The existing traffic volumes were projected based on an annual growth rate of 2.7%, as per the approved Terms of Reference, to 

estimate the background traffic volumes without the proposed development traffic for the planning horizon years of 2020 and 2030. 

Figure 3-3 and Figure 3-4 summarize the background traffic volumes for the future planning horizons of 2020 and 2030 respectively 

without the development generated trips.  

 

Figure 3-3 – Pre-Development Traffic Volumes in 2020 
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Figure 3-4 – Pre-Development Traffic Volumes in 2030 
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3.4 POST-DEVELOPMENT FUTURE TRAFFIC VOLUMES 

The 2020 and 2030 post development traffic volumes were determined by adding the site generated volumes to the background traffic 

volumes. The post-development traffic volumes for the weekday morning and weekday afternoon peak hours under the 2020 and 2030 

planning horizons are illustrated in Figure 3-5 and Figure 3-6, respectively. 

 

Figure 3-5 – Post-Development Peak Hour Traffic Volumes in 2020 
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Figure 3-6 – Post-Development Peak Hour Traffic Volumes in 2030 
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4 TRAFFIC ANALYSIS 

4.1 TRAFFIC ANALYSIS METHODOLOGY 

The existing and proposed intersection geometries and traffic controls were modeled using Synchro 10 software. 

An intersection capacity analysis provides an indication of traffic operations based on calculations of the volume-to-capacity (v/c) 

ratio and delays for individual movements at an intersection. The v/c ratio, also referred to as degree of saturation, represents the 

sufficiency of an intersection to accommodate the vehicular demand. As the v/c ratio approaches 1.00, traffic flow may become 

unstable resulting in delay and queuing.  Once the demand exceeds the capacity (i.e. a v/c ratio greater than 1.00), traffic flow is 

unstable and excessive delay and queuing is expected.  

The Level of Service (LOS) for an intersection provides an indication of the quality of traffic operations and relates to the delay being 

experienced by vehicles. Intersection LOS denoted by letter grades ‘A’ through ‘D’ indicates a satisfactory level of operations, with 

‘A’ being free flow and level ‘D’ representing conditions approaching congestion. Levels designated ‘E’ and ‘F’ represent 

increasingly congested traffic conditions.  

As a target or design parameter, the following is considered appropriate for the study area: 

• Signalized Intersections – LOS D and v/c <0.90 for all individual movements; and, 

• Non-signalized Intersections – LOS D for individual movements.  

 

The following assumptions were made in the model: 

 

• The signalized intersections were modeled using the existing signal timing plans provided by the City of Vancouver. For 

comparison purposes, the cycle lengths and splits were kept as per existing signal timing sheets. 

• The signalized Kingsway and Dumfries Street intersection shares the same controller as the Kingsway and East King Edward 

Street intersection resulting in synchronized green phases.  

• In the AM peak hour, 2 through lanes were assumed for the eastbound direction as opposed to 3 lanes due to the peak hour 

parking restrictions. Similarly, in the PM peak hour, 2 through lanes were assumed for the westbound direction. 

• The peak hour factor (PHF) for each intersection and truck % for each movement were estimated based on the traffic counts 

collected on September 11, 2019. 

4.2 INTERSECTION PERFORMANCE 

Traffic conditions for existing conditions were prepared and analyzed for both the weekday morning and weekday afternoon peak 

periods. The 2020 planning horizon and 2030 planning horizon scenarios were modeled to establish traffic operations with and 

without the proposed development in the future conditions. 

4.2.1 2019 EXISTING CONDITIONS 

As shown in Table 4-1, the intersections are expected to operate under acceptable conditions excluding: 

• Kingsway and Perry Street intersection operates over capacity at LOS F for both the southbound and northbound movements 

during AM peak hour. The delay issues on northbound and southbound movements are the result of the northbound and 

southbound turning traffic attempting to find a gap in the high westbound traffic volumes on Kingsway (2356 vehicles per hour 

during AM peak hour)  

• The Kingsway and Knight Street intersection experiences long delays for all the left turn movements during AM peak hour. Also, 

the westbound through movement and southbound left turn movement are expected to approach capacity (v/c=0.92) during AM 

peak hour and PM peak hour, respectively. 
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Table 4-1 – Existing Intersection Performance 

 

Left Thru Right Left Thru Right Left Thru Right Left Thru Right

V/C = 0.92 Traffic Volume 61 820 196 40 1627 164 285 1173 33 123 765 22

LOS = C LOS F C C C D D C C C C C C

Delay (s) = 32.0 V/C 0.89 0.53 0.53 0.31 0.92 0.92 0.80 0.74 0.74 0.49 0.50 0.50

95th Queue Length(m) #38.7 67.9 67.9 15.8 #153.6 #153.6 #59.6 97.1 97.1 26.2 59.3 59.3

V/C = 0.93 Traffic Volume 93 1512 297 44 930 120 234 1057 36 267 1187 37

LOS = C LOS E D D E C B E C C E C C

Delay = 34.9 V/C 0.77 0.93 0.93 0.59 0.66 0.21 0.88 0.65 0.65 0.92 0.72 0.72

95th Queue Length(m) #46.8 #160.5 #160.5 #25.7 103.1 18.3 #75.6 84.3 84.3 #81.6 96.1 96.1

V/C = 0.7 Traffic Volume 6 915 13 1891 19 5 14 33

LOS = A LOS A A A A A C C C

Delay (s) = 7.4 V/C 0.38 0.38 0.01 0.51 0.51 0.15 0.15 0.15

95th Queue Length(m) 57.6 57.6 3.1 87.9 87.9 14.3 14.3 14.3

V/C = 0.86 Traffic Volume 21 1685 22 1123 25 8 21 31

LOS = A LOS A A A A A B B B

Delay (s) = 8.7 V/C 0.53 0.53 0.53 0.45 0.02 0.17 0.17 0.17

95th Queue Length(m) 75.9 75.9 75.9 68.6 2.1 13.6 13.6 13.6

V/C = 0.7 Traffic Volume 382 552 1835 986

LOS = A LOS C A A A

Delay (s) = 4.3 V/C 0.70 0.32 0.37 0.58

95th Queue Length(m) 67.8 0.0 0.0 10.6

V/C = 0.86 Traffic Volume 485 508 1081 1782

LOS = A LOS D A A A

Delay (s) = 8.7 V/C 0.86 0.29 0.31 0.70

95th Queue Length(m) #137.0 0.0 0.0 12.5

V/C = 3.76 Traffic Volume 11 1306 11 10 2356 10 2 1 31 1 0 25

LOS = F LOS A A A A A A F F F F F F

Delay (s) = 71.3 V/C 0.06 0.53 0.01 0.02 0.71 0.36 0.61 0.61 0.61 3.76 3.76 3.76

95th Queue Length(m) 1.6 1.6 0.0 0.4 0.4 0.0 20.0 20.0 20.0 ERR ERR ERR

V/C = 0.66 Traffic Volume 34 2183 21 15 1550 26 0 0 15 1 0 38

LOS = A LOS A A A A A A A A A C C C

Delay (s) = 0.9 V/C 0.09 0.66 0.34 0.04 0.63 0.02 0.02 0.02 0.02 0.17 0.17 0.17

95th Queue Length(m) 2.3 2.3 0.0 1.1 1.1 0.0 0.5 0.5 0.5 4.8 4.8 4.8

V/C = 0.32 Traffic Volume 42 1330 68 910

LOS = A LOS A A A A

Delay (s) = 0.2 V/C 0.05 0.32 0.20 0.18

95th Queue Length(m) 1.3 0.0 0.0 0.0

V/C = 0.3 Traffic Volume 56 1142 128 1491

LOS = A LOS B A A A

Delay (s) = 0.2 V/C 0.07 0.27 0.21 0.30

95th Queue Length(m) 1.9 0.0 0.0 0.0

V/C = 0.03 Traffic Volume 1 67 38 1 3 4

LOS = A LOS A A A A A A

Delay (s) = 0.6 V/C 0.00 0.00 0.03 0.03 0.01 0.01

95th Queue Length(m) 0.0 0.0 0.0 0.0 0.2 0.2

V/C = 0.03 Traffic Volume 6 122 35 3 2 3

LOS = A LOS A A A A A A

Delay (s) = 0.6 V/C 0.01 0.01 0.03 0.03 0.01 0.01

95th Queue Length(m) 0.1 0.1 0.0 0.0 0.2 0.2

V/C = 0.13 Traffic Volume 1 64 12 45 31 5 13 3 8 8 12 2

LOS = A LOS A A A A A A A A A A A A

Delay (s) = 7.7 V/C 0.11 0.11 0.11 0.13 0.13 0.13 0.04 0.04 0.04 0.04 0.04 0.04

95th Queue Length(m) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

V/C = 0.2 Traffic Volume 3 103 27 28 22 4 15 9 30 4 7 0

LOS = A LOS A A A A A A A A A A A A

Delay (s) = 7.9 V/C 0.20 0.20 0.20 0.09 0.09 0.09 0.09 0.09 0.09 0.02 0.02 0.02

95th Queue Length(m) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

V/C = 0.05 Traffic Volume 68 5 3 76 4 4

LOS = A LOS A A A A B B

Delay (s) = 0.7 V/C 0.05 0.05 0.00 0.00 0.01 0.01

95th Queue Length(m) 0.0 0.0 0.1 0.1 0.3 0.3

V/C = 0.1 Traffic Volume 125 10 4 49 5 6

LOS = A LOS A A A A A A

Delay (s) = 0.7 V/C 0.10 0.10 0.00 0.00 0.02 0.02

95th Queue Length(m) 0.0 0.0 0.1 0.1 0.4 0.4

V/C = 0.01 Traffic Volume 2 0 5 2 1 2 6 9 3 5 19 5

LOS = A LOS A A A A A A A A A A A A

Delay = 3.2 V/C 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00

95th Queue Length(m) 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1

V/C = 0.05 Traffic Volume 11 4 17 2 0 4 30 17 7 3 24 7

LOS = A LOS A A A A A A A A A A A A

Delay (s) = 5.0 V/C 0.05 0.05 0.05 0.01 0.01 0.01 0.03 0.03 0.03 0.03 0.00 0.00

95th Queue Length(m) 1.3 1.3 1.3 0.2 0.2 0.2 0.6 0.6 0.6 0.1 0.1 0.1

Perry St and 

Fleming St

AM

PM

E 22nd Ave and 

Dumfries St

AM

PM

E 22nd Ave and 

Fleming St 

(West)

AM

PM

Knight St and E 

22nd Ave

AM

PM

E 22nd Ave and 

Lanark St

AM

PM

Kingsway and E 

King Edward St

AM

PM

Kingsway and 

Perry St

AM

PM

Northbound Southbound

Kingsway and 

Knight St

AM

PM

Performance
Eastbound Westbound

Kingsway and 

Dumfries St

AM

PM

Intersection Overall Intersection
Peak 

Time
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4.2.2 2020 BACKGROUND 

The capacity and delay issues at the Kingsway/Perry Street and Kingsway/Knight Street intersections in the existing conditions are 

expected to deteriorate in the 2020 year without the development as shown in Table 4-2. Other study intersections are performing 

acceptably. 

