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CITY, PROVINCE, COUNTRY

Totals 214 7 10 52 26 62 21 36
4 338.5 6 1 5
5 338.5

1175.2 1164 1136.2 1343 1132.1
1 1

6 465.9 462.1 788.7 316.7 745.1 573.4 592.3 698.6 464.5 740.8 10 1 2 2 1 4
7 465.9 462.1 788.7 316.7 745.1 573.4 592.3 698.6 464.5 740.8 10 1 2 2 1 4
8 465.9 462.1 788.7 316.7 745.1 573.4 592.3 698.6 464.5 740.8 10 1 2 2 1 4
9 465.9 462.1 788.7 316.7 745.1 573.4 592.3 698.6 464.5 740.8 10 1 2 2 1 4
10 465.9 462.1 788.7 316.7 745.1 573.4 592.3 698.6 464.5 740.8 10 1 2 2 1 4
11 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
12 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
13 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
14 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
15 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
16 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
17 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
18 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
19 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
20 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
21 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
22 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
23 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
24 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
25 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
26 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
27 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
28 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
29 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
30 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
31 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
32 1914.8 1990.8 1909.4 3 3
33 1914.8 1990.8 1909.4 3 3
34 1914.8 1990.8 1909.4 3 3
35 3395.3 1 1

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

Unit # and Area (sf) Total # of
Units Studio 1 Bed 1 Bed +

Den Jr 2 Bed 2 Bed 2 Bed +
Den 3 Bed

South Tower Area Matrix

Totals 164 7 10 36 18 46 13 28 6
4 338.5 12 1 5 6
5 338.5

1175.2 1164 1136.2 1343 1132.1 1187.8 1196 1271.6 1260.2 1196 1187.8
1 1

6 465.9 462.1 788.7 316.7 745.1 573.4 592.3 698.6 464.5 740.8 10 1 2 2 1 4
7 465.9 462.1 788.7 316.7 745.1 573.4 592.3 698.6 464.5 740.8 10 1 2 2 1 4
8 465.9 462.1 788.7 316.7 745.1 573.4 592.3 698.6 464.5 740.8 10 1 2 2 1 4
9 465.9 462.1 788.7 316.7 745.1 573.4 592.3 698.6 464.5 740.8 10 1 2 2 1 4
10 465.9 462.1 788.7 316.7 745.1 573.4 592.3 698.6 464.5 740.8 10 1 2 2 1 4
11 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
12 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
13 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
14 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
15 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
16 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
17 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
18 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
19 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
20 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
21 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
22 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
23 806.9 856.9 1046.3 576.2 593.5 879.4 1154.9 7 2 1 2 1 1
24 1914.8 1990.8 1909.4 3 3
25 1914.8 1990.8 1909.4 3 3
26 1914.8 1990.8 1909.4 3 3
27 3395.3 1 1

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

Unit # and Area (sf) Total # of
Units Studio 1 Bed 1 Bed +

Den Jr 2 Bed 2 Bed 2 Bed +
Den 3 Bed 3 Bed

Townhouse

North Tower Area Matrix

Total 505 264 49
Level 3 190 0 0
Level 2 169 0 0
Level 1 146 264 49
Level # of Vehicle Spaces # of C1 Bike Spaces # of C2 Bike Spaces

Parking Provided

Total 196 43
Restaurant Class 1 617.57 0.1/100m2 1
Commercial Class 2 0.6/100m2 4
Commercial Class 1

713.39
0.2/100m2 1

Residential Class 2 0.1 39
Residential Class 1

388
0.5 194

# of units Total Area(m2) Factor Class 1 Spaces Class 2 Spaces
Bicycle Parking Requirement

Total 405
Commercial Space (m2) 1330.96 1.3/100m2 17
# of Units 164 214 10 388 1 388

North Tower South Tower Live/Work Units Total Units / Area Factor Parking Required

Parking Requirement

Restaurant Bicycle Parking: 0.1/100m2 Class 1
Commercial Bicycle Parking: 0.2/100m2 Class 1; 0.6/100m2 Class 2
Residential Bicycle Parking: 0.5/dwelling unit Class 1; 0.1/dwelling unit Class 2
Commercial Parking: 1.3 Stalls per 100m2
Parking Requirement by Owner: 1.4 Stalls per unit
City Required Visitor Parking: 1 Stall per 7 units (included in City requirement above)
City Required Residential Parking: 1 Stall per unit

Parking

*Net Area in Podium Assumed to be 85% of Gross until more detail is known

FAR Permitted 9
FAR 4.8

Site Area 123,709.6
Total Net Area 591,168.8

Total 238,862.0 200,028.0 179,358.0 150,444.0 283,172.7 240,696.8
1 94,390.9 80,232.3
2 94,390.9 80,232.3
3 94,390.9 80,232.3
4 7679.8 6704.0 7679.8 6704.0
5 7679.8 6704.0 7679.8 6704.0
6 7596.9 6358.6 7596.9 6358.6
7 7596.9 6358.6 7596.9 6358.6
8 7596.9 6358.6 7596.9 6358.6
9 7596.9 6358.6 7596.9 6358.6
10 7596.9 6358.6 7596.9 6358.6
11 7438.0 6198.0 7438.0 6198.0
12 7438.0 6198.0 7438.0 6198.0
13 7438.0 6198.0 7438.0 6198.0
14 7438.0 6198.0 7438.0 6198.0
15 7438.0 6198.0 7438.0 6198.0
16 7438.0 6198.0 7438.0 6198.0
17 7438.0 6198.0 7438.0 6198.0
18 7438.0 6198.0 7438.0 6198.0
19 7438.0 6198.0 7438.0 6198.0
20 7438.0 6198.0 7438.0 6198.0
21 7438.0 6198.0 7438.0 6198.0
22 7438.0 6198.0 7438.0 6198.0
23 7438.0 6198.0 7438.0 6198.0
24 7438.0 6198.0 7445.7 6212.5
25 7438.0 6198.0 7445.7 6212.5
26 7438.0 6198.0 7445.7 6212.5
27 7438.0 6198.0 6982.8 6031.5
28 7438.0 6198.0
29 7438.0 6198.0
30 7438.0 6198.0
31 7438.0 6198.0
32 7445.7 6212.5
33 7445.7 6212.5
34 7445.7 6212.5
35 6982.8 6031.5

Level Gross Area Net Area Gross Area Net Area Gross Area Net Area
South Tower North Tower Podium

Area Calculations (sf)

PROJECT INFORMATION

PROJECT ADDRESS: 1187 SUNSET DRIVE, KELOWNA
LEGAL ADDRESS: LOT 1, DISTRICT LOT 139, ODYD

PLAN KAP76304
PROPOSED ZONING: C7
PROPOSED USES: APARTMENT / RETAIL / LIVE-WORK
PROPOSED HEIGHT: SOUTH TOWER - 35 STOREYS / 116.15m

NORTH TOWER - 27 STOREYS / 92.15m 

REV. YYYY-MM-DD REVISION / DRAWING ISSUE REVIEW

SITE COVERAGE: GROUND FLOOR BUILDING FOOTPRINT = 8,306.36m2

BUILDING FOOTPRINT + DRIVEWAYS = 9,390.76m2

SITE FOOTPRINT: = 11,490.00m2

SITE COVERAGE = 72.3%
SITE COVERAGE (INCL. DRIVEWAYS) = 81.73%

Total 382 5064

2 + Bed 260 15m2 3900
1 Bed 108 10m2 1080
Studio 14 6m2 84 6379 989 5120 12,488

Unit Type # of Units Area Required/unit Area Required(m2) Balconies Indoor Amenity Outdoor Amenity Total
Area Required Area Provided (m2)

Private Open Space
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as of right zoning: C7

2 towers with total max.
floor plate of 1,221 m2

site area: 11,490m2
max far: 9.0/103 410m2

C7 MASSING

C7 PROPOSED MASSING

C4 MASSING

max far w/ bonusing: 1.68
max height 15m = 3 floors
max site coverage 75%
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THE INTENDED PLOT SIZE OF THIS PLAN IS     mm IN WIDTH BY     mm IN
HEIGHT ( -size) WHEN PLOTTED AT A SCALE OF 1:250 METRIC.
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Land Surveying Ltd.
AllTerra

File: 316102-TO      October 25, 2016

Lot dimensions shown are derived from Land Title Office records.

Notes:
- Unregistered interests have not been included or considered.
- Elevations shown are derived from geodetic control monuments 6402 and 6440.
- Invert information derived from as built drawings obtained from the City of Kelowna.

Charges on Title:
- Statutory Right of Way KJ11765
- Covenants KR28514, KR28515, KR28519, LA11939
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This document entitled “1187 Sunset Drive Mixed Use Development - Transportation Impact Assessment” 
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1. INTRODUCTION 
North American Development Group (NADG) is proposing a mixed-use commercial and residential 

development at the northeast corner of Sunset Drive and Water Street/Clement Avenue. Bunt & Associates 

(Bunt) has been retained to prepare a Transportation Impact Assessment for this proposed development. 

Bunt recently completed a TIA in 2014 for a similar proposed development located at 1000 Manhattan 

Drive, which is approximately 500 metres northwest of the proposed study site, and this study 

summarized the current transportation operations and highlighted future mitigation measures that were 

likely to be required. This study is therefore intended as an “update” to the previous TIA, and it considers 

a similar study area but with a different development site.  

The proposed develop will include approximately 17,083 ft2 of retail area, 9 live work townhomes and 397 

residential condo units. The retail area will be primarily located along Clement and Sunset Avenue, while 

the townhomes will be on Ellis Street. The residential condo units will be located in two towers, one on the 

south edge of the site and one on the northwest corner.  

This study follows the general form and content of the previous Bunt TIA as agreed by the City of Kelowna 

Transportation staff with a couple of amendments. A summarized version of the scope is shown below, 

while the detailed scope and correspondence attached in Appendix A. 

1.1 Scope of Work 

The scope of work for this study was confirmed to include the following: 

• Determine expected site generated traffic volumes for the proposed uses at Opening Day based on 

ITE data. Assign expected site generated traffic volumes to the road network based on the 

distributions used in the previous TIA. 

• Complete capacity analysis for Existing, Opening Day and Opening Day + 10 year Background and 

Post Development horizons during the weekday AM and PM peak hours at the following intersections: 

o Sunset Drive & Water Street / Clement Avenue 

o Ellis Street & Clement Avenue 

o All site accesses 

• Review active transportation for a 400m radius around the site. 

• Review the site plan, accesses, loading bays and site circulation. 

• Determine the bylaw parking requirements and adequacy of the proposed parking supply. 
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2. EXISTING CONDITIONS 

2.1 Site Location and Context 

The site is located just north of downtown Kelowna and is currently zoned as C4. It is proposed to be re-

zoned to C7 through the redevelopment. The site is bounded by Clement Avenue to the south, Sunset 

Drive to the west, Ellis Street to the east and lot 1147 Sunset Drive to the north which is currently being 

developed with a residential tower. 

The proposed development is to consist of a podium with approximately 17,100 ft2 of retail, 9 live/work 

townhomes, and two mid-rise towers with 397 condo units. The two towers will rest on a three level above 

ground podium with internal parking and external commercial on the west, south and east sides.    

Vehicular access to the development will be provided from two separate locations, with one access on 

Sunset Drive and one access on Ellis Street, and the development will be accessible to pedestrians on the 

west, east and south frontages.   

In the surrounding neighbourhood there are a number of varying uses. Directly south of the site is the 

Prospera Place Arena, which shares a block with some light industrial and retail uses. Directly west of the 

site is a surface level parking lot, and to the north on Sunset Drive are a number of hotels and vacation 

rental developments. East of the site is primarily a light industrial area with some restaurants and 

entertainment uses.  

The study area and adjacent external road network is illustrated in Exhibit 2.1, and the site plan is 

illustrated in Exhibit 2.2. 
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2.2 Street Network 

This section outlines the study area street network, and describes roadway function, design characteristics 

and intersection controls. The studied intersections are illustrated in Exhibit 2.3 and summarized below: 

• Sunset Drive and Water Street/Clement Avenue (southbound stop control on Sunset Drive) 

• Clement Avenue and Ellis Street (traffic signal control) 

Sunset Drive is classified as a major collector road, and connects Water Street/Clement Avenue in the 

south to Manhattan Drive, then continuing two blocks further north as Guy Street. There is pay parallel 

parking (two hour maximum duration of stay) available on both sides of Sunset Drive fronting the 

proposed development. The road surface is approximately 11m wide. Along the east side of Sunset Drive 

there is a 3.5m wide continuous sidewalk and the sidewalk along the west side of Sunset Drive is 

approximately 1.5m wide. 

Water Street, west of Sunset Drive, has one lane of travel in the westbound direction and is 10m wide at its 

narrowest point. In the eastbound direction to Ellis Street, Water Street becomes Clement Avenue, an 

arterial road, with a four-lane cross-section (including storage lanes) and on-street parking on south site 

block face, being 23m at its widest point. The road is classified as a two lane arterial west of Sunset Drive 

and a four lane arterial east of Sunset Drive. On the northern edge of Water Street / Clement Avenue there 

is a wide, continuous sidewalk (approximately 2.5m), while the southern edge borders Prospera Place, 

which has a wide public realm area for pedestrians. 

Ellis Street is an arterial road, with one lane of travel in either direction (not including turning storage 

bays), and north of Clement Avenue there is unrestricted on-street parking. A continuous sidewalk is 

provided on the both sides of Clement Avenue near the study site. 

2.3 Existing Traffic Volumes 

Traffic volumes were obtained from the City of Kelowna for the study intersections. Bunt balanced the 

through volumes between the intersections based on comments from the City and conducted the analysis 

using these updated volumes. The adjusted turning movement volumes are summarized in Exhibit 2.4, 

and the original data that Bunt received from the City is located in Appendix C.  

The pedestrian and bicycle volumes that were used in the following sections were from previous counts 

and are noted below. The raw data for these counts is also attached in Appendix C. 

• Sunset Drive & Water Street / Clement Avenue – Tuesday/Wednesday May 13th-14th, 2014 (Bunt) 

• Ellis Street & Clement Avenue – Wednesday July 11th, 2012 (City of Kelowna) 
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2.4 Existing Intersection Capacity Analysis 

All study network intersections were assessed based on the methods outlined in the Highway Capacity 

Manual (HCM), using the Synchro 9.0 analysis software.  The traffic operations were assessed using the 

performance criteria (as calculated by the software) of Level of Service (LOS), volume-to-capacity (v/c) ratio 

and delay. 

The LOS rating is based on average vehicle delay and ranges from “A” to “F” based on the quality of 

operation at the intersection.  A LOS “A” represents optimal, minimal delay conditions while a LOS “F” 

represents an over-capacity condition with considerable congestion and/or delay. Delay is calculated in 

seconds and is based on the average movement/intersection delay per vehicle.  Table 2.1 below 

summarizes the LOS thresholds for both the signalized and unsignalized intersections. 

Table 2.1: Intersection Level of Service Thresholds 

Level of Service 
Average Control Delay per Vehicle (Seconds) 

Signalized Unsignalized 

A ≤10 ≤10 

B >10 and ≤20 >10 and ≤15 

C >20 and ≤35 >15 and ≤25 

D >35 and ≤55 >25 and ≤35 

E >55 and ≤80 >35 and ≤50 

F >80 >50 

 

The volume to capacity (v/c) ratio of an intersection represents the ratio between the demand volume and 

the available capacity.  A v/c ratio less than 0.85 indicates that there is generally sufficient capacity to 

accommodate demand.  A v/c value between 0.85 and 0.95 indicates an intersection is approaching 

practical capacity; a v/c ratio over 0.95 indicates that traffic demands are close to exceeding the available 

capacity, resulting in saturated conditions. 

The performance thresholds that were used to trigger consideration of roadway or traffic control 

improvements to support roadway or traffic control improvements employed in this study are listed below:  

Signalized Intersections: 

• Overall intersection Level of Service must not be worse than LOS D;  

• Overall intersection v/c ratio should not exceed 0.85; 

• Individual movement Level of Service must not be worse than LOS E; and, 

• Individual movement v/c ratio should not exceed 0.90.  
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Unsignalized Intersections: 

• Individual movement Level of Service should be LOS D or better, unless the volume is very low in 

which case LOS E can be considered acceptable. 

Table 2.2 presents the current operation of the study intersections, and the detailed Synchro summaries 

for the existing intersections are provided in Appendix D. 

Note that the Synchro laning was modeled to reflect driver behavior, as some lanes are wide enough to 

accommodate more than one movement. At the Sunset Drive / Clement Avenue intersection, the 

westbound leg was modeled with the separate through and right lane because right turning vehicles have 

the space to perform this movement despite a formal lane not being marked.  

Table 2.2: Existing Operations 

Intersection 
Movement & 

# of Lanes 

AM Peak Hour PM Peak Hour 

v/c LOS Delay Queue v/c LOS Delay Queue 

Sunset Drive &  
Water Street / 

Clement Avenue 
(SB Stop) 

EB 1 0.03 A 1 1 0.08 A 2 2 

WB 1 0.16 A 0 0 0.25 A 0 0 

SB 1 0.47 C 19 19 0.70 E 41 37 

Int. Summary - A 5 - - B 7 - 

Ellis Street & 
Clement Avenue 

(Signalized) 

EBL 1 0.30 B 10 14 0.23 B 11 13 

EBT 1 0.31 A 9 19 0.52 B 13 42 

EBR 1 0.12 A 3 4 0.15 A 3 6 

WBL 1 0.15 A 9 7 0.14 A 10 8 

WBT 1 0.26 A 9 17 0.40 B 11 32 

WBR 1 0.05 A 3 3 0.10 A 4 5 

NBL 1 0.18 A 10 11 0.40 B 15 22 

NBT 1 0.13 A 9 12 0.19 B 11 17 

NBR 1 0.08 A 4 5 0.19 A 4 7 

SBL 1 0.03 A 8 3 0.12 B 11 9 

SBTR 1 0.21 A 8 15 0.46 A 9 26 

Int. Summary - A 8 - - B 10 - 

 

The southbound movement at the intersection of Sunset Drive and Water Street is currently operating with 
a LOS E and moderately high delay during the PM peak hour. The northbound left turn at the intersection 
of Ellis Street and Clement Avenue is exceeding its’ storage length of 20m by 2m. This is a small amount, 
and represents less than one vehicle. No changes are recommended for this northbound left movement at 
this time. The remaining movements and study area intersections are currently operating within 
acceptable capacity parameters and no other intersection improvements are required to accommodate 
existing volumes. Mitigation measures for the Sunset Drive & Water Street intersection are discussed 
below.  
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To mitigate the existing operational issue for the southbound movement at the intersection of Sunset 
Drive and Water Street, a number of intersection configuration upgrades have been considered, and these 
are listed below.  

• Separated southbound left and right turn lanes 

• Separated southbound left and right turn lanes, and three-way stop control 

• Roundabout with shared southbound right and left laning 

• Traffic signal control with shared southbound right and left laning 

The performance results for the alternative traffic control types for the Sunset Drive / Water Street 

intersection are summarized in Table 2.3. The values displayed are from Synchro analysis, although Sidra 

traffic analysis software was used to assess the roundabout performance. The detail analysis outputs are 

attached in Appendix D.  

Table 2.3: Sunset Drive & Water Street / Clement Avenue Mitigated Operations 

Mitigated 
Intersection 

Type 

Movement & 
# of Lanes 

AM Peak Hour PM Peak Hour 

v/c LOS Delay Queue v/c LOS Delay Queue 

Separated SB 
Lanes 

EB 1 0.03 A 1 1 0.08 A 2 2 

WB 1 0.16 A 0 0 0.25 A 0 0 

SBL 1 0.38 C 19 13 0.57 E 40 24 

SBR 1 0.09 B 10 2 0.13 B 13 4 

Int. Summary - A 5 - - A 6 - 

Three Way Stop 
Control 

EB 1 0.47 B 13 - 0.79 D 27 - 

WB 1 0.43 B 12 - 0.69 C 20 - 

SBL 1 0.30 B 11 - 0.27 B 12 - 

SBR 1 0.10 A 8 - 0.14 A 9 - 

Int. Summary - B 12 - - C 20 - 

Roundabout 

WB 1 0.32 A 7 12 0.58 B 11 31 

SB 1 0.27 A 7 8 0.29 A 8 9 

EB 1 0.33 A 7 11 0.50 A 10 22 

Int. Summary 0.33 A 7 - 0.58 A 10 - 

Signalization 

EB 1 0.28 A 8 38 0.46 A 10 68 

WB 1 0.23 A 7 32 0.35 A 7 48 

SB 1 0.58 C 24 32 0.56 C 22 27 

Int. Summary - B 11 - - A 10 - 
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The separate southbound movement option has a failing level of service and moderately high delay, while 

the eastbound movement for the three-way stop control option is near the performance threshold of 0.85 

at 0.79. The other two intersections are well within the performance thresholds, and given the background 

growth anticipated in the area including the new RCMP building and 1147-1157 Sunset Drive, only the 

roundabout and signalization options are anticipated to be able to accommodate the forecasted vehicle 

demand.  

Both the roundabout and traffic signal options would provide adequate capacity to accommodate the 

existing balanced volumes. Note that both of these options would require the relocation of the Route #2 

bus stop from its current location directly south of Sunset Drive on the south side of Clement Avenue. 

Signalization of the intersection is considered to be the more appropriate choice for this location over the 

roundabout for the following reasons: 

• There are no other roundabouts on Water Street and a signal would maintain consistency with the 

nearby intersections. 

• The adjacent Prospera Place is likely to cause surges of traffic before and after major events, and a 

signal will be more able to accommodate these high vehicle volumes 

• Signals are typically preferred for applications were there are frequent pedestrians. Given the ground-

oriented retail proposed for the site, and the pedestrian nature of the area, and signal would be more 

appropriate for accommodating pedestrians. Additionally, high pedestrian volumes before and after 

major events at Prospera Place would significantly reduce the capacity of a roundabout as pedestrians 

would have the un-restricted right to cross traffic flows.   

• A roundabout would require a larger footprint than is currently available at this location.  

For these reasons a signal is recommended to be installed at this location, and due to its’ close proximity 

to the intersection of Ellis Street and Clement Avenue, it is recommended that these two intersections are 

coordinated. 

A TAC signal warrant analysis was also conducted at the intersection in question, and the detail results are 

shown in Appendix E. The existing volumes do not currently warrant a traffic signal based on the TAC 

warrant analysis, with the intersection achieving a score of 72 points (50 vehicle and 22 pedestrian) with 

100 points generally required to warrant a signal. Nevertheless a signal is still warranted from a traffic 

operations perspective, and is recommended to mitigate the existing operational issues.  
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2.5 Walking 

The existing pedestrian network near the study site is shown in Exhibit 2.5. The site is generally well 

connected to downtown Kelowna due to close proximity and sidewalks along most streets. The 

intersection of Sunset Drive with Water Street currently has a pedestrian crossing on only the eastbound 

leg, although crossings are permitted on the southbound leg. It is recommended that a crossing be added 

on the westbound leg of the intersection. This will improve pedestrian access to the site from the south 

and the plaza surrounding Propsera Place. There are marked pedestrian crossings with push buttons at all 

legs at the intersection of Clement Avenue and Ellis Street, and these are illustrated in Exhibit 2.5. 

The cumulative (includes all four legs) peak hour pedestrian volumes at the study area intersections are 

summarized in Table 2.4.  

Table 2.4: Existing Pedestrian Volumes 

Intersection AM Peak Hour PM Peak Hour 

Sunset Drive/Clement Avenue 20 48 

Ellis Street/ Clement Avenue 19 45 

 

Sidewalks are located along most of the streets near the study site, but there are some areas east of the 

site where sidewalks are still missing. Marked pedestrian crossings are also missing at many of the 

intersections east of the site. 

2.6 Cyclists 

The existing cycling network in the vicinity of the proposed development is illustrated in Exhibit 2.5.  

As indicated, the proposed development site is moderately well connected to the existing cycling network 

through both the Recreation Avenue bike route north of the site, and the Cawston Avenue bicycle path to 

the south. Although there are not any sharrows (a street marking typically placed in the centre of the 

vehicle travel lane to indicate that a cyclist may use the full lane) or other cycling facilities on Sunset Drive, 

its’ wide cross-section it is still generally considered an attractive route for cyclists. Sunset Drive then 

connects to the Water Street bike lanes to the south, which feed to the Abbot Street separated bike lane 

and the Cawston Avenue Pathway, which is the primary east-west bike route in the area.  

The City has recently added cycle tracks on Ethel Street between Cawston and Bernard Avenues, and plans 

on adding bicycle lanes on Ellis Street in the near future.   
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Existing cycling volumes (total from all four legs) for the study area intersections are illustrated in Table 

2.5.  

Table 2.5: Existing Cyclist Volumes 

Intersection AM Peak Hour PM Peak Hour 

Sunset Drive/Clement Avenue 12 17 

Ellis Street/Clement Avenue 17 20 

 

For the traffic analysis portion of this study, a minimum value of 5 bicycle trips was used for each 

movement. Due to the imminent addition of the Ellis Street cycle tracks, 20 bph were assumed for each 

direction on Ellis Street. These values were used for the existing analysis, and were grown by 2% annually 

for the future horizons.  

2.7 Transit 

The site is located close the northbound bus stop for the Route 2 shuttle, which is located directly south 

of the site on Clement Avenue, and the bus Route 5 with stops near the intersection of Clement Avenue 

and Ellis Street. The Route 2 shuttle travels from the nearby stop northbound, and does a loop to/from the 

Queensway Exchange, while the Route 5 travels from the Queensway Exchange south to the Mission 

Recreation Park.  

The existing Queensway Exchange is a significant destination and transfer point in downtown Kelowna, 

and is located approximately 800m south of the site, or approximately a 10-minute walk away. Table 2.6 

summarizes the bus transit routes near the study site and at the Queensway Exchange. The exchange is 

also the terminus for the RapidBus service implemented as Phase I of the RapidBus project. 



 

 

14 1187 Sunset Drive Mixed Use Development TIA – Final Report 

bunt & associates | Project No. 1498-02 | May 17, 2017 

Table 2.6: Bus Transit Service 

Type 
Bus 

Route 

Destination Duration AM Peak 

Frequency 

PM Peak 

Frequency 

SAT 

Frequency 

Adjacent Route 

2 
Queensland Exchange / 

Cambridge Avenue 
15 35 25 30 

5 
Mission Recreation 

Exchange 
25 30 30 30 

Routes available 

through transfer 

at Queensway 

Exchange 

1 

Okanagan College / 

Mission Recreation 

Exchange 

25 15 15 30 

6 
University of British 

Columbia Okanagan 
35 NA 55 NA 

7 Orchard Park Mall 35 18 15 30 

9 Orchard Park Mall 20 NA NA NA 

10 Fitzpatrick & Findlay Rd 45 15 15 30 

11 Craig Rd & McCurdy Rd 40 15 15 30 

97 

Westbank Exchange and 

University of British 

Columbia Okanagan 

50 15 15 30 

 

As illustrated in Table 2.6, the site is well connected to a variety of other bus services through the 

Queensway transit exchange, which is accessible via a 10-minute walk or a transfer from Route 2. 