Table 4-2 – 2020 Background Conditions- Intersection Performance 

 

 

Left Thru Right Left Thru Right Left Thru Right Left Thru Right

V/C = 0.94 Traffic Volume 63 842 201 41 1671 168 293 1205 34 126 786 23

LOS = C LOS F C C C D D D C C C C C

Delay (s) = 33.4 V/C 0.91 0.54 0.54 0.33 0.94 0.94 0.83 0.76 0.76 0.50 0.51 0.51

95th Queue Length(m) #40.0 70.0 70.0 16.4 #167.7 #167.7 #66.4 100.5 100.5 27.1 60.9 60.9

V/C = 0.96 Traffic Volume 96 1553 305 45 955 123 240 1086 37 274 1219 38

LOS = D LOS F D D E C B E C C E C C

Delay (s) = 37.1 V/C 0.84 0.95 0.95 0.60 0.68 0.21 0.90 0.67 0.67 0.96 0.73 0.73

95th Queue Length(m) #50.1 #168.7 #168.7 #26.6 106.9 18.9 #78.5 87.0 87.0 #87.9 99.4 99.4

V/C = 0.71 Traffic Volume 6 940 13 1942 20 5 14 34

LOS = A LOS A A A A A C C C

Delay (s) = 7.5 V/C 0.39 0.39 0.01 0.52 0.52 0.16 0.16 0.16

95th Queue Length(m) 60.0 60.0 3.1 91.9 91.9 14.6 14.6 14.6

V/C = 0.88 Traffic Volume 22 1730 23 1153 26 8 22 32

LOS = A LOS A A A A A B B B

Delay (s) = 8.7 V/C 0.54 0.54 0.54 0.46 0.03 0.18 0.18 0.18

95th Queue Length(m) 79.3 79.3 79.3 71.4 2.2 13.7 13.7 13.7

V/C = 0.71 Traffic Volume 392 567 1885 1013 0

LOS = A LOS C A A A A

Delay (s) = 4.4 V/C 0.71 0.33 0.38 0.60 0.60

95th Queue Length(m) 71.4 0.0 0.0 11.0 11.0

V/C = 0.88 Traffic Volume 498 522 1110 1830 1

LOS = A LOS D A A A A

Delay (s) = 9.3 V/C 0.88 0.30 0.31 0.72 0.72

95th Queue Length(m) #142.7 0.0 0.0 12.8 12.8

V/C = 5.83 Traffic Volume 11 1341 11 10 2420 10 2 1 32 1 0 26

LOS = F LOS A A A A A A F F F F F F

Delay (s) = 72.5 V/C 0.07 0.54 0.01 0.02 0.73 0.37 0.75 0.75 0.75 5.83 5.83 5.83

95th Queue Length(m) 1.8 1.8 0.0 0.4 0.4 0.0 24.1 24.1 24.1 ERR ERR ERR

V/C = 0.68 Traffic Volume 35 2242 22 15 1592 27 0 0 15 1 0 39

LOS = A LOS A A A A A A B B B C C C

Delay (s) = 0.9 V/C 0.09 0.68 0.35 0.05 0.64 0.02 0.02 0.02 0.02 0.18 0.18 0.18

95th Queue Length(m) 2.4 2.4 0.0 1.2 1.2 0.0 0.5 0.5 0.5 5.2 5.2 5.2

V/C = 0.33 Traffic Volume 43 1366 70 935

LOS = A LOS A A A A

Delay (s) = 0.2 V/C 0.05 0.33 0.21 0.19

95th Queue Length(m) 1.4 0.0 0.0 0.0

V/C = 0.3 Traffic Volume 58 1173 131 1531

LOS = A LOS B A A A

Delay (s) = 0.2 V/C 0.08 0.28 0.22 0.30

95th Queue Length(m) 2.0 0.0 0.0 0.0

V/C = 0.03 Traffic Volume 1 69 39 1 3 4

LOS = A LOS A A A A A A

Delay (s) = 0.6 V/C 0.00 0.00 0.03 0.03 0.01 0.01

95th Queue Length(m) 0.0 0.0 0.0 0.0 0.2 0.2

V/C = 0.04 Traffic Volume 6 125 36 3 2 3

LOS = A LOS A A A A A A

Delay (s) = 0.6 V/C 0.01 0.01 0.04 0.04 0.01 0.01

95th Queue Length(m) 0.1 0.1 0.0 0.0 0.2 0.2

V/C = 0.13 Traffic Volume 1 66 12 46 32 5 13 3 8 8 12 2

LOS = A LOS A A A A A A A A A A A A

Delay (s) = 7.7 V/C 0.12 0.12 0.12 0.13 0.13 0.13 0.04 0.04 0.04 0.04 0.04 0.04

95th Queue Length(m) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

V/C = 0.21 Traffic Volume 3 106 28 29 23 4 15 9 31 4 7 0

LOS = A LOS A A A A A A A A A A A A

Delay (s) = 7.9 V/C 0.21 0.21 0.21 0.09 0.09 0.09 0.09 0.09 0.09 0.02 0.02 0.02

95th Queue Length(m) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

V/C = 0.06 Traffic Volume 70 5 3 78 4 4

LOS = A LOS A A A A B B

Delay (s) = 0.7 V/C 0.06 0.06 0.00 0.00 0.01 0.01

95th Queue Length(m) 0.0 0.0 0.1 0.1 0.3 0.3

V/C = 0.1 Traffic Volume 128 10 4 50 5 6

LOS = A LOS A A A A A A

Delay (s) = 0.7 V/C 0.10 0.10 0.00 0.00 0.02 0.02

95th Queue Length(m) 0.0 0.0 0.1 0.1 0.4 0.4

V/C = 0.01 Traffic Volume 2 0 5 2 1 2 6 9 3 5 20 5

LOS = A LOS A A A A A A A A A A A A

Delay (s) = 3.2 V/C 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

95th Queue Length(m) 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1

V/C = 0.05 Traffic Volume 11 4 17 2 0 4 31 17 7 3 25 7

LOS = A LOS A A A A A A A A A A A A

Delay (s) = 4.9 V/C 0.05 0.05 0.05 0.01 0.01 0.01 0.03 0.03 0.03 0.00 0.00 0.00

95th Queue Length(m) 1.3 1.3 1.3 0.2 0.2 0.2 0.6 0.6 0.6 0.1 0.1 0.1

Kingsway and 

Dumfries St

AM

PM

Intersection Overall Intersection
Peak 

Time
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Knight St

AM

PM
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PM
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PM
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AM

PM
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AM

PM
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AM

PM

E 22nd Ave and 
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AM

PM
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4.2.3 2020 POST-DEVELOPMENT 

The site generated traffic is expected to have a marginal effect on study intersections’ performance. Consistent with existing and 2020 

background conditions, the Kingsway/Perry Street and Kingsway/Knight Street intersections are expected to perform with delay and 

capacity issues as shown in Table 4-3. Other study intersections are expected to perform acceptably under the 2020 planning horizon.  

Table 4-3 – 2020 Post Development Conditions- Intersection Performance 

 

Left Thru Right Left Thru Right Left Thru Right Left Thru Right

V/C = 0.95 Traffic Volume 63 845 201 45 1679 172 293 1205 38 128 786 23

LOS = C LOS F C C C D D D C C C C C

Delay (s) = 33.8 V/C 0.91 0.54 0.54 0.37 0.95 0.95 0.83 0.76 0.76 0.51 0.51 0.51

95th Queue Length(m) #40.0 70.2 70.2 18.2 #169.8 #169.8 #66.4 100.9 100.9 27.8 60.9 60.9

V/C = 0.96 Traffic Volume 96 1564 305 51 959 128 240 1086 44 274 1219 46

LOS = D LOS F D D E C B E C C E C C

Delay (s) = 37.6 V/C 0.85 0.96 0.96 0.69 0.68 0.22 0.90 0.67 0.67 0.96 0.74 0.74

95th Queue Length(m) #50.3 #170.1 #170.1 #31.3 107.3 19.9 #78.5 87.7 87.7 #88.3 100.1 100.1

V/C = 0.74 Traffic Volume 14 940 13 1942 34 8 22 52

LOS = A LOS A A A A A C C C

Delay (s) = 8.9 V/C 0.45 0.45 0.01 0.58 0.58 0.25 0.25 0.25

95th Queue Length(m) 62.6 62.6 62.6 93.0 93.0 20.9 20.9 20.9

V/C = 0.89 Traffic Volume 48 1730 23 1153 39 12 32 47

LOS = A LOS A A A A A B B B

Delay (s) = 9.1 V/C 0.58 0.58 0.58 0.46 0.04 0.26 0.26 0.26

95th Queue Length(m) 85.2 85.2 85.2 71.4 3.6 17.9 17.9 17.9

V/C = 0.74 Traffic Volume 394 567 1899 1016 0

LOS = A LOS C A A A A

Delay (s) = 4.3 V/C 0.74 0.33 0.38 0.56 0.56

95th Queue Length(m) 72.1 0.0 0.0 11.1 11.1

V/C = 0.89 Traffic Volume 502 522 1123 1834 1

LOS = A LOS D A A A A

Delay (s) = 9.3 V/C 0.89 0.30 0.32 0.72 0.72

95th Queue Length(m) #144.5 0.0 0.0 13.0 13.0

V/C = 6.53 Traffic Volume 13 1344 11 10 2434 10 2 1 36 1 0 26

LOS = F LOS A A A A A A F F F F F F

Delay (s) = 72.4 V/C 0.08 0.54 0.01 0.02 0.74 0.37 0.79 0.79 0.79 6.53 6.53 6.53

95th Queue Length(m) 2.1 2.1 0.0 0.4 0.4 0.0 26.1 26.1 26.1 ERR ERR ERR

V/C = 0.68 Traffic Volume 39 2246 22 15 1605 27 0 0 22 2 0 42

LOS = A LOS A A A A A A B B B D D D

Delay (s) = 1.1 V/C 0.10 0.68 0.35 0.05 0.65 0.02 0.03 0.03 0.03 0.24 0.24 0.24

95th Queue Length(m) 2.8 2.8 0.0 1.2 1.2 0.0 0.8 0.8 0.8 7.1 7.1 7.1

V/C = 0.33 Traffic Volume 45 1372 70 937

LOS = A LOS A A A A

Delay (s) = 0.2 V/C 0.06 0.33 0.21 0.19

95th Queue Length(m) 1.5 0.0 0.0 0.0

V/C = 0.3 Traffic Volume 59 1178 131 1539

LOS = A LOS B A A A

Delay (s) = 0.2 V/C 0.08 0.28 0.22 0.30

95th Queue Length(m) 2.0 0.0 0.0 0.0

V/C = 0.03 Traffic Volume 1 69 41 1 3 4

LOS = A LOS A A A A A A

Delay (s) = 0.6 V/C 0.00 0.00 0.03 0.03 0.01 0.01

95th Queue Length(m) 0.0 0.0 0.0 0.0 0.2 0.2

V/C = 0.04 Traffic Volume 6 125 37 3 2 3

LOS = A LOS A A A A A A

Delay (s) = 0.6 V/C 0.01 0.01 0.04 0.04 0.01 0.01

95th Queue Length(m) 0.1 0.1 0.0 0.0 0.2 0.2

V/C = 0.13 Traffic Volume 1 66 12 46 32 5 15 3 9 8 12 2

LOS = A LOS A A A A A A A A A A A A

Delay (s) = 7.8 V/C 0.12 0.12 0.12 0.13 0.13 0.13 0.04 0.04 0.04 0.04 0.04 0.04

95th Queue Length(m) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

V/C = 0.21 Traffic Volume 3 106 28 30 23 9 15 9 38 4 7 8

LOS = A LOS A A A A A A A A A A A A

Delay (s) = 8 V/C 0.21 0.21 0.21 0.10 0.10 0.10 0.10 0.10 0.10 0.03 0.03 0.03

95th Queue Length(m) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

V/C = 0.06 Traffic Volume 71 5 3 78 4 8

LOS = A LOS A A A A B B

Delay (s) = 0.9 V/C 0.06 0.06 0.00 0.00 0.02 0.02

95th Queue Length(m) 0.0 0.0 0.1 0.1 0.5 0.5

V/C = 0.1 Traffic Volume 130 10 4 50 5 10

LOS = A LOS A A A A A A

Delay (s) = 0.8 V/C 0.10 0.10 0.00 0.00 0.02 0.02

95th Queue Length(m) 0.0 0.0 0.1 0.1 0.6 0.6

V/C = 0.01 Traffic Volume 2 0 5 2 1 2 8 9 3 5 20 5

LOS = A LOS A A A A A A A A A A A A

Delay (s) = 3.3 V/C 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00

95th Queue Length(m) 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.1

V/C = 0.06 Traffic Volume 11 4 21 2 0 4 35 17 7 3 25 7

LOS = A LOS A A A A A A A A A A A A

Delay (s) = 5.2 V/C 0.06 0.06 0.06 0.01 0.01 0.01 0.03 0.03 0.03 0.00 0.00 0.00

95th Queue Length(m) 1.5 1.5 1.5 0.3 0.3 0.3 0.7 0.7 0.7 0.1 0.1 0.1

Perry St and 

Fleming St

AM

PM

E 22nd Ave and 

Dumfries St

AM

PM
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AM

PM

Knight St and E 
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AM

PM
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AM

PM

Kingsway and E 

King Edward St

AM

PM

Kingsway and 
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AM

PM

Northbound Southbound

Kingsway and 

Knight St

AM

PM
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Eastbound Westbound

Kingsway and 
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4.2.4 2030 BACKGROUND 

The capacity and delay issues at the Kingsway/Perry Street and Kingsway/Knight Street intersections in the existing conditions are 

expected to deteriorate in the year 2030 without the development as shown in Table 4-4. The right turn movement from East King 

Edward Avenue to Kingsway is expected to perform over capacity during the PM peak hour under the 2030 planning horizon without 

the development traffic. Other study intersections are expected to perform acceptably. 

Table 4-4 – 2030 Background Conditions- Intersection Performance 

 

Left Thru Right Left Thru Right Left Thru Right Left Thru Right

V/C = 1.32 Traffic Volume 82 1100 263 54 2182 220 382 1573 44 165 1026 30

LOS = F LOS F C C F F F F D D C C C

Delay (s) = 81.8 V/C 1.20 0.71 0.71 0.80 1.23 1.23 1.32 0.99 0.99 0.65 0.66 0.66

95th Queue Length(m) #51.9 99.0 99.0 #34.2 #259.1 #259.1 #140.7 #158.7 #158.7 #41.9 83.1 83.1

V/C = 1.7 Traffic Volume 125 2028 398 59 1247 161 314 1417 48 358 1592 50

LOS = F LOS F F F F D B F D D F D D

Delay (s) = 89.2 V/C 1.70 1.25 1.25 0.80 0.88 0.28 1.18 0.87 0.87 1.32 0.96 0.96

95th Queue Length(m) #61.5 #259.6 #259.6 #35.9 #158.6 27.0 #116.7 122.6 122.6 #137.4 #155.6 #155.2

V/C = 0.88 Traffic Volume 8 1227 17 2536 25 7 19 44

LOS = B LOS A A A B B C C C

Delay (s) = 10.9 V/C 0.56 0.56 0.02 0.73 0.73 0.25 0.25 0.25

95th Queue Length(m) 90.9 90.9 3.7 150.6 150.6 19.4 19.4 19.4

V/C = 1.2 Traffic Volume 28 2260 30 1506 34 11 28 42

LOS = B LOS B B B A A C C C

Delay (s) = 11.1 V/C 0.72 0.72 0.72 0.59 0.03 0.26 0.26 0.26

95th Queue Length(m) 132.1 132.1 132.1 108.8 m2.9 19.1 19.1 19.1

V/C = 0.88 Traffic Volume 512 740 2461 1322 0

LOS = A LOS D A A B B

Delay (s) = 7 V/C 0.88 0.43 0.49 0.77 0.77

95th Queue Length(m) #130.9 0.0 0.0 13.8 13.8

V/C = 1.2 Traffic Volume 650 681 1450 2390 1

LOS = C LOS F A A B B

Delay (s) = 23.1 V/C 1.20 0.39 0.41 0.88 0.88

95th Queue Length(m) #207.5 0.0 0.0 22.6 22.6

V/C = ERR Traffic Volume 15 1751 15 13 3159 13 3 1 42 1 0 34

LOS = F LOS C A A A A A F F F F F F

Delay (s) = ERR V/C 0.20 0.71 0.01 0.03 0.96 0.49 19.74 19.74 19.74 ERR ERR ERR

95th Queue Length(m) 5.4 5.4 0.0 0.9 0.9 0.0 ERR ERR ERR ERR ERR ERR

V/C = 0.89 Traffic Volume 46 2927 28 20 2079 35 0 0 20 1 0 51

LOS = A LOS A A A A A A B B B F F F

Delay (s) = 2.9 V/C 0.19 0.89 0.46 0.12 0.84 0.02 0.04 0.04 0.04 0.46 0.46 0.46

95th Queue Length(m) 5.5 5.5 0.0 3.3 3.3 0.0 0.9 0.9 0.9 16.1 16.1 16.1

V/C = 0.43 Traffic Volume 56 1784 91 1220

LOS = A LOS B A A A

Delay (s) = 0.2 V/C 0.08 0.43 0.27 0.24

95th Queue Length(m) 2.1 0.0 0.0 0.0

V/C = 0.4 Traffic Volume 75 1531 172 1999

LOS = A LOS B A A A

Delay (s) = 0.2 V/C 0.11 0.36 0.28 0.40

95th Queue Length(m) 3.0 0.0 0.0 0.0

V/C = 0.04 Traffic Volume 1 90 51 1 4 5

LOS = A LOS A A A A A A

Delay (s) = 0.6 V/C 0.00 0.00 0.04 0.04 0.01 0.01

95th Queue Length(m) 0.0 0.0 0.0 0.0 0.3 0.3

V/C = 0.05 Traffic Volume 8 164 47 4 3 4

LOS = A LOS A A A A A A

Delay (s) = 0.6 V/C 0.01 0.01 0.05 0.05 0.01 0.01

95th Queue Length(m) 0.2 0.2 0.0 0.0 0.3 0.3

V/C = 0.17 Traffic Volume 1 86 16 60 42 7 17 4 11 11 16 3

LOS = A LOS A A A A A A A A A A A A

Delay (s) = 8 V/C 0.16 0.16 0.16 0.17 0.17 0.17 0.05 0.05 0.05 0.05 0.05 0.05

95th Queue Length(m) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

V/C = 0.28 Traffic Volume 4 138 36 38 30 5 20 12 40 5 9 0

LOS = A LOS A A A A A A A A A A A A

Delay (s) = 8.4 V/C 0.28 0.28 0.28 0.12 0.12 0.12 0.12 0.12 0.12 0.03 0.03 0.03

95th Queue Length(m) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

V/C = 0.07 Traffic Volume 91 7 4 102 5 5

LOS = A LOS A A A A B B

Delay (s) = 0.6 V/C 0.07 0.07 0.00 0.00 0.02 0.02

95th Queue Length(m) 0.0 0.0 0.1 0.1 0.4 0.4

V/C = 0.13 Traffic Volume 168 13 5 66 7 8

LOS = A LOS A A A A B B

Delay (s) = 0.7 V/C 0.13 0.13 0.00 0.00 0.03 0.03

95th Queue Length(m) 0.0 0.0 0.1 0.1 0.7 0.7

V/C = 0.02 Traffic Volume 3 0 7 3 1 3 8 12 4 7 25 7

LOS = A LOS A A A A A A A A A A A A

Delay (s) = 3.4 V/C 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

95th Queue Length(m) 0.4 0.4 0.4 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2

V/C = 0.07 Traffic Volume 15 5 23 3 0 5 40 23 9 4 32 9

LOS = A LOS B B B B B B A A A A A A

Delay (s) = 5 V/C 0.07 0.07 0.07 0.01 0.01 0.01 0.03 0.03 0.03 0.00 0.00 0.00

95th Queue Length(m) 1.9 1.9 1.9 0.3 0.3 0.3 0.8 0.8 0.8 0.1 0.1 0.1
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PM
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4.2.5 2030 POST-DEVELOPMENT 

The site generated traffic is expected to have a marginal effect on the study intersections’ performances. Consistent with the existing 

2030 background conditions, the Kingsway/Perry Street and Kingsway/Knight Street intersections are expected to perform with issues 

as shown in Table 4-3. The eastbound right turn movement from East King Edward to Kingsway is anticipated to continue operating 

with capacity and delay issues during the PM peak hour. Other study intersections are expected to perform acceptably under the 2030 

planning horizon.  

Table 4-5 – 2030 Post Development Conditions- Intersection Performance 

 

Left Thru Right Left Thru Right Left Thru Right Left Thru Right

V/C = 1.32 Traffic Volume 82 1103 263 58 2190 224 382 1573 48 167 1026 30

LOS = F LOS F C C F F F F D D C C C

Delay (s) = 83.2 V/C 1.20 0.71 0.71 0.86 1.24 1.24 1.32 0.99 0.99 0.66 0.66 0.66

95th Queue Length(m) #51.9 99.6 99.6 #37.2 #261.3 #261.3 #140.7 #159.3 #159.3 #43.2 83.1 83.1

V/C = 1.7 Traffic Volume 125 2039 398 65 1251 166 314 1417 55 358 1592 58

LOS = F LOS F F F F D B F D D F D D

Delay (s) = 90.2 V/C 1.70 1.25 1.25 0.88 0.89 0.29 1.18 0.88 0.88 1.32 0.97 0.97

95th Queue Length(m) #61.5 #261.4 #261.4 #39.7 #160.4 28.1 #116.7 123.5 123.5 #137.4 #156.4 #156.4

V/C = 0.88 Traffic Volume 16 1227 17 2536 39 10 27 62

LOS = B LOS B B A B B C C C

Delay (s) = 11.6 V/C 0.61 0.61 0.02 0.74 0.74 0.34 0.34 0.34

95th Queue Length(m) 98.0 98.0 3.7 153.1 153.1 25.9 25.9 25.9

V/C = 1.2 Traffic Volume 54 2260 30 1506 47 15 38 57

LOS = B LOS B B B A A C C C

Delay (s) = 12.6 V/C 0.78 0.78 0.78 0.59 0.04 0.34 0.34 0.34

95th Queue Length(m) #155.8 #155.8 #155.8 108.8 4.0 25.4 25.4 25.4

V/C = 0.88 Traffic Volume 514 740 2475 1325 0

LOS = A LOS D A A A A

Delay (s) = 6.9 V/C 0.88 0.43 0.50 0.77 0.77

95th Queue Length(m) #131.6 0.0 0.0 14.0 14.0

V/C = 1.2 Traffic Volume 654 681 1463 2394 1

LOS = C LOS F A A B B

Delay (s) = 25.2 V/C 1.20 0.39 0.41 0.88 0.88

95th Queue Length(m) #209.0 0.0 0.0 26.6 26.6

V/C = ERR Traffic Volume 17 1754 15 13 3173 13 3 1 46 1 0 34

LOS = F LOS C A A A A A F F F F F F

Delay (s) = ERR V/C 0.24 0.71 0.01 0.03 0.96 0.49 22.30 22.30 22.30 ERR ERR ERR

95th Queue Length(m) 6.7 6.7 0.0 0.9 0.9 0.0 ERR ERR ERR ERR ERR ERR

V/C = 0.89 Traffic Volume 50 2931 28 20 2092 35 0 0 27 2 0 54

LOS = A LOS A A A A A A B B B F F F

Delay (s) = 3.7 V/C 0.21 0.89 0.46 0.12 0.85 0.02 0.05 0.05 0.05 0.69 0.69 0.69

95th Queue Length(m) 6.3 6.3 0.0 3.3 3.3 0.0 1.2 1.2 1.2 26.6 26.6 26.6

V/C = 0.43 Traffic Volume 58 1790 1 1222

LOS = A LOS B A A A

Delay (s) = 0.2 V/C 0.08 0.43 0.27 0.24

95th Queue Length(m) 2.2 0.0 0.0 0.0

V/C = 0.4 Traffic Volume 76 1536 172 76

LOS = A LOS B A A A

Delay (s) = 0.2 V/C 0.11 0.37 0.28 0.40

95th Queue Length(m) 3.0 0.0 0.0 0.0

V/C = 0.04 Traffic Volume 1 90 53 1 4 5

LOS = A LOS A A A A A A

Delay (s) = 0.5 V/C 0.00 0.00 0.00 0.00 0.00 0.00

95th Queue Length(m) 0.0 0.0 0.0 0.0 0.3 0.3

V/C = 0.05 Traffic Volume 8 164 48 4 3 4

LOS = A LOS A A A A A A

Delay (s) = 0.6 V/C 0.01 0.01 0.05 0.05 0.01 0.01

95th Queue Length(m) 0.2 0.2 0.0 0.0 0.3 0.3

V/C = 0.17 Traffic Volume 1 86 16 60 42 7 19 4 12 11 16 3

LOS = A LOS A A A A A A A A A A A A

Delay (s) = 8.1 V/C 0.16 0.16 0.16 0.17 0.17 0.17 0.06 0.06 0.06 0.05 0.05 0.05

95th Queue Length(m) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

V/C = 0.28 Traffic Volume 4 138 36 39 30 10 20 12 47 5 9 8

LOS = A LOS A A A A A A A A A A A A

Delay (s) = 8.5 V/C 0.28 0.28 0.28 0.14 0.14 0.14 0.13 0.13 0.13 0.04 0.04 0.04

95th Queue Length(m) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

V/C = 0.07 Traffic Volume 92 7 4 102 5 9

LOS = A LOS A A A A B B

Delay (s) = 0.8 V/C 0.07 0.07 0.00 0.00 0.02 0.02

95th Queue Length(m) 0.0 0.0 0.1 0.1 0.6 0.6

V/C = 0.14 Traffic Volume 170 13 5 66 7 12

LOS = A LOS A A A A B B

Delay (s) = 0.9 V/C 0.14 0.14 0.00 0.00 0.03 0.03

95th Queue Length(m) 0.0 0.0 0.1 0.1 0.8 0.8

V/C = 0.02 Traffic Volume 3 0 7 3 1 3 10 12 4 7 25 7

LOS = A LOS A A A A A A A A A A A A

Delay (s) = 3.5 V/C 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

95th Queue Length(m) 0.5 0.5 0.5 0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.2

V/C = 0.08 Traffic Volume 15 5 27 3 0 5 44 23 9 4 32 9

LOS = A LOS B B B B B B A A A A A A

Delay (s) = 5.2 V/C 0.08 0.08 0.08 0.01 0.01 0.01 0.04 0.04 0.04 0.00 0.00 0.00

95th Queue Length(m) 2.1 2.1 2.1 0.3 0.3 0.3 0.9 0.9 0.9 0.1 0.1 0.1

Perry St and 

Fleming St

AM

PM

E 22nd Ave and 

Dumfries St

AM

PM

E 22nd Ave and 

Fleming St 

(West)

AM

PM

Knight St and E 

22nd Ave

AM

PM

E 22nd Ave and 

Lanark St

AM

PM

Kingsway and E 

King Edward St

AM

PM

Kingsway and 

Perry St

AM

PM

Northbound Southbound

Kingsway and 

Knight St

AM

PM

Performance
Eastbound Westbound

Kingsway and 

Dumfries St

AM

PM

Intersection Overall Intersection
Peak 

Time
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4.3 IMPROVEMENT MEASURES 

4.3.1 PERRY STREET/KINGSWAY INTERSECTION 

As part of the Traffic Impact Assessment, the City of Vancouver requested that signal warrant studies be completed at the required 

intersections including the expected over-capacity Kingsway and Perry Street intersection. As shown in Appendix C, the warrant 

study was completed using standards set out by the Transportation Association of Canada (TAC), namely using the Traffic Signal 

Warrant Spreadsheet – v2.0 (TAC 2014). The conservative approach of using the projected 2030 post development traffic volumes 

was taken to assess the signal warrant for the Perry Street and Kingsway intersection. Midday traffic data are unavailable for this 

study, so the conservative approach of assuming the midday traffic volume is a combination of PM peak hour and AM peak hours is 

taken. Based on the traffic signal warrant guidelines provided by TAC, a traffic signal is not warranted at Perry Street intersection as 

the result of the minimal traffic volumes on Perry Street. According to TAC, the minor street warrant threshold is 75 vehicles per 

hour. 