However, given the existing 30-minute frequency of Route 3 during peak activity periods, transit is not 

anticipated to be a substantial mode of travel to and from the site with the current transit scheduling. 
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3. DEVELOPMENT PLAN 

3.1 Land Use 

The proposed development uses and densities are summarized in Table 3.1. 

Table 3.1: Proposed Land Use Densities 

Land Use Density 

Commercial 10,034 ft2 

Restaurant 7,048 ft2 

Residential – Townhouse 9 units 

Residential - Condo 397 units 

Total 733,116 ft2  

3.2 Vehicle Access 

The proposed lane configurations and traffic control for the development site accesses and the study 

network are shown in Exhibit 3.1. As shown, there are two vehicle access points to the site, a full 

movement access on Sunset Drive and a partial movement access on Ellis Street. Each site access is 

described in detail below: 

Access on Sunset Drive 

Located on the north end of the site and spaced approximately 115m from Clement Avenue, this access 

meets the City of Kelowna and TAC access spacing requirements from Clement Avenue. This access is 

proposed to be a full movement access, with both inbound and outbound left and right turns permitted.   

Access on Ellis Street 

This access is approximately 115m away from Clement Avenue and also meets the City of Kelowna and 

TAC access spacing requirements. However, the City bylaw also states that residential driveway accesses 

are not permitted on arterial streets. Despite this, the City has indicated their tentative approval of a right 

in / right out access at this location.  

The client also seeks to have the northbound left turn movement allowed at the Ellis Street access as well, 

as a significant portion of future site traffic is anticipated to come from the south and east directions on 

Clement Avenue and Ellis Street. To better understand the impacts of permitting or restricting the 

northbound left turn movement at this access, the City has requested that a sensitivity analysis be 

conducted.  
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This sensitivity analysis is included in Section 4.2. The Post Development analysis with the northbound 

left turn permitted is shown for the 2020 and 2030 horizon years in Section 4.2.1, and Post Development 

analysis with the northbound left turn restricted has been shown for the 2030 horizon in Section 4.2.2.  

Section 4.2.3 summarizes the differences between the two analyses and highlights the pros and cons of 

each.   

3.3 Trip Generation 

Traffic generation estimates for the proposed development were based on trip rates reported in the 

Institute of Transportation Engineers (ITE) Trip Generation Manual, 9th Edition. Trip rates and the 

subsequent trips generation for the AM and PM peak hour periods is presented in Table 3.2  

ITE trip generation data is predominately based on suburban locations which are typically considered 

more car dependent than would be the case for the proposed development located within walking/cycling 

distance to the downtown Kelowna area and near to higher density residential land uses. Although the 

proposed site location has access to transit, and significant cycling and pedestrian connections, for a 

conservative estimate the reported ITE trip rates were used as a base with discounts applied as described 

below. The City of Kelowna has approved the site trip generation methodology.  
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Table 3.2: Development Site Trip Generation 

Use 

Quantity 

(ft2 or 

units) 

Source 
Peak 

Hour 

Total Trip 

Rate (per 

1000 ft2 or 

unit) 

# Trips 

In 

# Trips 

Out 

Total 

Trips 

Commercial 10,034 ITE 820 
AM 0.96 6 4 10 

PM 3.71 18 19 37 

Restaurant 7,048 ITE 931 
AM 0.81 4 2 6 

PM 7.49 35 17 53 

Residential – 

Live/Work 
9 units ITE 230 

AM 0.44 1 3 4 

PM 0.52 3 2 5 

Residential - 

Condo 
397 units ITE 230 

AM 0.44 30 145 175 

PM 0.52 138 68 206 

Sub Total 
AM 40 154 194 

PM 195 106 301 

Internal Capture Reduction (NCHRP 684 procedure) 
AM 4 2 6 

PM 26 26 52 

10% Active Transportation Reduction 
AM 4 15 19 

PM 17 8 25 

Total 
AM 33 136 169 

PM 152 72 224 

 
Internal capture for the development was based on the National Cooperative Highway Research Program 

(NHCRP) Report 684: Enhancing Internal Trip Capture Estimate for Mixed Use Developments. The 

methodology takes into account the different land uses and calculates individual internal capture 

reductions for each use during the peak hour periods. The sum of the individual internal capture 

reductions are shown in Table 4.1 for simplicity, and the detailed calculations for can be found in 

Appendix F.  

A 10% active transportation reduction was applied to all the site trips to take account for the site’s 

proximity to transit and the downtown, and was based on mode share data from the Central Okanagan – 

Regional Active Transportation Master Plan, which states that the overall active transportation mode share 

is 15%. The typical ITE rate is 5%, and so the difference of 10% was applied as a reduction. This is 

considered to be a conservative estimate, as the site is centrally located and likely to have a higher transit 

and active mode share than a typical site in Kelowna.   
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3.4 Trip Distribution & Assignment 

 Distribution 3.4.1

Based on a conversation with City staff on May 2nd, 2014, and confirmed on April 11, 2017, it is 

anticipated that the majority of site generated vehicle trips will be to and from the south. The traffic 

distribution and assignment patterns for the development were based on this, as well as existing traffic 

patterns. The AM and PM trip distributions are shown in Table 3.3. 

Table 3.3: Vehicle Trip Distribution 

Direction 
AM Peak Hour PM Peak Hour 

In Out In Out 

To/from the south on Ellis Street 55% 55% 40% 50% 

To/from the north on Ellis Street 10% 10% 10% 10% 

To/from the west on Water Street 10% 10% 10% 15% 

To/from the east on Clement Avenue 25% 25% 40% 25% 

To/from the north on Sunset Drive 0% 0% 0% 0% 

Total 100% 100% 100% 100% 

 

 Assignment 3.4.2

With the Northbound Left Turn Movement at the Ellis Street Access Permitted 

Vehicles were distributed to the site accesses based on the anticipated commercial / residential site 

access distribution and the convenience of using each access. 50% of all commercial trips and all 

residential trips to/from Water Street were assigned to use the access on Sunset Drive. A percentage of 

50% was used for the commercial trips because the commercial/retail component will be focused on the 

southwest corner of the site and is likely to attract people to the Sunset Drive access, even if they 

approach the development from the south or east.  

The overall access assignment to the Sunset Drive access ranged between 11 – 28% of the total site trips, 

and varied for inbound/outbound movements based on the time of day, and the proportional differences 

between commercial and residential trips. Exhibit 3.2 shows the development site trips on the study 

network with some site trips assigned to the northbound left turn movement at the Ellis Street access.  
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With the Northbound Left Turn Movement at the Ellis Street Access Restricted 

As noted earlier, the City of Kelowna has asked that the northbound left turn movement from Ellis Street 

into the site access be restricted. Site trip assignment for this scenario was conducted in an identical 

manner to the scenario with the northbound left permitted (as described above), except for the following: 

• Northbound through site vehicles at the intersection of Ellis Street and Clement Avenue have been 

rerouted to turn northbound left and use the Sunset Drive access.  

• Westbound right turning site vehicles at the intersection of Ellis Street and Clement Avenue have been 

rerouted to westbound through to use the Sunset Drive access.  

• The Eastbound left turning vehicles at Ellis Street and Clement Avenue have instead been assigned to 

turn eastbound left at the intersection of Sunset Drive and Water Street, and then routed to the Sunset 

Drive access.  

Exhibit 3.3 shows the development site trips for the scenario with the northbound left turn movement 

banned, based on the above changes. 
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4. FUTURE TRAFFIC CONDITIONS 
To develop the future Background Traffic volumes, the existing volumes were grown at an annual growth 

rate of 2% (as requested by the City of Kelowna), and pedestrian and cycling trips were also increased at 

this growth rate. The mitigation measures recommended in Section 2.0 were also carried through to the 

future analysis (Background and Post Development), and the updated network was used as a base for 

following analysis.  

In addition, background traffic was added for the nearby approved developments of 1147-1157 Sunset 

Drive (93 residential units) and 1190 Richter Street (new RCMP headquarters). Trip generation and 

distribution for the 1147-1157 Sunset Drive development was calculated in a similar manner to the trip 

generation and distribution for the study site, and the site was forecasted to generate a total of 37 AM 

trips (6 In, 31 Out) and 44 PM trips (29 In, 14 Out).  

Trips for the soon to be completed RCMP development were taken from the TIA for the site, which was 

completed in March 2013 by EBA. The trip generation for the 2018 EBA horizon were used for the 2020 

horizon, while the 2035 horizon was used for the 2030 horizon in this study. This report has been 

included in Appendix G for reference.  

The combined background trips for both of these sites were added together and are shown on the study 

area intersections in Appendix H.1 & H.2. These trips were then added to the grown background traffic 

volumes for each horizon year to come up with the 2020 and 2030 Background Volumes (Exhibit 2.4 + 2% 

annual growth + Appendix H.1 or H.2).  

It is noted that the 2% blanket growth rate likely includes a portion of the two approved developments, 

and therefore there is some inherent conservativeness in the resulting 2020 and 2030 Background Traffic 

volumes. 

Finally, it is also acknowledged that while a signal was recommended for the intersection of Sunset Drive 

& Water Street based on the existing volumes, the current southbound stop controlled configuration could 

suffice for a number of years without the proposed development. However, the addition of the proposed 

development necessitates the upgrading of this intersection, and development should be considered a 

contributing factor to the requirement of a signal even though it has been assumed for the future 

Background and Post Development horizons.   

4.1 Background Operations 

Traffic volumes for the Background 2020 (estimated Opening Day) and Background 2030 (Opening Day 

plus 10 year) horizons are summarized in Exhibit 4.1 and 4.2. As noted above, these were based on the 

existing balanced traffic volumes, grown by 2% annually and include additional traffic from the nearby 

approved developments. The intersection capacity analysis for these Background horizons are 

summarized in Table 4.1 and 4.2. 
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Table 4.1: Background 2020 

Intersection 
Movement & 

# of Lanes 

AM Peak Hour PM Peak Hour 

v/c LOS Delay Queue v/c LOS Delay Queue 

Sunset Drive &  
Water Street / 

Clement Avenue 
(Signalized) 

EB 1 0.31 A 8 42 0.48 A 10 74 

WB 1 0.26 A 7 32 0.37 A 6 47 

SB 1 0.67 C 30 45 0.68 C 35 45 

Int. Summary - B 13 - - B 12 - 

Ellis Street & 
Clement Avenue 

(Signalized) 

EBL 1 0.22 A 10 16 0.21 B 12 17 

EBT 1 0.24 A 9 25 0.42 B 14 66 

EBR 1 0.11 A 4 4 0.13 A 2 2 

WBL 1 0.11 A 9 11 0.16 B 15 15 

WBT 1 0.19 A 9 26 0.35 B 15 57 

WBR 1 0.04 A 0 0 0.08 A 1 1 

NBL 1 0.35 C 20 19 0.51 C 21 24 

NBT  0.25 C 22 25 0.23 C 21 25 

NBR 1 0.19 A 6 8 0.23 A 5 10 

SBL 1 0.06 B 16 6 0.15 B 15 10 

SBTR 1 0.55 C 28 34 0.76 C 32 54 

Int. Summary - B 13 - - C 17 - 

 

At the Ellis Street and Clement Avenue intersection the northbound left turn queue increased to 

approximately 40m due to the increase in background traffic, and a separate phase for the northbound 

and southbound left turn movements was implemented to reduce the northbound queue. With these 

mitigation measures, the northbound left turn queue is still exceeding the storage length, but only by 4m 

or approximately 1 vehicles.  

The remaining movements are all within the capacity thresholds.  
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Table 4.2: Background 2030 Operations 

Intersection 
Movement & 

# of Lanes 

AM Peak Hour PM Peak Hour 

v/c LOS Delay Queue v/c LOS Delay Queue 

Sunset Drive &  
Water Street / 

Clement Avenue 
(Signalized) 

EB 1 0.41 B 10 54 0.64 B 13 106 

WB 1 0.33 B 13 57 0.47 A 7 57 

SB 1 0.74 C 32 55 0.75 D 38 56 

Int. Summary - B 17 - - B 14 - 

Ellis Street & 
Clement Avenue 

(Signalized) 

EBL 1 0.30 A 9 23 0.31 B 13 17 

EBT 1 0.31 A 9 36 0.53 B 15 74 

EBR 1 0.13 A 2 4 0.16 A 2 2 

WBL 1 0.16 B 11 15 0.25 B 18 20 

WBT 1 0.25 B 11 35 0.44 B 17 71 

WBR 1 0.05 A 1 1 0.10 A 4 8 

NBL 1 0.41 B 19 21 0.75 C 34 32 

NBT  0.30 C 22 28 0.28 C 22 30 

NBR 1 0.22 A 6 10 0.27 A 5 11 

SBL 1 0.06 B 14 6 0.16 B 14 12 

SBTR 1 0.62 C 29 40 0.81 C 34 67 

Int. Summary - B 13 - - B 19 - 

 
At the Ellis Street and Clement Avenue intersection the northbound left turn 95th percentile queue now 

exceeds the available storage in the AM peak hour, and exceeds the storage by 12 metres (approximately 

2 vehicles) in the PM peak hour. For reference the 50th percentile queue for the northbound left turn is at 

20 metres in the PM peak hour.  