The entire Kingsway corridor operates as a system in which the upstream intersections affect traffic operations downstream. Since 

Miller Street and Kingsway intersection was not part of the study area, the westbound traffic volumes at Kingsway/Perry Street 

intersection do not account for the arrival patterns resulting from a signal at that location. Consequently, it is likely that the delay 

issues summarized above for Kingsway and Perry Street intersection may be overestimated. It is anticipated that the upstream signal 

would produce gaps in the traffic arriving at the Perry Street and Kingsway intersection. This assumption was validated by adding the 

Miller Street/Kingsway signalized intersection to the Synchro model for 2030 post development conditions. The signal timing and 

traffic volumes at the Miller Street and Kingsway intersection is assumed to be similar to Dumfries Street and Kingsway intersection 

for this validation study. As shown in Table 4-6, it is expected that the Perry Street/Kingsway intersection operates acceptably in 

practice excluding the westbound through movement which is approaching capacity (v/c=0.96) in the AM peak hour during the 2030 

planning horizon. 

Table 4-6 – 2030 Post Development Conditions at Kingsway and Perry Street intersection – Signalized Miller Street/Kingsway 

intersection metering effect incorporated 

 

It is recommended that the Perry Street/Kingsway intersection be monitored to ensure the signalized Miller Street/Kingsway 

intersection provides gaps in the westbound movement for the northbound and southbound traffic. Consequently, if delay issues are 

still experienced by the northbound and southbound vehicles despite of the gap, it is recommended that the through and left turn 

movements (maximum 3 vehicles per hour during the AM peak hour in the 2030 post development conditions) be prohibited from 

Perry Street, and Perry Street modified to a right-out only approach. As shown in Table 4-7, Perry Street and Kingsway intersection is 

expected to perform within acceptable performance measures if modified to right-out only.  

Table 4-7 – 2030 Post Development Conditions at Kingsway and Perry Street intersection – Perry Street modified to Right Out 

Only 

 

Left Thru Right Left Thru Right Left Thru Right Left Thru Right

V/C = 0.96 Traffic Volume 17 1754 15 13 3173 13 3 1 46 1 0 34

LOS = A LOS A A A A A A C C C C C C

Delay (s) = 0.9 V/C 0.08 0.71 0.01 0.03 0.96 0.49 0.16 0.16 0.16 0.12 0.12 0.12

95th Queue Length(m) 2.1 2.1 0.0 0.9 0.9 0.0 4.4 4.4 4.4 3.2 3.2 3.2

Northbound Southbound

Kingsway and 

Perry St
AM

Intersection Overall Intersection Peak Time Performance
Eastbound Westbound

Left Thru Right Left Thru Right Left Thru Right Left Thru Right

V/C = 0.96 Traffic Volume 17 1754 15 13 3173 13 46 34

LOS = A LOS C A A A A A B D

Delay (s) = 3.6 V/C 0.24 0.71 0.01 0.03 0.96 0.49 0.06 0.19

95th Queue Length(m) 6.7 6.7 0.0 0.9 0.9 0.0 1.7 5.4

Performance
Eastbound Westbound Northbound Southbound

Kingsway and 

Perry St
AM

Intersection Overall Intersection Peak Time
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4.3.2 KINGSWAY & DUMFRIES STREET INTERSECTION 

The Kingsway and Dumfries Street intersection is a skewed intersection with a two-way stop control along Dumfries Street and a 

pedestrian and bike activated signal along Kingsway. The Kingsway and Dumfries Street intersection is anticipated to operate with 

acceptable capacity at LOS C or better under the 2030 planning horizon. The southbound movement is anticipated to operate with 

acceptable delay due to the high pedestrian signal activation rate as shown in Figure 5-1. The high activation rate provides a gap for 

southbound left-turning and through vehicles to cross the intersection.  

 

Figure 4-1 – Kingsway and Dumfries Traffic Count – (2019) 

As requested by the City of Vancouver, the Dumfries and Kingsway intersection was analyzed using standards set out by the 

Transportation Association of Canada (TAC), namely the Traffic Signal Warrant Spreadsheet – v2.0 (TAC 2014) and the projected 

2020 pre- and post- development traffic volumes shown in Appendix C.  Since mid-day traffic data was unavailable for this study, the 

midday peak hours are assumed to be a combination of PM peak hour and AM peak hours. Based on the traffic signal warrant analysis 

provided by TAC, a traffic signal is warranted at Dumfries Street intersection under the 2020 planning horizon. However, the 

intersection currently has a pedestrian signal and all the associated movements are expected to perform at LOS C or better in the 2030 

post development planning horizon based on the Synchro 10 models. Also, the only approach which might experience delay issues is 

southbound movement during the absent of pedestrians. So, it is recommended that a vehicle detector loop is installed on Dumfries 

Street for southbound vehicles to activate the pedestrian signal upon the vehicle arrival in the absent of pedestrians. This can be set 

with a delay so as to not unnecessarily stop Kingsway traffic. 

A warrant assessment was conducted using the Ministry of Transportation and Infrastructure (MOTI) Electrical and Traffic 

Engineering Manual for “use of separate left turn movements” as requested by the City of Vancouver. According to the manual, a left 

turn lane is not warranted on Kingsway at Dumfries Street as the product of the left turning volume and the opposing through volumes 

does not exceed 90,000 (vehicles per hour)2 for two opposing through lanes. This finding was affirmed by the Synchro 10 modelling 

as the intersection is performing under capacity with acceptable LOS C or better on all movements. 
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5 SITE ACCESS 
This section reviews the proposed site accesses configuration, location and accessibility to accommodate delivery vehicles servicing 

the site. The circulation around the parkade is also reviewed to ensure sufficient maneuvering space is provided. The design review is 

based on drawings received from Rositech Hemphill Architects on October 2nd, 2019. 

The proposed site access will be through a mews connecting Dumfries Street and Fleming Street approximately 30 m north of 

Kingsway along Dumfries Street. A ramp to the underground parkade will be provided midway through the mews. Sidewalks are 

currently installed along Dumfries Street and are planned to be installed along Fleming Street to provide pedestrian access to the site 

from Kingsway. At present, all movements will be permitted at the access.  

Tracking drawings are shown and noted in Appendix D of this report. The issues identified thorough the tracking analysis are as 

follows: 

• The SU-9M Single Unit Truck is expected to experience conflict issues exiting/entering the Class B loading space when: 

a The other designated Class B loading spaces is being used; and, 

b There is less than a 1 m buffer space between the parked trucks. 

• Concurrent SU-9M truck movements are not feasible to/from the south on Fleming Street. 

• A Light Single Unit (LSU) truck will not be able to fit into the 2.75 m wide Class A loading spot. 

• Concurrent passenger car movements might experience conflicts into and out of the parkade and also in the parkade. 
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6 PARKING STUDY 
Since the development application was submitted prior to January 1, 2019, the date when the updated Parking Bylaw 6059, 2019 came 

into effect, the provisions of the previous parking bylaw have been applied to this development. This was previously confirmed by the 

City in a correspondence on June 27, 2019 with Cressey Development Group. So, as per the City of Vancouver confirmation, the 

development is required to meet the requirements of Parking Bylaw 6059 in terms of off-street parking, bicycle parking, and loading.  

 OFF-STREET VEHICLE PARKING REQUIREMENTS 

The development’s proposed 261 parking spaces meet the required 244 spaces required by the bylaw as shown in Table 6-1.  

 

Table 6-1 – Parking Bylaw 6059 - Vehicle Parking Requirements 

Component 
Number of  

Units / Area 
By-Law Parking Ratio 

Parking 

Requirement 

(Spaces) 

Proposed 

Parking Supply 

(Spaces) 

Fitness Centre 952 m2 
4.2.4.4 Fitness Center 

1 per 18.6 m2 
51 51 

Office Space 233 m2 

4.2.5.1 Office Uses and 

Retail Uses 

1 per 100 m2 up to 300 m2 

and 1 additional space for 

each additional 50 m2 

2 2 

Grocery Store 975 m2 

4.2.5.3 Grocery Store or 

Drug Store 

1 per 100 m2 up to 300 m2 
and 1 additional space for 

each additional 20 m2 up to 

2300 m2 

37 37 

Apartment 
113 DU  

7816 m2 

4.2.1.3 Three or more 

residential units 

0.6 per DU and 1 space per 

each 200 m2 of GFA 

107 107 

Townhouse 
41 DU 

4497 m2 

4.2.1.3 Three or more 

residential units 

0.6 per DU and 1 space per 

each 200 m2 of GFA 

47 64 

TOTAL   244 261 
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BICYCLE SPACE REQUIREMENTS 

The proposed 200 Class A spaces meet the required 199 Class A bicycle spaces in the bylaw. The proposed 12 Class B bicycle spaces 

meet the required 12 Class B spaces based on the bylaw as shown in Table 6-2. 

Table 6-2 – Parking Bylaw 6059 - Bicycle Space Requirements 

Component 

Number of 

Units / 

Area 

Class A 

Requirement 

Class B 

Requirement 

Class A 

Requirement 

(Spaces) 

Class B 

Requirement 

(Spaces) 

Class A 

Provided 

(Spaces) 

Class B 

Provided 

(Spaces) 

Fitness 

Centre 
952 m2 

6.2.3.3 

A minimum of 

1 space for each 

250 square 
metres of gross 

floor area. 

6.2.3.3 

A minimum of 

6 spaces for any 
portion of each 

500 square 

metres of gross 

floor area. 

4 6 4 0 

Office Space 233 m2 

6.2.4.1 

A minimum of 

1 space for each 
500 square 

metres of gross 

floor area. 

6.2.4.1 

A minimum of 

6 spaces for any 
development 

containing a 

minimum of 
2,000 square 

metres of gross 

floor area. 

0 0 1 0 

Grocery 

Store 
975 m2 

6.2.5.1 

A minimum of 
1 space for each 

500 square 

metres of gross 

floor area. 

6.2.5.1 

A minimum of 

6 spaces for any 

development 

containing a 

minimum of 

1,000 square 

metres of gross 

floor area 

2 0 2 6 

Apartment 113 DU 

6.2.1.2 

A minimum of 
1.25 spaces for 

every dwelling 

unit 

 

 

 

6.2.1.2 

A minimum of 

6 spaces for any 
development 

containing a 

minimum of 20 

dwelling units.  

  

  

 

141 

6 193 6 

Townhouse 41 DU 51 

TOTAL    199 12 200 12 
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LOADING REQUIREMENTS 

Parking Bylaw 6059 requires 2 Class B loading spaces. The developer plans to provide 2 Class B loading spaces as shown in Table 6-

3. Also, the developer plans to provide 1 Class A loading space while no Class A loading space is required as per the bylaw. 

Table 6-3 – Parking Bylaw 6059 - Loading Requirements 

Component 

Number 

of 

Class A 

Requirement 

Class B 

Requirement 

Class A 

Requirement 

(Spaces) 

Class B 

Requirement 

(Spaces) 

Class A 

Provided 

(Spaces) 

Class B 

Provided 

(Spaces) Units / 

Area 

Fitness Centre 952 m2 

5.2.3 5.2.3 

0 0 0 0 

No requirement 

No requirement for 
less than 100 

square metres of 

gross floor area 

  

A minimum of one 

space for each 
2800 square metres 

of gross floor area. 

Office Space 233 m2 

5.2.7 5.2.7 

0 0 1 0 

No requirement 
for less than 

1000 square 

metres of gross 
floor area 

No requirement for 

less than 500 
square metres of 

gross floor area 

Grocery Store 975 m2 

5.2.5 5.2.5 

0 1 0 2 

No requirement 

No requirement for 

less than 100 

square metres of 
gross floor area. 

  

A minimum of one 

space for the first 

465 square metres 
of gross floor area 

plus one space for 

any portion of the 
next 1 860 square 

metres and one 

additional space 
for each additional 

2 325 square 

metres. 

Apartment 113 DU 5.2.1 5.2.1 

0 1 0 0 
Townhouse 41 DU No requirement 

At least one space 

for 100 to 299 
dwelling units 

TOTAL       0 2 1 2 
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7 SUMMARY AND RECOMMENDATIONS 
The findings and recommendations for the proposed 1503 Kingsway mixed use development traffic impact assessment in Vancouver, 

BC are summarized as follows: 

• Cressey Development Group is proposing a new mixed-used development at 1503 Kingsway, Vancouver, BC. The proposed 

development will be a 13-story residential/commercial building including 2 levels of underground parking. The project will 

consist of 113 apartment units, 41 townhouse units, and 23,247 ft2 of commercial space. The proposed development is anticipated 

to generate approximately 60 vehicle trips during the AM peak hour and 79 vehicle trips during the PM peak hour taking into 

consideration the expected site vehicle trip generated reduction as the result of the transportation mode splits. 

• The site generated traffic is expected to have a marginal effect on the study intersections’ performances except for the Dumfries 

Street and Kingsway intersection. The Dumfries Street and Kingsway intersection is controlled by a pedestrian signal, and 

expected to perform at LOS C or better during the peak hours under the 2030 post development planning horizon due to the high 

pedestrian activation rate. Delay issues might be expected for southbound vehicles in the absence of pedestrians. So, it is 

recommended that a vehicle detector loop is installed on Dumfries Street for southbound vehicles to activate the pedestrian signal 

upon the vehicle arrival. This can be set with a delay so as to not unnecessarily stop Kingsway traffic. 

• The Kingsway and Perry Street intersection operates with capacity issues at LOS F on both the southbound and northbound 

movements during the AM peak hour according to the Synchro 10 model. The delay issues for the northbound and southbound 

movements are the result of the northbound and southbound turning traffic attempting to find a gap in the high westbound traffic 

volumes on Kingsway (2356 vehicles per hour during AM peak hour). Since the Miller Street and Kingsway intersection was not 

part of the study area, the westbound traffic volumes at Kingsway/Perry Street intersection do not account for the metered arrival 

patterns. Consequently, it is likely that the delay issues summarized above for the Kingsway and Perry Street intersection may be 

overestimated. It is anticipated that the upstream signal would result in metered traffic arrival at the Perry Street and Kingsway 

intersection. This assumption was validated by adding the Miller Street/Kingsway signalized intersection to the Synchro model 

for 2030 post development conditions. It is expected that the Perry Street/Kingsway intersection will operate acceptably in 

practice excluding the westbound through movement which will be approaching capacity (v/c=0.96) in the AM peak hour under 

the 2030 planning horizon.  

• It is recommended that the Perry Street/Kingsway intersection be monitored to ensure the signalized Miller Street/Kingsway 

intersection provides gap in the westbound movement for the northbound and southbound traffic. Consequently, if delay issues 

are experienced by the northbound and southbound vehicles despite of the gap, it is recommended that the through and left turn 

movements (maximum 3 vehicles per hour during the AM peak hour in the 2030 post development conditions) be prohibited from 

Perry Street, and Perry Street modified to a right-out only approach. Perry Street and Kingsway intersection is expected to 

perform within acceptable performance measures if modified to right-out only.  

• The Kingsway and Knight Street intersection is expected to perform with delay issues on all left turn movements during the AM 

peak hour under existing conditions. Also, the westbound through movement and southbound left turn movement are expected to 

approach capacity (v/c=0.92) during the AM peak hour and the PM peak hour under existing conditions. These conditions are 

expected to deteriorate in future conditions. 

• The right turn movement from East King Edward Avenue to Kingsway is expected to operate over capacity during the PM peak 

hour under the 2030 planning horizon without the development traffic.  

• The development plan includes a total of 261 vehicle parking spaces which is above the minimum requirement of 244 spaces per 

bylaw calculations. Also, it is noted 200 bicycle Class A parking spots and 12 Class B spots will be provided meeting the required 

199 and 12 spaces as per the bylaw, respectively. The developer plans to provide 2 Class B loading spaces meeting the bylaw’s 

requirement. The developer plans to provide 1 Class A loading space while no Class A loading space is required as per the bylaw. 

• Vehicle tracking drawings are shown and noted in Appendix D of this report. The issues identified thorough the tracking analysis 

are as follows: 

a The SU-9M Single Unit Truck is expected to experience conflict issues exiting/entering the Class B loading space when: 

i  The other designated Class B loading spaces is being used; and, 

ii  There is less than a 1 m buffer space between the parked trucks. 

b Concurrent SU-9M truck movements are not feasible to/from the south on Fleming Street. 

c A Light Single Unit (LSU) truck will not be able to fit into the 2.75 m wide Class A loading spot. 

d Concurrent passenger car movements might experience conflicts into and out of the parkade and also in the parkade. 
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The proposed development will be a 12-story residential/commercial building with an additional 2 

levels of underground parking.  It is to be located on the north side of Kingsway between Dumfries 

Street and Fleming Street.  A draft site plan is shown in Figure 2. 

Cressey is commissioning a TIA to support their application of a mixed-use development by: 

— Quantifying impacts of the proposed development in the immediate road network to the 

satisfaction of the City of Vancouver’s (the City’s) TIA Terms of Reference (ToR) guidelines 

in their Transportation Assessment and Management Study Guidelines for Consultants (2008) 

(TAMS Guidelines); and, 

— Demonstrating mitigation efforts where those effects are shown to be significant from the 

perspective of the City. 

This ToR is based on the updated design provided to WSP in an email on September 21, 2018. 

The purpose of this ToR is to establish the parameters of which this TIA will be conducted, with 

consideration and agreement from the City. 

STUDY AREA 

The development traffic is anticipated to use the following intersections within the vicinity of the 

proposed site:  

— 22 Avenue at Fleming Street  

— 22 Avenue at Dumfries Street  

— 22 Avenue at Lanark Street  

— 22 Avenue at Knight Street  

— Fleming Street at Perry Street  

— Kingsway at Perry Street  

— Kingsway at King Edward Avenue  

— Kingsway at Dumfries Street  

— Kingsway at Knight Street  

NEARBY STREET FACILITIES 

WSP will assess the existing walking, cycling, transit and driving facilities within the area shown 

in Figure 3 to determine if any upgrades will be required due to the proposed development. 
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Figure 2: Proposed Site Plan 

Source: Rositch Hemphill Architects 
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Figure 3 Proposed Study Boundary 

Source:  Google Earth 

The roads to be reviewed include: 

— 22 Avenue between Knight Street and Perry Street (north boundary) 

— Perry Street between 22 Avenue and Kingsway (east boundary) 

— Kingsway between Perry Street and Knight Street (portion of south boundary) 

— King Edward Avenue between Kingsway and Knight Street (portion of south boundary) 

— Knight Street between King Edward Avenue and 22 Avenue (west boundary) 

— Dumfries Street between King Edward Avenue and 22 Avenue 

— Fleming Street between 22 Avenue and Perry Street 

EXISTING TRAFFIC VOLUMES 

WSP obtained historic traffic volumes for the area from the City’s website.  The most recent data 

for the area was 2009 and not at all required intersections.  Assuming the City cannot provide 

WSP with newer counts, WSP proposes to conduct one day of am and pm peak hour traffic counts 

at the intersections identified below. 

— Kingsway at Perry Street  

— Kingsway at Dumfries Street  

— Kingsway at Knight Street  
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The counts will be conducted on a weekday at times approved by the City.  The suggested times 

are from 7:00am to 9:00am and 3:30pm to 5:30pm. 

GROWTH RATE 

WSP obtained historic traffic volumes along Kingsway from the City’s website.  A summary of 

the volumes is provided below: 

Table 1 Historic Volumes at Kingsway and Knight Street Intersection 

YEAR COUNT DAYS 

AVERAGE 2-WAY 

DAILY VEHICLE 

VOLUMES 

PERCENT ANNUAL 

INCREASE 

2013 3 38,585 2.7 

2011 2 36,633 - 

Based on the available data, the average annual growth rate is 2.7 percent. WSP proposed to apply 

this growth rate to the existing traffic volumes to determine future background traffic volumes. 

DEVELOPMENT INFORMATION 

Cressey is seeking to construct a mixed-use development at 1503 Kingsway.  The planned 

development will have a total GFA of 175,758 square feet and will consist of the following: 

— Townhouses (38 units) 

— Condo (128 units) 

— Commercial: 

— Grocery Store (10,500 sq.ft) 

— Fitness centre (10,320 sq. ft) 

— Office space (2,580 sq. ft) 

TRIP GENERATION 

City Guidelines indicate that the ITE Trip Generation Manual should be used wherever possible.  

The following ITE codes will be used for trip generations. 

Table 2 Proposed Land Uses 

PROPOSED 

LAND USE ITE LAND USE 

ITE LAND 

USE CODE 

TRIP 

GENERATION 

UNIT 

PLANNED 

NUMBER 

Residential Townhouses 220 Townhouse Units 38 

Residential Condos 222 Condo Units 128 

Commercial Supermarket 850 1,000 sq. Feet 10,500 sq. Feet 

Commercial Health/Fitness Club 492 1,000 sq. Feet 10,320 sq. Feet 

Commercial General Office Building 710 1000 sq. Feet 2,580 sq. Feet 

Due to the mixed-use nature of the development, there is potential for internal trips.  WSP 

suggests 20 percent of trips will be internal (between the various land uses within the 

development). 
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Assuming the above land uses and ITE trip generation codes, Table 3 shows the estimated trip 

generation for the proposed development.  The trips generated were based on ITE Trip Generation 

Manual, 10th edition (September 2017). 

Table 3: Trips Generated in the AM and PM Peak Hours 

  

TRIP GENERATION 

RATE   NO. OF TRIPS 

ITE Land Use Peak 

Hour 

ITE 

Average 

Trip 

Generation 

Rate 

Adjusted 

Trip 

Generation 

Rate* 

Proposed   In Out In Out Total 

Townhouses 

(Peak Hour of 

Adjacent Street 

Traffic) 

AM 0.46 0.37 38 Units 0.23 0.77 3 11 14 

PM 0.56 0.45 0.63 0.37 11 6 17 

Condos 

(Peak Hour of 

Adjacent Street 

Traffic) 

AM 0.31 0.25 128 Units 0.24 0.76 8 24 32 

PM 0.36 0.29 0.61 0.39 22 14 36 

Supermarket  

(Peak Hour of the 

Generator) 

AM 6.67 5.34 10,500 sq.ft 0.52 0.48 29 27 56 

PM 7.6 6.08 0.52 0.48 33 31 64 

Health/Fitness Club 

(Peak Hour of the 

Generator) 

AM 1.4 1.12 10,320 sq.ft 0.46 0.54 5 6 11 

PM 3.92 3.14 0.52 0.48 17 16 33 

General Office 

Building 

(Peak Hour of the 

Generator) 

AM 1.47 1.18 2,580 sq.ft 0.88 0.12 3 0 3 

PM 1.42 1.14 0.18 0.82 1 2 3 

* The calculated vehicle volumes were reduced by the 

expected internal trip numbers for mixed use development 

trip assumptions (20%). 

Total AM Trips: 48 68 116 

Total PM Trips: 84 69 153 

 

ADDITIONAL TRIP TYPES 

WSP reviewed potential pass-by and diverted-link trips for the commercial development and 

assumes there will be negligible trips of these types.  As such, no diverted link or pass-by trips 

were incorporated into the assumptions. 

TRIP DISTRIBUTION AND ASSIGNMENT 

The trip distribution (by percent) for the development is shown in Figure 4.  
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Figure 4 Development Trip Assignments (%) 

Source:  Google Earth 

MODAL SPLIT 

The 2011 National Household Survey (NHS) provides transportation mode splits for trips to/from 

work. We compared Canada’s overall transportation mode split with the City’s and development 

neighbourhood’s (Vancouver-Kingsway) transportation mode split. Table 4 shows Canada’s, the 

City’s, and development neighbourhood’s 2011 NHS transportation mode splits. 

Table 4 Transportation Mode Split (NHS 2011) 

TRANSPORTATION MODE CANADA VANCOUVER 

DEVELOPMENT 

NEIGHBOURHOOD 

(VANCOUVER-

KINGSWAY) 

Vehicle (driver) 74% 48% 53% 

Vehicle (passenger) 6% 4% 5% 

Public Transit 12% 30% 33% 

Walk 6% 13% 4% 

Bicycle 1% 4% 4% 

Other 1% 2% 1% 

The modal split identified in Table 4 for the development is used to reduce the number of vehicle 

trips into and out of the development by 47%.  WSP will take note of the actual modal split of 

pedestrians and cyclist during the traffic counts and will adjust if they are significantly different 

than the above numbers for cyclist and pedestrians.  The modal split of Transit, Vehicle 

Passengers, and Other will remain as indicated in Table 4. 
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The number of development trips which take into consideration modal split and internal site trips 

during the morning and afternoon peak hours are presented in Figure  and Figure 6.  Note that any 

discrepancies with number totals is due to rounding. 