There may be an opportunity to increase the northbound left storage to approximately 45 metres, which 

would fit the anticipated queues. This would however require a realignment of the centre line, and 

potentially the removal of parking spaces on the east side of Ellis Street to achieve the entrance taper. It is 

recommended that queues are monitored for this movement, and that the possibility of increasing the 

storage length is reviewed if queues are observed to routinely exceed the available storage.   

The eastbound through movement at this intersection has a reported 95th percentile queue of 74 metres, 

which would extend back into the intersection of Sunset Drive / Water Street as there is only 70 metres of 

space between the two intersections. While this is not ideal, coordinating the intersections will help to 

ensure that sufficient green bands are provided for the both the eastbound and westbound though 

movements during the peak hours (which will help limit spill back between the intersections). The 74-

metre queue (approximately 9 vehicles) will be able to clear in one cycle, and the queue is only anticipated 

to reach 74 metres once or twice during the PM peak hour.  
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If and when the eastbound though queue does extend into the Sunset Drive / Water Street intersection, 

there is no northbound movement at this intersection to be blocked, and the southbound left turning 

vehicles will be able to wait until the queue clears before entering the intersection. It should be noted that 

the roundabout would not be advantageous over the signal in this scenario, as the eastbound queue 

would back up through the roundabout and block the south movements just the same.   

Finally, widening the eastbound through movement to two lanes is considered unfeasible, as a second 

lane would not line up with the downstream side of Ellis Street, and widening the road would be 

counterintuitive to the active transportation goals outlined in Kelowna On the Move: Pedestrian and Bicycle 

Master Plan, especially given the close proximity of the study area to downtown. It is therefore 

recommended that the eastbound through movement be coordinated as best possible, and the operation 

of the intersections be monitored regularly to ensure sufficient operation.  

4.2 Post Development Operations 

As noted earlier, analysis for the Post Development horizons has been split into two different sections, 

one with the northbound left turn at the Ellis Street site access permitted (4.2.1), and one with it banned 

(4.2.2). Section 4.2.3 compares the two scenarios, and describes the pros and cons of each.  

For all Post Development scenarios, the traffic volumes shown are the result of the addition of the future 

total Background Volumes (Exhibits 4.1 and 4.2) plus the forecasted site traffic (Exhibits 3.2 and 3.3).  

 Northbound Left Turns Permitted at the Ellis Street Access 4.2.1

Post Development traffic volumes with the northbound left turn permitted for Opening Day (est. 2020) and 

the Opening Day plus 10 year horizon (2030) are shown in Exhibits 4.3 and 4.4. The Intersection capacity 

analysis for these horizons is shown in Tables 4.3 and 4.4.  
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Table 4.3: Post Development 2020 Operations 

Intersection 
Movement & 

# of Lanes 

AM Peak Hour PM Peak Hour 

v/c LOS Delay Queue v/c LOS Delay Queue 

Sunset Drive &  
Water Street / 

Clement Avenue 
(Signalized) 

EB 1 0.32 A 9 43 0.51 B 10 72 

WB 1 0.27 A 8 32 0.38 A 6 43 

SB 1 0.70 C 31 49 0.74 D 39 54 

Int. Summary - B 14 - - B 13 - 

Ellis Street & 
Clement Avenue 

(Signalized) 

EBL 1 0.25 B 11 19 0.26 B 13 22 

EBT 1 0.27 B 11 30 0.44 B 16 71 

EBR 1 0.13 A 4 6 0.15 A 3 4 

WBL 1 0.13 B 12 13 0.17 B 15 15 

WBT 1 0.22 B 12 31 0.37 B 16 58 

WBR 1 0.05 A 1 1 0.14 A 4 9 

NBL 1 0.36 B 17 17 0.62 C 25 28 

NBT  0.28 C 22 25 0.33 C 23 35 

NBR 1 0.18 A 5 7 0.24 A 5 10 

SBL 1 0.13 B 14 9 0.18 B 15 12 

SBTR 1 0.66 C 30 46 0.79 D 35 63 

Int. Summary - B 15 - - B 18 - 

Sunset Drive 
Access (WB Stop 

Control) 

WB 1 0.05 B 11 1 0.07 B 13 2 

NB 1 0.00 A 0 0 0.00 A 0 0 

SB 1 0.07 A 0 0 0.19 A 0 0 

Int. Summary - A 1 - - A 1 - 

Ellis Street 
Access (EB Stop 

Control) 

EB 1 0.14 B 10 4 0.07 B 11 2 

NB 1 0.02 A 1 0 0.10 A 3 3 

SB 1 0.13 A 0 0 0.24 A 0 0 

Int. Summary - - - - - A 2 - 

 

At the intersection of Ellis Street and Clement Avenue, the eastbound and northbound left turn 95th 

percentile queues are anticipated to exceed the available storage. As noted in the previous section, the 

eastbound through queue is anticipated to be manageable with the coordination of the two intersections. 

The northbound left queue will exceed the 20-metre storage by 8 metres (approximately 1 vehicle), which 

is only 4 metres more than the background scenario. It is recommended that the northbound left turn 

queue be monitored, and the option to increase the storage length be reviewed if the queues materialize.  
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Both of the site accesses are anticipated to operate well within the performance thresholds. The 

southbound 95th percentile queues at both of the signalized intersections on Clement Avenue do not 

extend back to either of the site access, and the accesses are anticipated to have little if any impact on the 

performance of the signalized intersections on Clement Avenue.  

Table 4.4: Post Development 2030 Operations 

Intersection 
Movement & 

# of Lanes 

AM Peak Hour PM Peak Hour 

v/c LOS Delay Queue v/c LOS Delay Queue 

Sunset Drive &  
Water Street / 

Clement Avenue 
(Signalized) 

EB 1 0.42 B 11 54 0.68 B 15 106 

WB 1 0.34 A 8 37 0.48 B 10 63 

SB 1 0.76 C 33 60 0.81 D 43 69 

Int. Summary - B 16 - - B 17 - 

Ellis Street & 
Clement Avenue 

(Signalized) 

EBL 1 0.33 B 13 33 0.40 B 19 22 

EBT 1 0.33 B 13 47 0.57 C 21 81 

EBR 1 0.15 A 4 6 0.19 A 4 6 

WBL 1 0.17 B 13 17 0.29 B 20 20 

WBT 1 0.27 B 13 39 0.49 B 19 74 

WBR 1 0.06 A 1 2 0.17 A 4 10 

NBL 1 0.48 B 20 19 0.75 C 32 36 

NBT  0.32 C 22 28 0.34 C 21 38 

NBR 1 0.22 A 6 9 0.25 A 4 11 

SBL 1 0.13 B 13 9 0.19 B 13 13 

SBTR 1 0.70 C 30 51 0.84 D 37 79 

Int. Summary - B 16 - - C 21 - 

Sunset Drive 
Access (WB Stop 

Control) 

WB 1 0.06 B 11 1 0.08 B 15 2 

NB 1 0.00 A 0 0 0.00 A 0 0 

SB 1 0.09 A 0 0 0.23 A 0 0 

Int. Summary - A 1 - - A 1 - 

Ellis Street 
Access (EB Stop 

Control) 

EB 1 0.15 B 11 4 0.08 B 12 2 

NB 1 0.02 A 1 0 0.11 A 3 3 

SB 1 0.15 A 0 0 0.28 A 0 0 

Int. Summary - A 2 - - A 2 - 
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The eastbound through movement 95th percentile queue at the intersection of Ellis Street and Clement 

Avenue is 81 metres, and continues to exceed the available distance between the two intersections of 70 

metres. There is little opportunity to improve this movement as additional lanes cannot be provided 

without widening the road, and widening the road in this area, especially west of Sunset Drive on Water 

Street is not anticipated to be desired by the City. It is therefore recommended that the coordination at 

this location be closely monitored when implemented to ensure that the two intersections operate 

efficiently. The northbound left turn movement 95th percentile queue at the same intersection continues to 

exceed the available storage, and monitoring the queue is still the recommended course of action.  

The operation at both of the site access are again within performance thresholds, and southbound 

queuing from the two signalized intersections will not reach back to the site accesses which are both 

offset over 100 metres from Clement Avenue. SimTraffic observations also show that the proposed site 

accesses are effectively outside of the signal’s functional areas, and do not have an impact on their 

operations. 

 Northbound Left Turn Restricted at Ellis Street Access 4.2.2

As noted earlier, the City of Kelowna has asked that the northbound left turn from Ellis Street into the site 

access be restricted. A sensitivity analysis has been conducted for the 2030 Post Development horizon 

where the northbound left turn movement into the Ellis Street access is restricted. The total volumes for 

this scenario are shown in Exhibit 4.5, and the analysis results are presented in Table 4.5.  
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Table 4.5: Post Development 2030 Operations with Restricted NBL at Ellis Street Access 

Intersection 
Movement & 

# of Lanes 

AM Peak Hour PM Peak Hour 

v/c LOS Delay Queue v/c LOS Delay Queue 

Sunset Drive &  
Water Street / 

Clement Avenue 
(Signalized) 

EB 1 0.42 B 11 54 0.72 B 16 113 

WB 1 0.34 A 8 38 0.48 A 8 53 

SB 1 0.76 C 33 60 0.81 D 43 69 

Int. Summary - B 15 - - B 17 - 

Ellis Street & 
Clement Avenue 

(Signalized) 

EBL 1 0.34 B 14 32 0.46 C 22 20 

EBT 1 0.35 B 13 47 0.60 C 20 86 

EBR 1 0.16 A 4 6 0.19 A 5 5 

WBL 1 0.18 B 13 17 0.32 C 22 21 

WBT 1 0.28 B 13 40 0.57 C 22 87 

WBR 1 0.05 A 1 1 0.11 A 1 3 

NBL 1 0.50 C 20 21 0.80 C 34 50 

NBT 1 0.27 C 21 25 0.24 B 19 29 

NBR 1 0.20 A 5 9 0.24 A 4 11 

SBL 1 0.12 B 13 9 0.18 B 13 13 

SBTR 1 0.70 C 30 51 0.85 D 39 83 

Int. Summary - B 16 - - C 23 - 

Sunset Drive 
Access (WB Stop 

Control) 

WB 1 0.06 B 11 1 0.08 C 15 2 

NB 1 0.00 A 0 0 0.01 A 0 0 

SB 1 0.10 A 0 0 0.29 A 0 0 

Int. Summary - A 1 - - A 1 - 

Ellis Street 
Access (EB Stop 

Control) 

EB 1 0.15 B 11 4 0.08 B 12 2 

NB 1 0.00 A 0 0 0.00 A 0 0 

SB 1 0.15 A 0 0 0.28 A 0 0 

Int. Summary - A 2 - - A 1 - 

 

The intersection of Sunset Drive and Water Street operates approximately the same as the previous 

scenario. The operation at the intersection of Ellis Street and Clement Avenue has worsened slightly, with 

longer eastbound through and northbound left turning 95th percentile queues (81 to 86 metres and 36 to 

50 metres accordingly). Operational performance at the site accesses is relatively unchanged.  
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 Northbound Left Turn at Ellis Street Site Access Summary 4.2.3

Based on the analysis presented above, and a general review of the proposed site access locations, the 

following points are noted in regards to the proposed northbound left turn restriction at the Ellis Street 

site access: 

• Site accesses on arterial streets in Kelowna are generally restricted. 

• The northbound left turn movement at the Ellis Street site access will generally have the highest 

impact on Ellis Street traffic operations compared to the eastbound right out and southbound right in 

movements (the eastbound left turn movement out of the site will be restricted).  

• Permitting the northbound left turn at the Ellis Street access will increase the number conflicting 

vehicle / cyclist movements if / when a cycling route is established on Ellis Street.  

• The loading bays for the proposed development are located near the Sunset Drive access, and so the 

northbound left turn movement at Ellis Street is not required from a loading access perspective. 

• The majority of the site traffic (75-80%) is forecasted to come from the south or east (via Ellis Street 

and Clement Avenue), and the Ellis Street access would be the most direct route to the site parking 

from these directions.  

• Restricting the northbound left turn movement would add more site traffic to: 

o The northbound left turn movement at the intersection of Ellis Street and Clement Avenue, and 

will result in a 95th percentile queue that is more than double the available storage (50 vs. 20 

metres).  

o Sunset Drive, which is located near the Kelowna Waterfront and is intended to be lower volume 

road than Ellis Street (collector vs. arterial).   

o The intersection of Sunset Drive & Water Street, which has a moderate amount of available 

capacity. 

• The increase in traffic to the northbound left and westbound through movements at the intersection 

of Ellis Street and Clement Avenue results is marginally worse operations at the intersection.  

• The more circuitous routing for inbound traffic with the northbound left turn banned results in more 

potential pedestrian conflict points due to the inbound vehicles having to travel through more 

intersections. 

• Operational observations in SimTraffic show that the northbound left turn traffic at the Ellis Street site 

access generally does not impede the northbound through traffic on Ellis Street, and does not cause 

northbound through traffic to back up to Clement Avenue. A separate northbound left turn lane is not 

required from a traffic operations perspective. 