 
Figure 5 Development AM Trips 

Source:  Google Earth 

 
Figure 6 Development PM Trips 

Source:  Google Earth 

Appendix E:  Page 42 of 62



ASSESSMENT YEARS/SCENARIOS 

WSP will conduct an analysis for the following scenarios during peak hour traffic volumes. 

Table 5 Assessment Years 

ASSESSMENT YEAR ASSESSMENT SCENARIOS 

Current Year (2018) Background 

Development Completion (est. 2020) Background; Background + Development 

10 Years After Development Completion 

(est. 2030) 

Background; Background + Development 

COMBINED TRIPS 

WSP will superimpose the estimated traffic volumes generated by the proposed development on 

the future background horizon year traffic volumes to assess the impacts of the development 

traffic compared to the background traffic growth. 

INTERSECTION PERFORMANCE 

If it is found that further analysis is required beyond what is outlined in the ToR, WSP will 

determine the intersection performance for the locations identified as requiring further analysis 

using Trafficware Synchro modelling. The software, utilizes the Highway Capacity Manual 

(HCM) 5th Edition (2010) for assessing the Level of Service (LOS) at each approach and overall 

intersection performance. The HCM criteria for the Two-Way Stop Controlled (TWSC) and 

Signalized intersections are provided below. 

The following intersections may require further analysis: 

- Kingsway/Dumfries Street 

- Kingsway/Knight Street 

- Kingsway/Perry Street 

Table 6 TWSC Intersection Level of Service Criteria (2010 HCM) 

CONTROL DELAY 

(SECONDS/VEHICLE) 

LOS BY VOLUME-TO-CAPACITY RATIO 

V/C ≤ 1.0 V/C ≥ 1.0 

0 - 10 A F 

< 10 - 15 B F 

< 15 - 25 C F 

< 25 - 35 D F 

< 35 - 50 E F 

>50 F F 

 

 

Appendix E:  Page 43 of 62



Table 7 Signalized Intersection Level of Service Criteria (2010 HCM) 

CONTROL DELAY 

(SECONDS/VEHICLE) 

LOS BY VOLUME-TO-CAPACITY RATIO 

V/C ≤ 1.0 V/C ≥ 1.0 

≤ 10 A F 

> 10 ≤ 20 B F 

> 20 ≤ 35 C F 

> 35 ≤ 55 D F 

> 55 ≤ 80 E F 

> 80 F F 

WSP will note the LOS at each intersection and suggest mitigation measures where the following 

conditions are met/exceeded: 

— Level of Service (LOS):  D 

— v/c:  0.90 (each movement) 

WSP proposes to use the following Synchro parameters when analyzing the intersection 

performance. 

Table 8 Synchro Input Parameters 

INPUT PARAMETER PROPOSED VALUE 

Vehicle length for cars 7.5m 

Vehicle length for heavy vehicles 12.5m 

Ideal sat. flow 1900 for all movements 

Lost time adjustment 0 

Leading detector Synchro default 

Trailing detector 2m 

Turning speed Synchro default 

Lane utilization Synchro default 

Right turn factor Synchro default 

Left turn factor (prot) Synchro default 

Saturated flow rate (prot) Synchro default 

Left turn factor (perm) Synchro default 

Saturated flow rate (perm) Synchro default 

Saturated flow rate (RTOR) Synchro default 

Headway factor Synchro default 

Conflicting peds# Calculated from traffic volume counts 

Conflicting bikes# Calculated from traffic volume counts 
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INPUT PARAMETER PROPOSED VALUE 

Peak hour factor 0.95 

Growth factor 1.0 (separate from annual traffic volume growth) 

Heavy vehicles Calculated from traffic volume counts; or 2.0% 

Bus blockages Enter from transit schedules: 

— Kingsway:  19, 25 

— Knight:  22 

Link OD volumes Synchro default 

Lane group flow Synchro default 

Vehicle clearances and existing timings To be provided by City if required 

Minimum initial main street To be provided by City if required 

Minimum initial side street To be provided by City if required 

Minimum split Synchro default 

RESULTS 

WSP will produce a report discussing the results of the Synchro analysis. A summary table will be 

included in the final report; the table will show the LOS, 95th percentile queue length, volume to 

capacity (v/c) ratio, and approach delay for each intersection approach lane, in addition to the 

overall intersection LOS. Synchro result reports will be provided as an appendix in the final 

report.  

Any approach lanes and intersections performing below specified performance parameter 

thresholds will be identified. If any performance criteria drop below requirements in any scenario, 

WSP will make mitigation recommendations. 

OPERATIONAL/SAFETY REVIEW 

WSP will conduct a high-level operational/safety review of the existing layout of the area and 

determine what, if any, issues may arise due to the additional traffic.  This will include the access 

intersections and on-site movements.  The operational/safety review will consider people arriving 

by different modes and assess sight lines, any conflicts between different modes and where onsite 

parking and vertical/horizontal grades are an issue. 

PARKING 

WSP will provide comments on the currently proposed parking garage layout and access roads 

into/out of it as part of the TIA with reference to the City of Vancouver Parking and Loading 

Design Supplement.  The review will include determining if the number of parking spaces are 

sufficient and if the layout allows for safe and efficient movements.  The design will be reviewed 

to ensure SU-9M vehicles can access the proposed loading spaces. 
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RECOMMENDATIONS 

WSP will identify the required mitigation measures (if any) to the City’s road network within the 

vicinity of the development area considering all modes of transportation that will be necessary to 

accommodate the proposed development. 

FINAL TIA REPORT 

WSP will produce a draft report outlining the results of the transportation study, first submitted to 

the Developer and once approved submitted to the City in electronic (PDF) form for review. Upon 

receipt of the City’s comments and confirmation of all revisions, we will submit the Final report in 

electronic (PDF) format.  

 

 

 

Jesse Arsenault, P.Eng. 

Transportation Engineer, Transportation 
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Kingsway WB 1 1 1 n 530 1 perm Left Turn 1,650     1,650
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Perry NB 1 n 1,600 1 Right Turn 1,500     1,500

Perry SB 1 n 1
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(Km/h) % (y/n) (m) Central Business District (y/n) n

Kingsway EW 50 2.0% y 0.0
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Rates (vphpl)

Kingsway WB 2 1 n 370 3 perm y Left Turn 1,650     1,650

Kingsway EB 1 1 1 n 200 3 perm y Through 1,800     1,800

Dumfries St NB n 150 0 Right Turn 1,500     1,500

Dumfries St SB 1 n 150 1

Are the Dumfries St NB right turns significantly impeded by through movements?  (y/n) n

Are the Dumfries St SB right turns significantly impeded by through movements?  (y/n) n Demographics

Are the Kingsway WB right turns significantly impeded by through movements?  (y/n) n Elem. School/Mobility Challenged  (y/n) n

Are the Kingsway EB right turns significantly impeded by through movements?  (y/n) n Senior's Complex  (y/n) n

Pathway to School  (y/n) n

Other input Speed Truck Bus Rt Median  Metro Area Population  (#) 20,000

(Km/h) % (y/n) (m) Central Business District (y/n) n

Kingsway EW 50 2.0% y 0.0
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Ped1 Ped2 Ped3 Ped4
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0 0 0 8 22 32 0 1153 26 22 1730 23 40 34 52 46
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Kingsway EB 1 1 1 n 200 3 perm y Through 1,800     1,800

Dumfries St NB n 150 0 Right Turn 1,500     1,500

Dumfries St SB 1 n 150 1

Are the Dumfries St NB right turns significantly impeded by through movements?  (y/n) n

Are the Dumfries St SB right turns significantly impeded by through movements?  (y/n) n Demographics
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18
.44

 M
 [6

0'-
6"

]
6.9

5 M
 [2

2'-
10

"]
10

.06
 M

 [3
3'-

0"
]

3.4
5 M

 [1
1'-

4"
]

RAMP

EXISTING TREE EXISTING TREE
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LIVING / DINING
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UP
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KITCHEN

DINING
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RAMP
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9'-0" [2.74 M] 84'-6" [25.75 M]

2'-
0"

 [0
.6

CO
MM

. E
XI

T

FFE 191.0'FFE 190.0'FFE 190.0'

8.75 M [28'-9"]

POSTAL RM.

15.00 M [49'-3"]4.73 M [15'-6"]
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1503 KINGSWAY TRAFFIC ASSESSMENT

19M-01026-00

VEHICLE TRACKING

DESIGN SPEED: 5 km/h

DESIGN VEHICLE: TAC-LSU

SHEET 5

LOADING BAY (CLASS A)

LARGE PICKUP TRUCK

Vancouver Office 1000-840 Howe Street
Vancouver BC 
V6Z 2A9, Canada

Lock to Lock Time

LSU

Width

Track

Steering Angle

0.80 3.40

meters

:

:

2.60

2.60

:

40.3:

6.0

6.40

WORKS BACKING IN, BUT

CANNOT GET VEHICLE

COMPLETELY INTO THE

2.75m WIDE BAY.

WORKS BACKING IN, BUT

CANNOT GET VEHICLE

COMPLETELY INTO THE

2.75m WIDE BAY.
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61.33 SF 61.33 SF
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977.53 SF
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61.33 SF

61.33 SF61.33 SF

61.33 SF
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" [
23

.06
 M

]

93'-6" [28.49 M]

DUMFRIES ST.

LOADING 1 CLASS B

PARKADE

AMENITY

TH-5   2 STO. ROW

28.49 M [93'-6"]

18
'-0

" [
5.4

8 M
]

EXIT 1

EXIT 2

EXIT 2

48'-0" [14.63 M]
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'-4

" [
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5 M
]
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 [1
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 [1
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 M

]
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.91
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]
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.59
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]
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0"

]
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]
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8"

]
1.7
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'-1
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]
1.6

8 M
 [5

'-6
"]

ME
W

S

191
.75

'

58.
07 

m FG

191.00'
57.91 m FG

LOADING AREA 
24'-0" X 32'-0"

12'-0" AVERAGE SETBACK

12'-0" AVERAGE SETBACK

192
.00

'

58.
52 

m FG

189
.25

'

57.
68 

m FG

190
.58

'

58.
09 

m FG

192
.75

'

FG

VEST.

LOADING 2 CLASS B

10'-0" X 28'-0"

10'-0" X 28'-0"

COMM. GARBAGE

LOT COVERAGE = ###########

1
2B+D

TH-A1
977 SF

38
3B+D

TH-C1
1574 SF

36
3B+D

TH-C
1527 SF

37
3B+D

TH-C
1527 SF

MAIL / PARCEL

14.33 M [47'-0"]

3.2
6 M

 [1
0'-

9"
]

11.58 M [38'-0"] 6.29 M [20'-8"]
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.44

 M
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6"

]
6.9

5 M
 [2

2'-
10

"]
10

.06
 M

 [3
3'-

0"
]

3.4
5 M

 [1
1'-

4"
]

CRU-1
FFE 198.75'

RAMP

EXISTING TREE EXISTING TREE
EXISTING TREE

EXISTING TREE
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TH-5

TOWER EXIT 1

L2 & PARKADE EXIT

9'-0" [2.74 M] 84'-6" [25.75 M]
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FFE 191.0'FFE 190.0'FFE 190.0'

8.75 M [28'-9"]
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15.00 M [49'-3"]4.73 M [15'-6"]

O/H SECURITY GATE
O/H SECURITY GATE

RES. LOBBY
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57.09 m BG

195.18'
59.49 m BG

197.90'
60.32 m BG

197.04'
60.06 m BG
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186.61'

56.88 m BG

187.66'

57.20 m BG
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FFE 197.25'
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TOS
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'
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91 
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M.BEDROOM
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TH-B  ENTRY
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ENTRY
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WD
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F
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LIVING / DINING
10'-9" X 20'-5"

10'-3" X 11'-6"PR

PATIO
15'-0" X 10'-0"

F
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DN
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F
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3'-6" X 5'-4"
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'
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197.75'
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RAMP
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DN.RAMP
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LEVEL 1
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UP
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FT

ME
CH

. S
HA

FT

0.15 M [0'-6"]

LO
AD

IN
G 

BA
Y

9'-
0"

 X
 28

'-0
"
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A1 75
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]
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.75

'

58.
07 

m FG
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57.91 m FG
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'
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.25

'
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MAIL / PARCEL
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RAMP
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LEVEL 1
FFE 197.25'

JAN.RM.