• The northbound left turn restriction into the site access may be difficult to enforce without physical 

barriers. 
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Permitting or restricting the northbound left turn movement into the proposed site access on Ellis Street 

has pros and cons. Based on the analysis conducted in this study and points noted above, Bunt considers 

it to be more beneficial for the surrounding street network and the site in general if the northbound left 

turn movement is permitted at the Ellis Street site access. This is because allowing the northbound left 

turn movement will work from a traffic operations perspective, will result in less circuitous inbound 

vehicle routing, and less traffic at the study intersections.  

It is noted thought that the design of the Ellis Street site access will be an important consideration, 

especially with the planned addition of a bicycle route on Ellis Street. It is recommend that the driveway be 

designed to slow down inbound drivers and visually alert all users of the potential vehicle to 

pedestrian/cyclist conflicts through the use of grade changes and visual queues such as texture or colour. 

Figures 4.1 and 4.2 show examples of driveway designs that prioritize pedestrians and cyclists and help 

to alert all road users of the potential conflicts.  

Figure 4.1: Driveway Design 

 
                      Source: NACTO Sidewalks 

Figure 4.2: Driveway Design 2 

 
  Source: Designing Walkable Urban Thoroughfares (ITE & Congress of New Urbanism) 

There may also be non-traffic related reasons and justifications for retaining or restricting this movement, 

but those are outside of the scope of this study.  
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5. PARKING & LOADING 

5.1 Vehicle Parking 

The study site is currently zoned as C4, and a C7 zoning is being sought as part of the application. The 

proposed parking supply was compared with the City of Kelowna’s bylaw requirement to determine if the 

proposed supply meets the parking bylaw, and this comparison is shown in Table 5.1. 

Table 5.1: Bylaw Required Vehicle Parking 

Uses 
Density (GFA 

m2 or units) 

Bylaw Requirement 
Proposed 

Parking Ratio Min. Stalls Max Stalls 

Commercial 1,905 m2 1.30 stalls/ 100 m2 21 26 
Allocation 

currently 

un-

specified 

Residential – 

Live Work 
9 units 1 stall/unit (1/7 of these 

spaces to be classified as 

visitor parking 

9 11 

Residential - 

Condos 
397 units 397 496 

Total  427 533 569 

 

The bylaw motor vehicle parking requirement is between 427 and 533 stalls, and the proposed bylaw 

parking amount of 569 exceeds the parking requirement by 36 stalls. The maximum bylaw parking supply 

is based on the City of Kelowna’s objectives for Transportation Demand Management (TDM), and the 

policy specifies that the maximum number of parking spaces for each use is 125% the minimum number. 

A bylaw parking relaxation may be required to allow for the additional 36 spaces. 

1/7 or 88 of the residential stalls provided will be classified as visitor parking spaces. 

5.2 Bicycle Parking 

The bicycle parking provided on-site will include Class I Long Term and Class II Short Term parking. Table 

5.2 summarizes the bylaw required bicycle parking compared to the proposed amount.   
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Table 5.2: Bylaw Required Bicycle Parking 

Use 
Bylaw Required Proposed 

Class I   Class II  Class I   Class II  

Commercial 2 6 

Allocation 

currently un-

specified 

Allocation 

currently un-

specified 

Restaurant 1 0 

Residential – Live Work 5 1 

Residential - Condos 198 40 

Total 206 47 218 49 

 

The development is proposing to slightly exceed the bicycle parking requirements for both Class I and 

Class II bicycle parking. The Class I bicycle parking spaces will be located on the ground floor level within 

the podium, and are shown on the site plan in Exhibit 2.2. The storage areas are relatively close to the 

podium access points and tower elevators, and a separate storage room is provided for each tower and 

the commercial uses.  

5.3 Loading Requirement 

Loading spaces are required for the commercial component of the development at a rate of 1 space per 

1900 m2, and at a rate of 1 space per 2800 m2 for the restaurant component. No spaces are required for 

the residential uses. Based on the size of the commercial and restaurant uses, the loading requirement for 

the proposed development is 0.7 loading bays. The development is proposing to meet the loading bylaw 

by providing 1 full sized loading bay (3.0 x 9.5 metres), and two additional loading bays for smaller 

vehicles. The full sized loading bay is located off of the Sunset Drive access, just before the parkade 

entrance. One of the smaller loading bays will be located to the east of the larger loading bay, while the 

other one is located inside the parkade on the south end. The locations of the loading bays are shown in 

Exhibit 2.2.  

5.4 Vehicle Circulation 

Exhibits 5.1 and 5.2 show the swept paths for loading truck access to the loading bays and general 

manoeuvring within the parkade. The full sized loading bay is accessible by an SU9 truck, while the two 

smaller loading bays are accessible by smaller deliver van.  

A high-level review of the underground parking area is shown in Exhibit 5.3, which demonstrates that the 

parkade and the parking stalls are generally accessible by a mid-sized passenger car (2017 Ford Fusion).  

  



Shipping/Recieving

PARKADE

ACCESS

TYPICAL LOADING BAY

3m x 9.5m = 28m

2

PROPOSED LANEWAY

S

U

N

S

E

T

 

D

R

I

V

E

2500 SF

Restaurant 1

114

1023 SF

Tower 2 Lobby

116

535 SF

Main Electrical Vault

144

129 SF

Sub-Elec.

149

197 SF

Telecom

150

709 SF

Garbage

152

749 SF

Retail 1

168

855 SF

Retail 2

169

671 SF

Retail 3

170

890 SF

Retail 4

171

767 SF

Bicycle Storage

406

696 SF

Water Entry Room

418

PROPOSED PHASING LINE

PROPOSED LANEWAY

 1187 Sunset Drive Mixed Use Development TIA
 bunt & associates | Project No. 1498-02 | Scale 1:500 | BNJM

EXHIBIT 5.1

Vehicle Turning Analysis - External Loading

N

AREA TO BE DRIVEABLE

DESIGN VEHICLE



UP

943 SF

Retail 9
16

1095 SF

Retail 11

15

1330 SF

Retail 12

14

4253 SF

Restaurant 2

59

W

A
T

E
R

 S
T

R
E

E
T

PATIO

PATIO

LANDSCAPED AREA

LANDSCAPED AREA

2500 SF

Restaurant 1

114

1164 SF

Tower 1 Lobby

115

1023 SF

116

844 SF

Main Electrical Vault

145

535 SF

144

1293 SF

Retail 13

147

157 SF

Sub-Elec.

146

105 SF

Telecom

151

880 SF

Bicycle Storage

153

1000 SF

Retail 5
154

997 SF

Retail 6
155

997 SF

Retail 7
156

983 SF

Retail 8
157

938 SF

Retail 10
158

378 SF

Garbage

163

464 SF

Bicycle Storage

164

TYPICAL LOADING BAY

3m x 9.5m = 28m

2

RAMP UP

391 SF

Parkade Lobby

417

696 SF

Water Entry Room

418

PROPOSED PHASING LINE

PHASE 1

PHASE 2

S
e
r
v
ic

e
 C

o
r
r
id

o
r

T

T

T

T

T

5.2

Vehicle Turning Analysis - Internal Loading
EXHIBIT

 1187 Sunset Drive Mixed Use Development TIA
 bunt & associates | Project No. 1498-02 | Scale 1:500 | BNJM

DESIGN VEHICLE N



UP

A2.01

Department Legend

Bicycle Storage

Electrical

Live/Work

Mechanical

Restaurant

943 SF

Retail 9

16

1095 SF

Retail 11

15

1330 SF

Retail 12

14

1068 SF

Live/Work 6

11

690 SF

Live/Work 5

9

Shipping/Recieving

4253 SF

Restaurant 2

59

PARKADE

ACCESS

TYPICAL LOADING BAY

3m x 9.5m = 28m

2

TYPICAL PARKING STALL

2.5m x 6m

PROPOSED LANEWAY

W

A
T

E
R

 S
T

R
E

E
T

E

L

L

I
S

 
S

T

R

E

E

T

S

U

N

S

E

T

 

D

R

I

V

E

PATIO

PATIO

LANDSCAPED AREA

LANDSCAPED AREA

2500 SF

Restaurant 1

114

1164 SF

Tower 1 Lobby

115

1023 SF

Tower 2 Lobby

116

705 SF

Live/Work 1

117

705 SF

Live/Work 2

118

705 SF

Live/Work 3

119

705 SF

Live/Work 4

120

844 SF

Main Electrical Vault

145

535 SF

Main Electrical Vault

144

1293 SF

Retail 13

147

157 SF

Sub-Elec.

146

129 SF

Sub-Elec.

149

197 SF

Telecom

150

105 SF

Telecom

151

709 SF

Garbage
152

880 SF

Bicycle Storage

153

1000 SF

Retail 5

154

997 SF

Retail 6

155

997 SF

Retail 7

156

983 SF

Retail 8

157

938 SF

Retail 10

158

378 SF

Garbage

163

464 SF

Bicycle Storage

164

749 SF

Retail 1

168

855 SF

Retail 2

169

671 SF

Retail 3

170

890 SF

Retail 4

171

TYPICAL LOADING BAY

3m x 9.5m = 28m

2

767 SF

Bicycle Storage

406

RAMP UP

391 SF

Parkade Lobby

417

696 SF

Water Entry Room

418

PROPOSED PHASING LINE

PHASE 1

PHASE 2

S
e
rv

ic
e
 C

o
rrid

o
r

T

T

T

T

T

PROPOSED LANEWAY

PROPOSED LANEWAY PROPOSED LANEWAY

5.3

Vehicle Turning Analysis - Passenger Vehicle
EXHIBIT

 1187 Sunset Drive Mixed Use Development TIA
 bunt & associates | Project No. 1498-02 | Scale 1:1000 | BNJM

DESIGN VEHICLE N

On-site Maneuvering



 

 

44 1187 Sunset Drive Mixed Use Development TIA – Final Report 

bunt & associates | Project No. 1498-02 | May 17, 2017 

6. CONCLUSION & SUMMARY 
North American Development Group is proposing to rezone a currently vacant site located at the north 

end of downtown Kelowna and build a mixed-use commercial and residential development. The site is 

proposed to consist of approximately 10,000 ft2 ground oriented commercial, 7,050 ft2 of restaurant and 

6 live/work town homes within a three storey podium. Two mid-rise towers above the podium will 

accommodate and additional 397 residential units. Access to the site is proposed to be provided off of 

Sunset Drive and Ellis Street, and the a review of the transportation impact of the development was 

conducted and is summarized below: 

• The site is generally well connected to downtown and the waterfront, and the proposed ground level 
retail will help to activate the adjacent streets and further encourage walking near the site.  

• The site is generally well connected to the bicycle network in Kelowna, and the development is 
proposing to provide moderate surpluses of both Class I and Class II bicycle parking spaces, which 
will help facilitate and encourage future residents and employees to cycle to the site. Ellis Street is 
also slated to receive bicycle lanes in the near future, which will further improve cycling in the area.  

• The Queensland Transit Exchange is located within walking distance, and there are two bus routes 
that pass by the site, however the frequencies of these routes are quite low. Transit is anticipated to 
be a feasible mode of transportation to and from the site, but is not anticipated to account for a large 
percentage of future trips. 

• The existing vehicle transportation network was reviewed, and high southbound delays at the 
intersection of Sunset Drive and Water Street currently warrant an intersection upgrade. A signalized 
intersection is recommended, which can be coordinated with the adjacent signal at Ellis Street and 
Clement Avenue.  

• Future Background and Post Development traffic analyses were conducted for the 2020 and 2030 
horizon years, and the future site traffic was estimated and distributed to the study intersections. The 
future background traffic volumes are noted to be inherently conservative due to the use of a 2% 
blanket growth rate and the simultaneous addition of site trips for adjacent approved developments. 

• In both the future Background and Post Development scenarios, queuing between the two signalized 
intersections was noted, and northbound and southbound left turn phases were recommended at the 
intersection of Ellis Street and Clement Avenue. The option of extending the northbound left turn 
storage bay at this intersection was also noted, but as this would likely require the removal of some 
on-street parking spaces, it is recommended that that queues be monitored at this time.  

• The option of restricting the northbound left turn movement at the Ellis Street site access was 
reviewed, and it was concluded that maintaining the northbound left turn movement would be more 
beneficial for the site and the surrounding study network.  

• The vehicle parking and loading bylaw requirements were calculated for the proposed uses, and the 
proposed development exceeds the bylaw maximum for parking supply and meets the loading bylaw 
requirement.  

• On-site circulation and access to the loading bays has been initially reviewed, and all loading bays and 
parking spaces that were tested are accessible. 
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Tuesday,	  16	  May,	  2017	  9:52:45	  AM	  Mountain	  Daylight	  Time
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Subject: RE:	  1187	  Sunset	  Dr.	  Development
Date: Tuesday,	  11	  April,	  2017	  11:01:20	  AM	  Mountain	  Daylight	  Time

From: Sergio	  Sartori
To: Lynn	  Machacek
CC: James	  Kay,	  Chad	  Williams,	  Ryan	  Roycroft

Hi	  Lynn,
	  
Please	  see	  Chad’s	  email	  below	  and	  proceed	  as	  directed.
	  
Thanks,
Sergio
	  
From:	  Chad	  Williams	  
Sent:	  Tuesday,	  April	  11,	  2017	  8:54	  AM
To:	  Sergio	  Sartori	  <SSartori@kelowna.ca>
Cc:	  James	  Kay	  <JKay@kelowna.ca>;	  Gordon	  Foy	  <GFoy@kelowna.ca>
Subject:	  RE:	  1187	  Sunset	  Dr.	  Development
 
Thank	  you	  for	  getting	  this	  to	  us.
	  