PARCEL LOCKER

LIBRARY

COMMUNITY NOTICE BOARD

198.75'
TOS

197.75'
TOS

CAFE

TAKE OUT

WINDOW

COURTYARD

UP

0.8
1 M

 [2
'-8

"]

MECH / MACHINE RM
ABOVE RAMP

197.75'
TOS

4 %
197.75'
TOS

EL
EC

. S
HA

FT

ME
CH

. S
HA

FT

0.20 M [0'-8"]

0.25 M [0'-10"]

0.15 M [0'-6"]

LO
AD

IN
G 

BA
Y

9'-
0"

 X
 28

'-0
"

OPEN TO ABOVE

192.00'
FG

191.10'
FG

0.30 M [1'-0"]

Pl
ot 

Da
te 

  0
7 O

ct 
20

19
 @

 12
:44

 P
M 

  P
ath

 V
:\5

0-
19

00
0T

R5
\19

M-
01

02
6-

00
 - 

DP
-2

01
8-

00
89

2 -
 15

03
 K

ing
sw

ay
 - 

TA
\D

ra
wi

ng
s\T

ur
nin

g M
ov

em
en

ts\
19

M-
01

02
6-

00
_V

eh
icl

eT
ra

ck
ing

_r
0.d

wg
 06

    
PL

OT
 S

CA
LE

: 1
:25

.4 
   P

LO
TT

ED
 B

Y:
 B

ail
ey

, M
ich

ae
l   

LA
ST

 S
AV

ED
 B

Y:
 ca

mb
06

42
01

DRAWN BY: MB
OCT 2019

1:250

0 4 8

m

2 6 10

@ ANSI B

1503 KINGSWAY TRAFFIC ASSESSMENT

19M-01026-00

VEHICLE TRACKING

DESIGN SPEED: 5 km/h

DESIGN VEHICLE: TAC-P

SHEET 6

LOADING BAY (CLASS A)

VAN

Vancouver Office 1000-840 Howe Street
Vancouver BC 
V6Z 2A9, Canada

Lock to Lock Time

Width

Track

:

:

:

meters

P

6.0

2.00

2.00

3.201.10

5.60

Steering Angle 35.9:

Appendix E:  Page 57 of 62

AutoCAD SHX Text
CKS

AutoCAD SHX Text
CKS

AutoCAD SHX Text
SP

AutoCAD SHX Text
SP

AutoCAD SHX Text
SP

AutoCAD SHX Text
SP

AutoCAD SHX Text
PP

AutoCAD SHX Text
POB

AutoCAD SHX Text
SP

AutoCAD SHX Text
SP

AutoCAD SHX Text
SP

AutoCAD SHX Text
Q

AutoCAD SHX Text
Q

AutoCAD SHX Text
Q

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
CKS

AutoCAD SHX Text
SP

AutoCAD SHX Text
SP

AutoCAD SHX Text
PP

AutoCAD SHX Text
SP

AutoCAD SHX Text
Q

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.



61.33 SF 61.33 SF

977.53 SF
A1

61.33 SF61.33 SF

75
'-8

" [
23

.06
 M

]

LOADING 1 CLASS B

PARKADE

AMENITY

TH-5   2 STO. ROW

18
'-0

" [
5.4

8 M
]

EXIT 1 EXIT 2

49'-9" [15.16 M] 90'-2" [27.47 M]

31
'-4

" [
9.5

5 M
]

5'-
1"

 [1
.55

 M
]

5'-
2"

 [1
.57

 M
]

3'-
0"

 [0
.91

 M
]

16
.59

 M
 [5

4'-
5"

]
6.3

9 M
 [2

1'-
0"

]
8.8

9 M
 [2

9'-
2"

]
5.9

9 M
 [1

9'-
8"

]
1.7

9 M
 [5

'-1
0"

]

FLEMING ST.

ME
W

S

191
.75

'

58.
07 

m FG

191.00'
57.91 m FG

LOADING AREA 
24'-0" X 32'-0"

12'-0" AVERAGE SETBACK

12'-0" AVERAGE SETBACK

192
.00

'

58.
52 

m FG

189
.25

'

57.
68 

m FG

190
.58

'

58.
09 

m FG

192
.75

'

FG

VEST.

LOADING 2 CLASS B

10'-0" X 28'-0"

10'-0" X 28'-0"

COMM. GARBAGE

1
2B+D

TH-A1
977 SF

38
3B+D

TH-C1
1574 SF

37
3B+D

TH-C
1527 SF

MAIL / PARCEL

13.92 M [45'-8"]
18

.44
 M

 [6
0'-

6"
]

6.9
5 M

 [2
2'-

10
"]

10
.06

 M
 [3

3'-
0"

]
3.4

5 M
 [1

1'-
4"

]

RETAIL / GROCERY

CRU-1
FFE 198.75'

RAMP
10%

TH-5

TOWER EXIT 1

L2 & PARKADE EXIT

2'-
0"

 [0
.62

 M
]

FFE 191.0'FFE 190.0'FFE 190.0'

POSTAL RM.

O/H SECURITY GATE
O/H SECURITY GATE

RES. LOBBY

192.75'
FG

187.30'

57.09 m BG

186.61'
56.88 m BG

187.66'
57.20 m BG

29'-4" X 12'-0"

189.75'
58.07 m FG

FFE 197.25'

198.75'
TOS

191
.50

'

57.
91 

m FG

42
.14

 M
 [1

38
'-3

"]

ENSUITE
8'-3" X 8'-0"

M.BEDROOM

DINING

9'-0" X 12'-7"

10'-0" X 8'-5"

TH-B  ENTRY

TH-B  ENTRY

ENSUITE
8'-3" X 8'-0"

M.BEDROOM

DINING

9'-0" X 12'-7"

10'-0" X 8'-5" KITCHEN

LIVING

BEDROOM 2

M.BEDROOM

ENTRY

DEN

ENSUITE

BATH

WD

DINING

WIC
5'-0" X 8'-0"

3'-11" X 6'-1"

9'-9" X 11'-7"

7'-8" X 6'-7"

8'-8" X 9'-6"

5'-0" X 8'-0"

8'-3" X 9'-6"

8'-3" X 10'-11"

11'-5" X 13'-9"

TH-B  ENTRY

TH-B  ENTRY

PATIO

LIVING / DINING

F

ENTRY

KITCHEN

LIVING / DINING
10'-9" X 20'-5"

10'-3" X 11'-6"PR

PATIO
15'-0" X 10'-0"

F

D.W.

P
3'-6" X 5'-4"

DN

UP

ENTRY

KITCHEN

DINING
PR

PATIO
15'-0" X 10'-0"

F
D.W.

3'-6" X 5'-4"

DN

UP

LIVING

8'-1" X 11'-0"

10'-6" X 12'-0"

10'-6" X 10'-3"

191.50'
57.91 m FG

189
.75

'

58.
07 

m FG

193.00'
TOS

197.75'
TOS

193.00'
TOS

RAMP

198.75'
TOS

SERVICE
ELEV.

DN.

197.75'
TOS

DN.RAMP
5 %

LEVEL 1
FFE 197.25'

JAN.RM.

PARCEL LOCKER

LIBRARY

COMMUNITY NOTICE BOARD

CAFE

TAKE OUT

WINDOW

COURTYARD

UP

MECH / MACHINE RM
ABOVE RAMP

197.75'
TOS

4 %
197.75'
TOS

9.18 M [30'-2"] 9.14 M [30'-0"] 9.14 M [30'-0"]
0.63 M [2'-1"]

EL
EC

. S
HA

FT

ME
CH

. S
HA

FT

LO
AD

IN
G 

BA
Y

9'-
0"

 X
 28

'-0
"

OPEN TO ABOVE

195.00'

195.00'
59.44 m FG

192.00'
FG

191.10'
FG

4.57 M [15'-0"] 5.22 M [17'-1"]

LEVEL 1 - Townhouse 5

977.53 SF
A1 75

'-8
" [

23
.06

 M
]

93'-6" [28.49 M]

DUMFRIES ST.

LOADING 1 CLASS B

PARKADE

AMENITY

TH-5   2 STO. ROW

28.49 M [93'-6"]

18
'-0

" [
5.4

8 M
] 156.27 S

EXIT 1

EXIT 2

EXIT 2

48'-0" [14.63 M]

31
'-4

" [
9.5

5 M
]

5'-
1"

 [1
5'-

2"
 [1

.57
 M

]
3'-

0"
 [0

.91
 M

]

16
.59

 M
 [5

4'-
5"

]
6.3

9 M
 [2

1'-
0"

]
8.8

9 M
 [2

9'-
2"

]
5.9

9 M
 [1

9'-
8"

]
1.7

9 M
 [5

'-1
0"

]
1.6

8 M
 [5

'-6
"]

ME
W

S

191
.75

'

58.
07 

m FG

191.00'
57.91 m FG

LOADING AREA 
24'-0" X 32'-0"

12'-0" AVERAGE SETBACK

12'-0" AVERAGE SETBACK

192
.00

'

58.
52 

m FG

189
.25

'

57.
68 

m FG

190
.58

'

58.
09 

m FG

192
.75

'

FG

VEST.

LOADING 2 CLASS B

10'-0" X 28'-0"

10'-0" X 28'-0"

COMM. GARBAGE

LOT COVERAGE = ###########

38
3B+D

MAIL / PARCEL

14.33 M [47'-0"]

3.2
6 M

 [1
0'-

9"
]

18
.44

 M
 [6

0'-
6"

]
6.9

5 M
 [2

2'-
10

"]
10

.06
 M

 [3
3'-

0"
]

3.4
5 M

 [1
1'-

4"
]

RETAIL / GROCERY

CRU-1

CRU-2

FFE 198.75'

FFE 197.75'

RAMP

EXISTING TREE
EXISTING TREE

EXISTING TREE

10%

TH-5

TOWER EXIT 1

L2 & PARKADE EXIT

1.80 M [5'-11"]

9'-0" [2.74 M] 84'-6" [25.75 M]

2'-
0"

 [0

CO
MM

. E
XI

T

FFE 191.0'FFE 190.0'FFE 190.0'

8.75 M [28'-9"]

POSTAL RM.

15.00 M [49'-3"]4.73 M [15'-6"]

O/H SECURITY GATE
O/H SECURITY GATE

RES. LOBBY

192.75'
FG

187.30'
57.09 m BG

195.18'

59.49 m BG

197.90'

60.32 m BG

197.04'

60.06 m BG

198.65'

60.55 m BG

186.61'
56.88 m BG

187.66'
57.20 m BG

188.12'

57.34 m BG

29'-4" X 12'-0"

189.75'
58.07 m FG

FFE 197.25'

198.75'
TOS

191
.50

'

57.
91 

m FG

42
.14

 M
 [1

38
'-3

"]

LIVING

BEDROOM 2

M.BEDROOM

ENTRY

DEN

9'-9" X 11'-7"

7'-8" X 6'-7"

8'-8" X 9'-6"

11'-5" X 13'-9"

PATIO

KITCHEN

DINING

15'-0" X 10'-0"

F
D.W.

LIVING

8'-1" X 11'-0"

10'-6" X 12'-0"

10'-6" X 10'-3"

191.50'
57.91 m FG

189
.75

'

58.
07 

m FG

TO BE REMOVED

193.00'
TOS

197.75'
TOS

193.00'
TOS

196.50'
TOS

RAMP

198.75'
TOS

SERVICE
ELEV.

191.75'
FG

191.80'
FG

DN.

DN.

UP

DN.

188.25'
FG

197.75'
TOS

DN.RAMP
5 %

LEVEL 1
FFE 197.25'

JAN.RM.

PARCEL LOCKER

LIBRARY

COMMUNITY NOTICE BOARD

198.75'
TOS

197.75'
TOS

CAFE

TAKE OUT

WINDOW

COURTYARD

UP

0.8
1 M

 [2
'-8

"]

MECH / MACHINE RM
ABOVE RAMP

197.75'
TOS

197.75'
TOS

4 %
197.75'
TOS

EL
EC

. S
HA

FT

ME
CH

. S
HA

FT

0.20 M [0'-8"]

0.25 M [0'-10"]

0.15 M [0'-6"]

LO
AD

IN
G 

BA
Y

9'-
0"

 X
 28

'-0
"

OPEN TO ABOVE

191.10'
FG

0.30 M [1'-0"]

Pl
ot 

Da
te 

  0
7 O

ct 
20

19
 @

 12
:44

 P
M 

  P
ath

 V
:\5

0-
19

00
0T

R5
\19

M-
01

02
6-

00
 - 

DP
-2

01
8-

00
89

2 -
 15

03
 K

ing
sw

ay
 - 

TA
\D

ra
wi

ng
s\T

ur
nin

g M
ov

em
en

ts\
19

M-
01

02
6-

00
_V

eh
icl

eT
ra

ck
ing

_r
0.d

wg
 07

    
PL

OT
 S

CA
LE

: 1
:25

.4 
   P

LO
TT

ED
 B

Y:
 B

ail
ey

, M
ich

ae
l   

LA
ST

 S
AV

ED
 B

Y:
 ca

mb
06

42
01

DRAWN BY: MB
OCT 2019

1:250

0 4 8

m

2 6 10

@ ANSI B

1503 KINGSWAY TRAFFIC ASSESSMENT

19M-01026-00

VEHICLE TRACKING

DESIGN SPEED: 5 km/h

DESIGN VEHICLE: TAC-P

SHEET 7

PARKING - ENTRANCE

Vancouver Office 1000-840 Howe Street
Vancouver BC 
V6Z 2A9, Canada

Lock to Lock Time

Width

Track

:

:

:

meters

P

6.0

2.00

2.00

3.201.10

5.60

Steering Angle 35.9:

POTENTIAL CONFLICT

Appendix E:  Page 58 of 62

AutoCAD SHX Text
ST3

AutoCAD SHX Text
ST3

AutoCAD SHX Text
ST3

AutoCAD SHX Text
ST3

AutoCAD SHX Text
ST3

AutoCAD SHX Text
SP

AutoCAD SHX Text
SP

AutoCAD SHX Text
SP

AutoCAD SHX Text
SP

AutoCAD SHX Text
PP

AutoCAD SHX Text
POB

AutoCAD SHX Text
SP

AutoCAD SHX Text
SP

AutoCAD SHX Text
SP

AutoCAD SHX Text
Q

AutoCAD SHX Text
Q

AutoCAD SHX Text
Q

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
PP

AutoCAD SHX Text
POB

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.