We	  have	  reviewed	  the	  provided	  information	  and	  have	  some	  minor	  comments	  as	  seen	  below.
Traffic	  Distribution

1)      All	  NB	  trips	  from	  the	  site	  should	  use	  Sunset	  Dr	  as	  there	  is	  no	  left	  out	  on	  to	  Ellis,
2)      Ellis	  (North),	  PM	  IN	  should	  also	  be	  around	  10%.	  The	  additional	  10%	  can	  be	  distributed	  based	  on	  the

comment	  below,
3)      Based	  on	  the	  Regional	  Household	  Travel	  Survey	  Data	  SB	  and	  EB	  trips	  are	  approximately	  split	  equally.

Almost	  all	  these	  EB	  trips	  are	  via	  Clement.	  Water	  St	  distribution	  look	  appropriate,	  so	  please	  reallocate
some	  trips	  from	  Ellis	  to	  Clement	  to	  align	  with	  this	  data.

Sensitivity	  analysis
4)      For	  the	  proposed	  sensitivity	  analysis	  please	  clearly	  provide	  assumed	  changes	  in	  traffic	  volumes	  and

where	  these	  are	  being	  redistributed	  to	  and	  a	  clear	  comparison	  of	  the	  results.
5)      Please	  take	  note	  of	  other	  public	  impacts	  such	  as	  loss	  of	  parking,	  conflicts	  with	  pedestrians	  and

cyclists,	  arterial/truck	  route	  operation	  etc.
Background	  Traffic	  Balancing

6)      EB	  traffic	  volumes,	  at	  Water/Sunset,	  have	  been	  substantial	  factored	  up	  (AM	  -‐	  132%)	  to
accommodate	  lane	  balancing.	  We	  understand	  that	  this	  is	  to	  align	  with	  the	  background	  traffic	  counts
provided	  by	  the	  City,	  however	  a	  more	  balanced	  approach	  maybe	  to	  have	  the	  volumes	  meet
somewhere	  in	  the	  middle

7)      Note	  if	  there	  is	  available	  time	  in	  the	  process,	  it	  would	  be	  ideal	  to	  complete	  new	  traffic	  counts	  to
resolve	  this	  discrepancy.	  The	  original	  counts	  where	  provided	  by	  the	  city	  due	  to	  the	  construction	  that
was	  taking	  place	  last	  year,	  as	  the	  project	  is	  complete	  and	  the	  development	  process	  has	  been	  delayed
this	  should	  be	  considered.

	  
	  
If	  anyone	  has	  any	  questions,	  please	  let	  us	  know.	  Once	  these	  edits	  have	  been	  accommodated	  the	  consultant
may	  proceed.
	  
On	  another	  note,	  we	  would	  like	  to	  see	  the	  developer	  install	  curb	  extensions	  along	  the	  Water	  St	  frontage.	  We
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have	  developed	  a	  concept	  sketch	  of	  this	  design	  as	  seen	  below.

	  
Thank	  you,
	  
Chad	  Williams,	  EIT
Transportation	  Planning	  Engineer	  |	  City	  of	  Kelowna
	  
From:	  Sergio	  Sartori	  
Sent:	  Friday,	  April	  07,	  2017	  11:05	  AM
To:	  Chad	  Williams	  <CWilliams@kelowna.ca>
Cc:	  James	  Kay	  <JKay@kelowna.ca>;	  Gordon	  Foy	  <GFoy@kelowna.ca>
Subject:	  FW:	  1187	  Sunset	  Dr.	  Development
 
Hi	  Chad,
	  
For	  your	  review	  and	  comments	  if	  any.
	  
Thanks,
Sergio
	  
From:	  Lynn	  Machacek	  [mailto:LMachacek@bunteng.com]	  
Sent:	  Friday,	  April	  07,	  2017	  8:33	  AM
To:	  Sergio	  Sartori	  <SSartori@kelowna.ca>
Cc:	  James	  Kay	  <JKay@kelowna.ca>
Subject:	  Re:	  1187	  Sunset	  Dr.	  Development
 
Hi Sergio, 
 
Please find our proposed trip generation, distribution and assignment attached. Both are generally consistent
with what was proposed for the 1000 Manhattan Drive. In regards to traffic balancing assumptions, we have
balanced up the existing counts along Clement Avenue as discussed with transportation earlier in the process
(see attached).
 
Please review and provide any comments before we being with our post development analysis. 
 

mailto:CWilliams@kelowna.ca
mailto:JKay@kelowna.ca
mailto:GFoy@kelowna.ca
mailto:LMachacek@bunteng.com
mailto:SSartori@kelowna.ca
mailto:JKay@kelowna.ca
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Thanks,  
 
Lynn Machacek, EIT | Transportation Analyst
Bunt & Associates Engineering Ltd.
Suite 400 – 11012 Macleod Trail SE, Calgary, AB  Canada  T2J 6A5
p 403 252 3343 Ext 7586 f 403 252 3323 | www.bunteng.com
 

From:	  Lynn	  Machacek	  <lmachacek@bunteng.com>
Date:	  Thursday,	  6	  April,	  2017	  3:54	  PM
To:	  Sergio	  Sartori	  <SSartori@kelowna.ca>
Cc:	  James	  Kay	  <JKay@kelowna.ca>
Subject:	  Re:	  1187	  Sunset	  Dr.	  Development
 
Hi Sergio, 
 
Thanks for the response. This scope is acceptable to us, and we will resume our TIA study shortly. One thing to
note is that we plan on conducting a sensitivity analysis within the TIA to explore the impacts of either allowing
or not allowing the northbound left turn into the site from Ellis Street. This is to address the comment highlighted
in blue below. 
 
As an FYI, we will be updating our trip generation and distribution assumptions in the next day or two, and will
send them to you for review before we proceed with the post development analysis. 
 
In the mean time, can you please provide me with the details (uses and areas) of any major developments
currently approved in the area, including the new RCMP building. This will be added to the background traffic. If
available, please provided the TIAs for these development, as this will enable us maintain consistency between
our analysis and any trip generation and distribution assumption for previous analyses. 
 
Thanks, 
 
Lynn Machacek, EIT | Transportation Analyst
Bunt & Associates Engineering Ltd.
Suite 400 – 11012 Macleod Trail SE, Calgary, AB  Canada  T2J 6A5
p 403 252 3343 Ext 7586 f 403 252 3323 | www.bunteng.com
 

From:	  Sergio	  Sartori	  <SSartori@kelowna.ca>
Date:	  Wednesday,	  5	  April,	  2017	  9:35	  AM
To:	  Lynn	  Machacek	  <lmachacek@bunteng.com>
Cc:	  James	  Kay	  <JKay@kelowna.ca>
Subject:	  FW:	  1187	  Sunset	  Dr.	  Development
 
Hi	  Lynn,
	  
Please	  see	  Transportation	  comments	  in	  the	  email	  below.
	  
Thanks,
Sergio
	  
From:	  Chad	  Williams	  
Sent:	  Wednesday,	  April	  05,	  2017	  7:59	  AM
To:	  Sergio	  Sartori	  <SSartori@kelowna.ca>
Cc:	  Gordon	  Foy	  <GFoy@kelowna.ca>;	  Ryan	  Roycroft	  <RRoycroft@kelowna.ca>;	  James	  Kay
<JKay@kelowna.ca>;	  Ryan	  Smith	  <rsmith@kelowna.ca>
Subject:	  RE:	  1187	  Sunset	  Dr.	  Development
 

x-msg://224/www.bunteng.com
mailto:lmachacek@bunteng.com
mailto:SSartori@kelowna.ca
mailto:JKay@kelowna.ca
x-msg://224/www.bunteng.com
mailto:SSartori@kelowna.ca
mailto:lmachacek@bunteng.com
mailto:JKay@kelowna.ca
mailto:SSartori@kelowna.ca
mailto:GFoy@kelowna.ca
mailto:RRoycroft@kelowna.ca
mailto:JKay@kelowna.ca
mailto:rsmith@kelowna.ca
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Hello	  Sergio,
	  
We	  wanted	  to	  provide	  the	  feedback,	  that	  the	  consultant	  had	  requested,	  now	  that	  the	  new	  Site	  Plan	  has	  be
provided.
The	  City	  will	  allow	  the	  TIS	  to	  proceed	  for	  1187	  Sunset	  Dr	  if	  the	  same	  general	  assumptions,	  methodologies
and	  level	  of	  analysis	  as	  was	  used	  for	  the	  1000	  Manhattan	  Drive	  TIS	  are	  used.	  Any	  deviation	  from	  standard
procedures	  should	  be	  justified	  in	  the	  report.
The	  scope	  for	  the	  current	  TIS	  can	  be	  modified	  to	  include	  the	  intersections	  of	  Water/Sunset	  and
Clement/Ellis,	  as	  well	  as	  site	  circulation	  and	  access.	  Review	  of	  active	  transportation	  should	  be	  completed	  for
a	  400m	  network	  radius	  despite	  the	  reduced	  scope	  for	  intersection	  analysis.
Traffic	  capacity	  analysis	  for	  existing,	  opening	  day	  and	  opening	  day	  +	  10	  year	  (background	  &	  post
development)	  analysis	  using	  a	  background	  annual	  growth	  rate	  of	  2%.
The	  Traffic	  counts	  as	  previously	  provided	  can	  be	  used.	  Any	  lane	  balancing	  or	  adjustments	  must	  be	  justified	  in
the	  report.
Planning	  to	  identify	  any	  major	  developments	  currently	  approved	  in	  the	  area	  including	  RCMP	  building	  to	  be
added	  to	  background	  traffic.
Please	  make	  sure	  that	  all	  assumptions	  for	  trip	  generation,	  distribution,	  trip	  reductions,	  traffic	  balancing,	  and
assignment	  are	  submitted	  to	  the	  City	  for	  approval	  prior	  to	  commencing	  detailed	  work.	  This	  will	  prevent	  work
having	  to	  be	  revisited	  later	  in	  the	  process.
The	  TIS	  report	  will	  present	  analysis	  for	  each	  scenario	  in	  a	  table	  presenting	  delay,	  LOS	  and	  95	  percentile
queue.
Site	  Plan	  –	  We	  appreciated	  the	  developer	  addressing	  some	  of	  transportations	  original	  comments	  in	  the	  new
site	  plan,	  such	  as	  pedestrian	  connectivity	  between	  Sunset	  and	  Ellis.	  We	  anticipate	  this	  lane	  to	  be	  built	  with
CPTED	  standards	  with	  a	  pedestrian	  facility	  and	  easement	  to	  preserve	  this	  long	  term	  connection.	  With	  this
proposed	  site	  layout,	  the	  developer	  also	  shows	  an	  access	  at	  Ellis,	  this	  access	  will	  be	  RIRO	  restricted	  unless
the	  TIS	  process	  finds	  that	  the	  NBL	  is	  required	  for	  the	  operation	  of	  the	  development	  and	  a	  left	  turn	  lane	  will
be	  required	  to	  reduce	  conflicts	  along	  this	  truck	  route.
There	  may	  be	  an	  opportunity	  to	  expand	  the	  pedestrian	  space	  along	  Water	  St	  with	  Curb	  extensions	  as	  part	  of
the	  frontage	  improvements.
The	  streetscaping	  along	  Ellis	  is	  lacking	  and	  1.8	  m	  sidewalk	  should	  be	  provided	  on	  PL	  to	  allow	  for	  BLVD	  and
trees.
Site	  plan	  comments	  are	  subject	  to	  review	  of	  the	  finalized	  design.
If	  there	  are	  any	  questions	  we	  would	  be	  happy	  to	  discuss.
	  
Thank	  you,
	  
	  
Chad	  Williams,	  EIT
Transportation	  Planning	  Engineer	  |	  City	  of	  Kelowna
	  
From:	  Sergio	  Sartori	  
Sent:	  Wednesday,	  March	  08,	  2017	  8:10	  AM
To:	  'Lynn	  Machacek'	  <lmachacek@bunteng.com>
Cc:	  Chad	  Williams	  <CWilliams@kelowna.ca>
Subject:	  RE:	  1187	  Sunset	  Dr.	  Development
 
Hi	  Lynn,
	  
Do	  you	  have	  an	  updated	  site	  plan?	  Transportation	  would	  like	  to	  have	  the	  site	  plan	  so	  they	  can	  comment	  on
your	  bullet	  points.
	  

mailto:lmachacek@bunteng.com
mailto:CWilliams@kelowna.ca
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Thanks,
Sergio
	  
From:	  Lynn	  Machacek	  [mailto:lmachacek@bunteng.com]	  
Sent:	  Friday,	  February	  17,	  2017	  10:29	  AM
To:	  Sergio	  Sartori	  <SSartori@kelowna.ca>
Cc:	  Chad	  Williams	  <CWilliams@kelowna.ca>;	  Mike	  Furuya	  <mfuruya@bunteng.com>
Subject:	  Re:	  1187	  Sunset	  Dr.	  Development
 
Hi Sergio, 
 
As I am sure you are aware, we are having a bit of a re-start on our 1187 Sunset Drive project, and I would like to
get the ball rolling again in terms of our TIA. It is my understanding that at this point we are proposing the
following:
 
~400 residential units
~15,000 sf of commercial
Likely two site accesses, with one on Sunset Drive, and one on Ellis Street. The site plan is still in the works, but
this is what I am expecting thus far. 
 
There were also a couple of outstanding items pertaining to the previous TIA scope that had yet to be confirmed.
To simplify things, I have pared down the previous email and propose the following scope:

?         Follow the same general assumptions, methodologies and level of analysis as used for the 1000
Manhattan Drive TIS. 

?         Utilize City traffic counts for the background volumes (these have already been received)
?         City to provide Bunt with information on approved developments in the area to be included in the future

background
?         Analyze the intersection of Water/Sunset and Clement/Ellis as well as the proposed site accesses (one on

Sunset Drive and one on Ellis Street)
?         Traffic capacity analysis for existing, opening day and opening day + 10 year (background & post

development) analysis using a background annual growth rate of 2%. 
?         Review site circulation
?         Review the active transportation network within a 400m radius of the site
?         Parking Review - If parking bylaws are met, then only a brief summary of the bylaw parking requirements

and proposed parking supply will be provided. If parking bylaw relaxations are requested, then a more
detailed parking review will be provided. 

Can you please confirm / comment on the items above. Once the scope is confirmed, we will provide our
proposed trip generation, distribution and assignment for review before completing our analysis. 
 
Thanks, 
 
Lynn Machacek, EIT | Transportation Analyst
Bunt & Associates Engineering (AB) Ltd.
Suite 400 – 11012 Macleod Trail SE, Calgary, AB  Canada  T2J 6A5
p 403 252 3343 Ext 7586 f 403 252 3323 | www.bunteng.com
 

From:	  Sergio	  Sartori	  <SSartori@kelowna.ca>
Date:	  Monday,	  5	  December,	  2016	  10:17	  AM
To:	  Lynn	  Machacek	  <lmachacek@bunteng.com>
Subject:	  FW:	  1187	  Sunset	  Dr.	  Development
 
Hi	  Lynn,
	  
Please	  see	  Chad’s	  email	  below	  in	  response	  to	  your	  Nov	  22,	  2016	  email.
	  
Thanks,

mailto:lmachacek@bunteng.com
mailto:SSartori@kelowna.ca
mailto:CWilliams@kelowna.ca
mailto:mfuruya@bunteng.com
x-msg://224/www.bunteng.com
mailto:SSartori@kelowna.ca
mailto:lmachacek@bunteng.com
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Sergio Sartori,
Development Engineering |City of Kelowna
250 469-8589 ssartori@kelowna.ca
	  
	  
From:	  Chad	  Williams	  
Sent:	  Thursday,	  December	  01,	  2016	  10:43	  PM
To:	  Sergio	  Sartori	  <SSartori@kelowna.ca>
Cc:	  Mahesh	  Tripathi	  <mtripathi@kelowna.ca>;	  Rafael	  Villarreal	  Pacheco	  <RVillarreal@kelowna.ca>
Subject:	  Fwd:	  1187	  Sunset	  Dr.	  Development
 

Hello	  Sergio,

	  
The TIS for 1187 Sunset can be based on the study for 1000 Manhattan Drive and utilize
the same general assumptions, methodologies and level of analysis. Any deviation from
standard procedures should be justified in the report.
 
The scope for the current TIS can be modified to include the intersections of Water/Sunset
and Clement/Ellis, as well as site circulation and access. Review of active transportation
should be completed for a 400m network radius despite the reduced scope for intersection
analysis.
 
Vehicular site access is only permitted from Sunset Drive, and should be moved further
north from the current location. Public access should be provided along the north side of
the property from Ellis St to Sunset Dr. 
 
The City has conducted traffic counts at these intersections and provided background
traffic volumes - in the attached spreadsheet- to keep the process moving with construction
beginning the area and the end of counting season for the Winter.
 
Please make sure that all assumptions for trip generation, distribution, trip reductions,
traffic balancing, and assignment are submitted to the City for approval prior to
commencing detailed work. This will prevent work having to be revisited later in the
process.
 
Has the option of presenting the developer with the requirements for the previous TIA and
some site specific requirements, in Lieu of a TIS, been considered? Due to the similarities
in location and scale of the development it would seem reasonable to apply the current
requirement as well as some additional requirements to ensure City policy is being
followed for this specific site.
 
Please let me know if you have any questions. Please forward TIS comments to the
developer if that is the intended approach.
Thank you,
 
Chad Williams, EIT
Transportation Planning Engineer
Transportation Engineering
250-469-8568 | CWilliams@kelowna.ca

applewebdata://63029961-02D7-4D35-B1E2-CCB68B710781/ssartori@kelowna.ca
mailto:SSartori@kelowna.ca
mailto:mtripathi@kelowna.ca
mailto:RVillarreal@kelowna.ca
mailto:CWilliams@kelowna.ca
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Total Control Panel Login

https://asp.reflexion.net/login?domain=bunteng.com


 

 

APPENDIX B 
Existing Signal Timing Plans 



Clement & Ellis.xls , 17-05-16     

Clement Ave & Ellis St
City of Kelowna Area / Int: 1 = 10 INT #: 47 Phase Direction Data Entered by: Sylvie Laporte
Signal Timings - Development 1 SB Left

Distance Pedestrian Ped Xing 2 NB Date of Data Entry: 06-Jul-11
PEDESTRIAN CLEARANCE  in meters Walking Speed Time CALL 3 WB Left

(m/s) (sec) 4 EB Time of Implementation: 12:00
Estimated distance across East Leg 25.4 1.2 17.8 18 5 NB Left
Estimated distance across West Leg 29.2 1.2 20.9 21 6 SB Date of Implementation: 24-Jul-11
Estimated distance across North Leg 21.0 1.2 14.1 15 7 EB Left
Estimated distance across South Leg 18.4 1.2 11.9 12 8 WB Implemented by: BB

WALK - All walk times have been set at 8 seconds
Minimum Green - All Minimum Greens are set to 10 Seconds for Throughs and 7 Seconds for Left Turns
Veh. Extension - All Vehicle Extensions are set to 3.0 seconds for through movements and 2.5 seconds left turn movements
Veh. Maximums - All Vehicle Maximums are to be determined using HCS to identify best splits for each period

- AM Peak is to be MAX 1, PM Peak is to be MAX 2, MAX 3 is to be used where deemed necessary

VEHICLE CLEARANCE TIMES Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8
(w)  Cross Street Width (m) 0 18 0 21 0 18 0 21
(v)    Approach Speed (Km/h) 50 50 50 50 50 50 50 50
(L)   Assumed Vehicle Length (m) 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5
(t)    Driver Perception Time (s) 1 1 1 1 1 1 1 1
(a)   Average Deceleration (m/s2) 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
(g)   Acceleration due to gravity (m/s2) 9.81 9.81 9.81 9.81 9.81 9.81 9.81 9.81
(G)   Grade of approach (%) 0% 0% 0% 0% 0% 0% 0% 0%
Yellow Interval 0.0 3.4 0.0 3.4 0.0 3.4 0.0 3.4
Red Clearance Interval 0.0 1.9 0.0 2.1 0.0 1.9 0.0 2.1

LTurn LTurn LTurn LTurn

Signal Timings - Base Timings

Intersection : Clement Ave & Ellis St

RING 1 2 3 4 - - - -
Phase - - - - 5 6 7 8
Direction NB EB SB WB
MIN GRN - 10 - 10 - 10 - 10
Bike MIN GRN - - - - - - - -
Cond. Serv. - - - - - - - -
WALK - 8  - 8  - 8  - 8
PED CLR - 18 - 12 - 21 - 15
VEH EXT. - 3 - 3 - 3 - 3
ALT VEH EXT. - - - - - - - -
MAX EXT.  - 5  - 5  - 5  - 5
MAX 1 - 20 - 25 - 20 - 25
MAX 2 - - - - - - - -
MAX 3 - 30 - 30 - 30 - 30
DET. Fail MAX  - 20  - 20  - 20  - 20
YELLOW INTERVAL - 3.4 - 3.4 - 3.4 - 3.4
RED CLR INTERVAL - 1.9 - 2.1 - 1.9 - 2.1
RED REVERT - - - - - - - -

Min GRN Ped/Clear) 31.3 25.5 34.3 28.5

Phases in Use - X - X - X - X
Recall - X - - - X - -

change phase 2 recall to max recall if it must match phase 6
Cycle Offset

Split Times (sec) 1 2** 3 4 5 6** 7 8 Length to **
AM (plan 10)

NOON (plan 20)    
PM (plan 30)

Special (plan 40)    

COMMENTS: Camera's are installed; timings to be installed once SB stop bars is in place
1) measured crosswalk lengh; timing adjustment required for the walk & don't walk
2) re-instate max time before loops were removed
2. Pedestrian clearance and intergreen clearance times as per City of Kelwona standards



 

 

APPENDIX C 
Traffic Counts 



Sunset Dr Ellis St

159 91 176 293

58 0 101 48 115 14

302 32 58 302 319 166 28 266

Water St 169 2016 244 270 2016 179 Clement Ave

201 0 662 0 270 524 89 1214 60 339

0 0 0 93 100 55

0 0 263 248

Sunset Dr Ellis St

164 200 351 270

72 0 93 182 120 49

395 66 134 458 632 104 53 397

Water St 300 2016 324 400 2016 298 Clement Ave

366 0 964 0 393 604 100 1406 47 550

0 0 0 153 113 102

0 0 267 367

PM Background Traffic Data

AM Background Traffic Data



 

 

APPENDIX D 
Synchro & Sidra Outputs 

  



12: Water St/Clement Ave & Sunset Dr AM Peak Hour
5/11/2017 Existing

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\1- Existing\Existing A
Synchro 9 Report LM

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 32 249 251 60 149 58
Future Volume (vph) 32 249 251 60 149 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 12.0 12.0 0.0 0.0
Storage Lanes 0 1 1 0
Taper Length (m) 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850 0.962
Flt Protected 0.994 0.965
Satd. Flow (prot) 0 1872 1883 1601 1748 0
Flt Permitted 0.994 0.965
Satd. Flow (perm) 0 1872 1883 1601 1748 0
Link Speed (k/h) 48 48 48
Link Distance (m) 322.7 87.2 240.0
Travel Time (s) 24.2 6.5 18.0
Confl. Peds. (#/hr) 10 10 10 10
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 35 271 273 65 162 63
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 306 273 65 225 0
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 50.6% ICU Level of Service A
Analysis Period (min) 15

12: Water St/Clement Ave & Sunset Dr AM Peak Hour
5/11/2017 Existing

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\1- Existing\Existing A
Synchro 9 Report LM

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 32 249 251 60 149 58
Future Volume (Veh/h) 32 249 251 60 149 58
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 35 271 273 65 162 63
Pedestrians 10 10 10
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 1.2 1.2 1.2
Percent Blockage 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 87
pX, platoon unblocked 1.00 1.00 1.00
vC, conflicting volume 348 634 293
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 345 631 289
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 62 91
cM capacity (veh/h) 1200 423 735

Direction, Lane # EB 1 WB 1 WB 2 SB 1
Volume Total 306 273 65 225
Volume Left 35 0 0 162
Volume Right 0 0 65 63
cSH 1200 1700 1700 480
Volume to Capacity 0.03 0.16 0.04 0.47
Queue Length 95th (m) 0.7 0.0 0.0 18.7
Control Delay (s) 1.2 0.0 0.0 18.9
Lane LOS A C
Approach Delay (s) 1.2 0.0 18.9
Approach LOS C

Intersection Summary
Average Delay 5.3
Intersection Capacity Utilization 50.6% ICU Level of Service A
Analysis Period (min) 15



13: Ellis St & Clement Ave AM Peak Hour
5/11/2017 Existing

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\1- Existing\Existing A
Synchro 9 Report LM

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 126 204 67 60 174 28 90 100 55 14 115 47
Future Volume (vph) 126 204 67 60 174 28 90 100 55 14 115 47
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.0 45.0 26.0 70.0 20.0 0.0 50.0 0.0
Storage Lanes 1 1 1 1 1 1 1 0
Taper Length (m) 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.96 0.99 0.96 0.99 0.96 0.99 0.99
Frt 0.850 0.850 0.850 0.957
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 1883 1601 1789 1883 1601 1789 1883 1601 1789 1782 0
Flt Permitted 0.639 0.620 0.646 0.687
Satd. Flow (perm) 1190 1883 1535 1154 1883 1539 1206 1883 1537 1280 1782 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 73 39 60 43
Link Speed (k/h) 48 48 48 48
Link Distance (m) 87.2 180.9 204.7 454.1
Travel Time (s) 6.5 13.6 15.4 34.1
Confl. Peds. (#/hr) 10 10 10 10 10 10 10 10
Confl. Bikes (#/hr) 5 5 10 10
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 137 222 73 65 189 30 98 109 60 15 125 51
Shared Lane Traffic (%)
Lane Group Flow (vph) 137 222 73 65 189 30 98 109 60 15 176 0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 2 6
Detector Phase 4 4 4 8 8 8 2 2 2 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 25.5 25.5 25.5 28.5 28.5 28.5 34.3 34.3 34.3 34.3 34.3
Total Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 36.0 36.0 36.0 36.0 36.0
Total Split (%) 44.6% 44.6% 44.6% 44.6% 44.6% 44.6% 55.4% 55.4% 55.4% 55.4% 55.4%
Maximum Green (s) 23.5 23.5 23.5 23.5 23.5 23.5 30.7 30.7 30.7 30.7 30.7
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.1 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.3 5.3 5.3 5.3 5.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None Min Min Min Min Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 12.0 12.0 12.0 15.0 15.0 15.0 18.0 18.0 18.0 21.0 21.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 11.4 11.4 11.4 11.4 11.4 11.4 13.7 13.7 13.7 13.7 13.7
Actuated g/C Ratio 0.38 0.38 0.38 0.38 0.38 0.38 0.46 0.46 0.46 0.46 0.46
v/c Ratio 0.30 0.31 0.12 0.15 0.26 0.05 0.18 0.13 0.08 0.03 0.21