DUMFRIES ST.

SMALL SMALL SMALL SMALL SMALL

TH = 22 CARS

40.10 SF40.10 SF40.10 SF 40.10 SF

GARBAGE / RECYCLING

MECH / ELEC

ELEV LOBBY

GA
TE

COMMERCIAL

SMALL

RES. 38 BIKES

4.5
7 M

 [1
5'-

0"
]

8'-10"

6.1
0 M

 [2
0'-

0"
]

6.1
0 M

 [2
0'-

0"
]

COMM  = 90 CARS

7.32 M [24'-0"]

8'-10"

DN.

SMALL

5.4
9 M

 [1
8'-

0"
]

6.7
1 M

 [2
2'-

0"
]

8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18'

8'-10" X 18' 8'-10" X 18'

8'-10" X 18'

47

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

3233343738394041424344454648495051525354555657

17

90898887

8'-10" X 18'
8'-10" X 18'

16

8'-10" X 18'

GATE
O/H SECURITY GATE

606162636465 58

28

29

30

31

18 20 21 22 23 24
3

19

26

27

25

12%

6.3
9 M

 [2
1'-

0"
]

RAMP
10%

8'-10" X 18' 8'-10" X 18'8'-10" X 18'8'-10" X 18'8'-10" X 18'8'-10" X 18'8'-10" X 18' 8'-10" X 18'

8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18' 8'-10" X 18'

8'-10" X 18'

8'-10" X 18' 8'-10" X 18'8'-10" X 18' 8'-10" X 18' 8'-10" X 18'8'-10" X 18'8'-10" X 18'8'-10" X 18' 8'-10" X 18'8'-10" X 18'

8'-10" X 18' 8'-10" X 18'

8'-10" X 18' UP

8'-10" X 18'8'-10" X 18' 8'-10" X 18' 8'-10" X 18'8'-10" X 18' 8'-10" X 18' 8'-10" X 18'8'-10" X 18' 8'-10" X 18'8'-10" X 18'8'-10" X 18'

8'-10" X 18'

SMALL SMALL SMALL SMALL SMALLSMALL SMALL SMALL

4 9 13

66

16

67

8.08 M [26'-6"]

14

8'-10" X 18'

7

86

5 6

85

8 10 11 1512

8381 8280

17 18 19 20 21 22

69 8468

35

79

36

7873727170

59

5 %

RESIDENTIAL

53 BIKE SPACES

O/H SECURITY GATE

13 BIKES
10 BIKES

8'-10" X 18' 8'-10" X 18'

8'-10" X 18' 8'-10" X 18' 8'-10" X 18'

8'-10" X 18'8'-10" X 18'8'-10" X 18' 8'-10" X 18' 8'-10" X 18'8'-10" X 18'

22 22

74 75 76 77

8'-10" X 18'

TOTAL COMMERCIAL = 91 CARS 
STANDARD CARS = 73
SMALL CARS = 15 (17 %)
HC =    3

TOTAL RESIDENTIAL = 171 CARS 
STANDARD CARS =154

SMALL CARS = 14 (11 %)
HC =    3

8'-10"
2'-0"

8'-10" 8'-10" 8'-10" 8'-10"
2'-2 1/2"

8'-10"

2.69 M [8'-10"] 8'-10"
1'-9 1/2"

2.69 M [8'-10"]

8'-10" 8'-10"

8'-10"

8'-10" 8'-10" 8'-10" 8'-
10

"

2'-
0 3

/4" 4.0
1 M

 [1
3'-

2"]

13
'-2

"

9 1
/4"

23
'-8

"

18
'-1

"
1'-

4 3
/4"

2.69 M [8'-10"] 8'-10"8'-10"8'-10"
1'-0"

15'-0"23'-4"

8'-10"8'-10"

5.4
9 M

 [1
8'-

0"
]

8'-10"

8'-10"8'-10"8'-10"

1'-0"

8'-10"

5.4
9 M

 [1
8'-

0"
]

8'-10"2.69 M [8'-10"] 8'-10" 8'-10"8'-10"8'-10" 8'-10"

1'-2"1'-0"

8'-10" 8'-10"8'-10"8'-10"

1'-0"

8'-10" 8'-10"8'-10" 8'-10"8'-10"8'-10" 8'-10" 16'-0"8'-10" 8'-10" 8'-10" 7.18 M [23'-7"]

4.5
7 M

 [1
5'-

0"
]

1.0
7 M

 [3
'-6

"]

8'-10"

1'-0"

8'-10" 8'-10" 8'-10" 8'-10" 8'-10" 8'-10" 8'-10" 8'-10" 8'-10" 8'-10" 3'-9" 10'-0"

1'-0"

8'-10" 8'-10" 8'-10" 8'-10" 8'-10" 8'-10" 8'-10" 2.69 M [8'-10"] 8'-10" 8'-10" 8'-10"

1'-0"

8.0
3 M

 [2
6'-

4"
]

5.4
9 M

 [1
8'-

0"
]1.0

7 M
 [3

'-6
"]

26
'-5

"
6.3

9 M
 [2

1'-
0"

]
5'-

10
"

8'-
10

"

0.3
0 M

 [1
'-0

"]

6.1
0 M

 [2
0'-

0"
]

5.4
9 M

 [1
8'-

0"
]

8'-
10

"

M.R.

8'-10" X 18'

1'-6"

2.69 M [8'-10"] 8'-10" 8'-10" 8'-10" 8'-10" 8'-10" 8'-10"
1'-0"

8'-10"8'-10"8'-10"8'-10"8'-10"8'-10"8'-10"2.69 M [8'-10"]8'-10"

1'-0"

3'-
10

 3/
4"

8'-
10

"
8'-

10
"

5.49 M [18'-0"]

8'-10" X 18'

5.4
9 M

 [1
8'-

0"
]

ELEV
LOBBY

VEST.

6.7
1 M

 [2
2'-

0"
]

5.4
9 M

 [1
8'-

0"
]

5.4
9 M

 [1
8'-

0"
]

8.0
3 M

 [2
6'-

4"
]

8'-10"2.69 M [8'-10"]8'-10"8'-10"8'-10"8'-10"8'-10"8'-10"8'-10"8'-10"
1'-0"

9'-4"
1'-0"

8'-10"8'-10"8'-10"8'-10"2.69 M [8'-10"]8'-10"8'-10"

5.4
9 M

 [1
8'-

0"
]

13
'-2

"

960.82 SF

SMALL

189
.75

'

179
.00

'

TOS

179
.00

'

TOS

179.00'
TOS 7.73 M [25'-4"]

ELEV. LOBBY
FFE 182.0'

181.0'
TOS

183.0'
TOS

183.0'

TOS

184.0'
TOS

179
.00

'

TOS 181
.00

'

TOS

180.0'
TOS

179.0'
TOS

179
.00

'

TOS

179.0'
TOS

177.0'
TOS

179.0'
TOS

177.0'
TOS

UP

FLEX

VEST.
STORAGE

14'-2" X 10'-1"

UP

FLEX

VEST.
STORAGE

14'-2" X 10'-1"

UP

FLEX

VEST.
STORAGE

14'-2" X 10'-1"

UP

FLEX

VEST.
STORAGE

14'-2" X 10'-1"

UP

FLEX

VEST.
STORAGE

14'-2" X 10'-1"

UP

FLEX

VEST.
STORAGE

14'-2" X 10'-1"

UP

FLEX

VEST.
STORAGE

14'-2" X 10'-1"

UP

FLEX

VEST.
STORAGE

14'-2" X 10'-1"

UP

FLEX

VEST.
STORAGE

14'-2" X 10'-1"

40.10 SF

UP

FLEX

VEST.
STORAGE

14'-2" X 10'-1"

UP

FLEX

VEST.
STORAGE

14'-2" X 10'-1"

40.10 SF 40.10 SF 40.10 SF 40.10 SF 40.10 SF 40.10 SF 40.10 SF 40.10 SF 40.10 SF 40.10 SF

180.0'
TOS

179.0'
TOS

179.0'
TOS

184.0'
TOS

184.0'TOS

4.29 M [14'-1"] 5.71 M [18'-9"]24.16 M [79'-3"] 28.28 M [92'-9"]
5.22 M [17'-1"] 4.57 M [15'-0"] 4.57 M [15'-0"] 4.57 M [15'-0"] 4.78 M [15'-8"] 4.78 M [15'-8"] 4.57 M [15'-0"] 4.57 M [15'-0"] 4.57 M [15'-0"] 4.57 M [15'-0"] 5.22 M [17'-1"]0.44 M [1'-5"]

0.13 M [0'-5"] 14.55 M [47'-9"] 56.51 M [185'-5"]

106.93 M [350'-10"]

15
5'-

3 1
/2"

0.1
5 M

 [0
'-6

"]
38

.56
 M

 [1
26

'-6
"]

3.3
1 M

 [1
0'-

10
"]

0.2
0 M

 [0
'-8

"]

5.0
8 M

 [1
6'-

8"
]

7.9
2 M

 [2
6'-

0"
]

4.5
7 M

 [1
5'-

0"
]

8.9
5 M

 [2
9'-

4"
]

1.5
1 M

 [4
'-1

1"
]1.8

5 M
 [6

'-1
"]

2.5
8 M

 [8
'-6

"]
4.3

3 M
 [1

4'-
2"

]
1.7

7 M
 [5

'-1
0"

]

3.3
1 M

 [1
0'-

10
"]

2.7
0 M

 [8
'-1

0"
]

P1
 EX

HA
US

T

P2
 EX

HA
US

T

7 BIKES
COMM.

Pl
ot 

Da
te 

  0
7 O

ct 
20

19
 @

 12
:44

 P
M 

  P
ath

 V
:\5

0-
19

00
0T

R5
\19

M-
01

02
6-

00
 - 

DP
-2

01
8-

00
89

2 -
 15

03
 K

ing
sw

ay
 - 

TA
\D

ra
wi

ng
s\T

ur
nin

g M
ov

em
en

ts\
19

M-
01

02
6-

00
_V

eh
icl

eT
ra

ck
ing

_r
0.d

wg
 08

    
PL

OT
 S

CA
LE

: 1
:25

.4 
   P

LO
TT

ED
 B

Y:
 B

ail
ey

, M
ich

ae
l   

LA
ST

 S
AV

ED
 B

Y:
 ca

mb
06

42
01

DRAWN BY: MB
OCT 2019

1:500

0 5 10 2015

m

@ ANSI B

1503 KINGSWAY TRAFFIC ASSESSMENT

19M-01026-00

VEHICLE TRACKING

DESIGN SPEED: 5 km/h

DESIGN VEHICLE: TAC-P

SHEET 8

PARKING - P1

Vancouver Office 1000-840 Howe Street
Vancouver BC 
V6Z 2A9, Canada

P1

Lock to Lock Time

Width

Track

:

:

:

meters

P

6.0

2.00

2.00

3.201.10

5.60

Steering Angle 35.9:

POTENTIAL CONFLICTS

BETWEEN CONCURRENT

OPPOSITE MOVEMENTS.

POTENTIAL CONFLICTS

BETWEEN CONCURRENT

OPPOSITE MOVEMENTS.

Appendix E:  Page 59 of 62

AutoCAD SHX Text
SELECT.

AutoCAD SHX Text
S

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
H.C.

AutoCAD SHX Text
H.C.

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
H.C.

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
-

AutoCAD SHX Text
PRVCAR

AutoCAD SHX Text
DETR DB32 (UK)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
PRVCAR

AutoCAD SHX Text
DETR DB32 (UK)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
PRVCAR

AutoCAD SHX Text
DETR DB32 (UK)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
PRVCAR

AutoCAD SHX Text
DETR DB32 (UK)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.

AutoCAD SHX Text
P

AutoCAD SHX Text
TAC-2017 (CA)

AutoCAD SHX Text
(c) 2019 Transoft Solutions, Inc. All rights reserved.



 

37   WSP Canada Group Limited 
   
  

Appendix E:  Page 60 of 62



 

38   WSP Canada Group Limited 
   
  

Appendix E:  Page 61 of 62



 

39   WSP Canada Group Limited 
   
  

 

Appendix E:  Page 62 of 62