13: Ellis St & Clement Ave AM Peak Hour
5/11/2017 Existing

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\1- Existing\Existing A
Synchro 9 Report LM

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 10.3 9.3 3.2 8.6 9.0 3.1 9.6 8.8 3.6 8.3 7.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.3 9.3 3.2 8.6 9.0 3.1 9.6 8.8 3.6 8.3 7.5
LOS B A A A A A A A A A A
Approach Delay 8.6 8.3 7.9 7.6
Approach LOS A A A A
Queue Length 50th (m) 4.9 7.9 0.0 2.2 6.6 0.0 3.3 3.6 0.0 0.5 4.5
Queue Length 95th (m) 14.0 19.4 4.4 7.4 16.6 2.5 11.4 11.5 4.5 2.9 14.8
Internal Link Dist (m) 63.2 156.9 180.7 430.1
Turn Bay Length (m) 45.0 45.0 26.0 70.0 20.0 50.0
Base Capacity (vph) 926 1465 1211 898 1465 1206 1152 1799 1471 1223 1704
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.15 0.15 0.06 0.07 0.13 0.02 0.09 0.06 0.04 0.01 0.10

Intersection Summary
Area Type: Other
Cycle Length: 65
Actuated Cycle Length: 29.9
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.31
Intersection Signal Delay: 8.2 Intersection LOS: A
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     13: Ellis St & Clement Ave



12: Water St/Clement Ave & Sunset Dr PM Peak Hour
5/11/2017 Existing

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\1- Existing\Existing P
Synchro 9 Report LM

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 66 381 386 160 118 72
Future Volume (vph) 66 381 386 160 118 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 12.0 12.0 0.0 0.0
Storage Lanes 0 1 1 0
Taper Length (m) 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850 0.949
Flt Protected 0.993 0.970
Satd. Flow (prot) 0 1870 1883 1601 1734 0
Flt Permitted 0.993 0.970
Satd. Flow (perm) 0 1870 1883 1601 1734 0
Link Speed (k/h) 48 48 48
Link Distance (m) 322.7 87.2 240.0
Travel Time (s) 24.2 6.5 18.0
Confl. Peds. (#/hr) 22 22 28 20
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 72 414 420 174 128 78
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 486 420 174 206 0
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15

12: Water St/Clement Ave & Sunset Dr PM Peak Hour
5/11/2017 Existing

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\1- Existing\Existing P
Synchro 9 Report LM

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 66 381 386 160 118 72
Future Volume (Veh/h) 66 381 386 160 118 72
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 72 414 420 174 128 78
Pedestrians 20 28 22
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 1.2 1.2 1.2
Percent Blockage 2 2 2
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 87
pX, platoon unblocked 0.97 0.97 0.97
vC, conflicting volume 616 1028 462
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 588 1013 429
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 92 44 87
cM capacity (veh/h) 939 227 585

Direction, Lane # EB 1 WB 1 WB 2 SB 1
Volume Total 486 420 174 206
Volume Left 72 0 0 128
Volume Right 0 0 174 78
cSH 939 1700 1700 295
Volume to Capacity 0.08 0.25 0.10 0.70
Queue Length 95th (m) 1.9 0.0 0.0 36.7
Control Delay (s) 2.1 0.0 0.0 41.1
Lane LOS A E
Approach Delay (s) 2.1 0.0 41.1
Approach LOS E

Intersection Summary
Average Delay 7.4
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15



13: Ellis St & Clement Ave PM Peak Hour
5/11/2017 Existing

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\1- Existing\Existing P
Synchro 9 Report LM

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 86 330 83 47 257 53 132 113 102 49 120 157
Future Volume (vph) 86 330 83 47 257 53 132 113 102 49 120 157
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.0 45.0 26.0 70.0 20.0 0.0 50.0 0.0
Storage Lanes 1 1 1 1 1 1 1 0
Taper Length (m) 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.95 0.99 0.96 0.99 0.95 0.99 0.97
Frt 0.850 0.850 0.850 0.915
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 1883 1601 1789 1883 1601 1789 1883 1601 1789 1671 0
Flt Permitted 0.588 0.532 0.577 0.678
Satd. Flow (perm) 1097 1883 1526 990 1883 1539 1074 1883 1524 1264 1671 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 90 58 111 134
Link Speed (k/h) 48 48 48 48
Link Distance (m) 87.2 180.9 204.7 454.1
Travel Time (s) 6.5 13.6 15.4 34.1
Confl. Peds. (#/hr) 10 14 14 10 16 10 10 16
Confl. Bikes (#/hr) 5 5 20 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 93 359 90 51 279 58 143 123 111 53 130 171
Shared Lane Traffic (%)
Lane Group Flow (vph) 93 359 90 51 279 58 143 123 111 53 301 0
Turn Type Perm NA Perm Perm NA Perm Perm NA Perm Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 8 2 2 6
Detector Phase 4 4 4 8 8 8 2 2 2 6 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Minimum Split (s) 25.5 25.5 25.5 28.5 28.5 28.5 34.3 34.3 34.3 34.3 34.3
Total Split (s) 30.1 30.1 30.1 30.1 30.1 30.1 34.9 34.9 34.9 34.9 34.9
Total Split (%) 46.3% 46.3% 46.3% 46.3% 46.3% 46.3% 53.7% 53.7% 53.7% 53.7% 53.7%
Maximum Green (s) 24.6 24.6 24.6 24.6 24.6 24.6 29.6 29.6 29.6 29.6 29.6
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.1 1.9 1.9 1.9 1.9 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.3 5.3 5.3 5.3 5.3
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None Min Min Min Min Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 12.0 12.0 12.0 15.0 15.0 15.0 18.0 18.0 18.0 21.0 21.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 13.9 13.9 13.9 13.9 13.9 13.9 12.8 12.8 12.8 12.8 12.8
Actuated g/C Ratio 0.36 0.36 0.36 0.36 0.36 0.36 0.34 0.34 0.34 0.34 0.34
v/c Ratio 0.23 0.52 0.15 0.14 0.40 0.10 0.40 0.19 0.19 0.12 0.46

13: Ellis St & Clement Ave PM Peak Hour
5/11/2017 Existing

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\1- Existing\Existing P
Synchro 9 Report LM

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 10.6 12.9 3.4 9.7 11.3 3.7 14.5 10.8 3.8 10.7 8.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.6 12.9 3.4 9.7 11.3 3.7 14.5 10.8 3.8 10.7 8.8
LOS B B A A B A B B A B A
Approach Delay 10.9 10.0 10.2 9.1
Approach LOS B A B A
Queue Length 50th (m) 3.3 14.2 0.0 1.7 10.5 0.0 6.0 4.8 0.0 2.0 6.7
Queue Length 95th (m) 13.0 41.6 6.0 8.1 31.7 4.9 21.5 16.5 7.4 9.0 26.2
Internal Link Dist (m) 63.2 156.9 180.7 430.1
Turn Bay Length (m) 45.0 45.0 26.0 70.0 20.0 50.0
Base Capacity (vph) 742 1274 1061 669 1274 1060 874 1533 1261 1029 1385
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.13 0.28 0.08 0.08 0.22 0.05 0.16 0.08 0.09 0.05 0.22

Intersection Summary
Area Type: Other
Cycle Length: 65
Actuated Cycle Length: 38.1
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.52
Intersection Signal Delay: 10.1 Intersection LOS: B
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     13: Ellis St & Clement Ave



12: Water St/Clement Ave & Sunset Dr AM Peak Hour
5/11/2017 Existing Mitigated - Three Way Stop
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 32 249 251 60 149 58
Future Volume (vph) 32 249 251 60 149 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 12.0 12.0 0.0 0.0
Storage Lanes 0 1 1 1
Taper Length (m) 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850 0.850
Flt Protected 0.994 0.950
Satd. Flow (prot) 0 1872 1883 1601 1789 1601
Flt Permitted 0.994 0.950
Satd. Flow (perm) 0 1872 1883 1601 1789 1601
Link Speed (k/h) 48 48 48
Link Distance (m) 322.7 87.2 240.0
Travel Time (s) 24.2 6.5 18.0
Confl. Peds. (#/hr) 10 10 10 10
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 35 271 273 65 162 63
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 306 273 65 162 63
Sign Control Stop Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 47.8% ICU Level of Service A
Analysis Period (min) 15

12: Water St/Clement Ave & Sunset Dr AM Peak Hour
5/11/2017 Existing Mitigated - Three Way Stop
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 32 249 251 60 149 58
Future Volume (vph) 32 249 251 60 149 58
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 35 271 273 65 162 63

Direction, Lane # EB 1 WB 1 WB 2 SB 1 SB 2
Volume Total (vph) 306 273 65 162 63
Volume Left (vph) 35 0 0 162 0
Volume Right (vph) 0 0 65 0 63
Hadj (s) 0.06 0.03 -0.67 0.53 -0.67
Departure Headway (s) 5.5 5.6 4.9 6.7 5.5
Degree Utilization, x 0.47 0.43 0.09 0.30 0.10
Capacity (veh/h) 627 616 697 495 605
Control Delay (s) 13.3 11.6 7.2 11.4 7.9
Approach Delay (s) 13.3 10.7 10.4
Approach LOS B B B

Intersection Summary
Delay 11.6
Level of Service B
Intersection Capacity Utilization 47.8% ICU Level of Service A
Analysis Period (min) 15



12: Water St/Clement Ave & Sunset Dr AM Peak Hour
5/11/2017 Existing Mitigated - Signalized
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 32 249 251 60 149 58
Future Volume (vph) 32 249 251 60 149 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 12.0 12.0 0.0 0.0
Storage Lanes 0 1 1 0
Taper Length (m) 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.96 0.98
Frt 0.850 0.962
Flt Protected 0.994 0.965
Satd. Flow (prot) 0 1872 1883 1601 1730 0
Flt Permitted 0.947 0.965
Satd. Flow (perm) 0 1782 1883 1540 1712 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 62 35
Link Speed (k/h) 48 48 48
Link Distance (m) 322.7 87.2 240.0
Travel Time (s) 24.2 6.5 18.0
Confl. Peds. (#/hr) 10 10 10 10
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 35 271 273 65 162 63
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 306 273 65 225 0
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 8 6
Detector Phase 4 4 8 8 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 28.5 28.5 28.5 28.5 28.5
Total Split (s) 35.0 35.0 35.0 35.0 30.0
Total Split (%) 53.8% 53.8% 53.8% 53.8% 46.2%
Maximum Green (s) 29.5 29.5 29.5 29.5 24.5
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 15.0
Pedestrian Calls (#/hr) 10 10 10 10 10
Act Effct Green (s) 40.3 40.3 40.3 13.7
Actuated g/C Ratio 0.62 0.62 0.62 0.21
v/c Ratio 0.28 0.23 0.07 0.58

12: Water St/Clement Ave & Sunset Dr AM Peak Hour
5/11/2017 Existing Mitigated - Signalized
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Lane Group EBL EBT WBT WBR SBL SBR
Control Delay 7.9 6.3 2.3 24.3
Queue Delay 0.0 0.4 0.0 0.0
Total Delay 7.9 6.7 2.3 24.3
LOS A A A C
Approach Delay 7.9 5.9 24.3
Approach LOS A A C
Queue Length 50th (m) 13.9 4.8 0.0 20.9
Queue Length 95th (m) 37.6 32.3 6.4 31.8
Internal Link Dist (m) 298.7 63.2 216.0
Turn Bay Length (m) 12.0
Base Capacity (vph) 1106 1168 979 667
Starvation Cap Reductn 0 489 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.28 0.40 0.07 0.34

Intersection Summary
Area Type: Other
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 24 (37%), Referenced to phase 4:EBTL and 8:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 11.3 Intersection LOS: B
Intersection Capacity Utilization 61.9% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     12: Water St/Clement Ave & Sunset Dr



12: Water St/Clement Ave & Sunset Dr AM Peak Hour
5/11/2017 Existing Mitigated - Separated SB
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 32 249 251 60 149 58
Future Volume (vph) 32 249 251 60 149 58
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 12.0 12.0 0.0 0.0
Storage Lanes 0 1 1 1
Taper Length (m) 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850 0.850
Flt Protected 0.994 0.950
Satd. Flow (prot) 0 1872 1883 1601 1789 1601
Flt Permitted 0.994 0.950
Satd. Flow (perm) 0 1872 1883 1601 1789 1601
Link Speed (k/h) 48 48 48
Link Distance (m) 322.7 87.2 240.0
Travel Time (s) 24.2 6.5 18.0
Confl. Peds. (#/hr) 10 10 10 10
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 35 271 273 65 162 63
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 306 273 65 162 63
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 47.8% ICU Level of Service A
Analysis Period (min) 15

12: Water St/Clement Ave & Sunset Dr AM Peak Hour
5/11/2017 Existing Mitigated - Separated SB
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 32 249 251 60 149 58
Future Volume (Veh/h) 32 249 251 60 149 58
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 35 271 273 65 162 63
Pedestrians 10 10 10
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 1.2 1.2 1.2
Percent Blockage 1 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 87
pX, platoon unblocked 0.99 0.99 0.99
vC, conflicting volume 348 634 293
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 338 627 283
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 62 91
cM capacity (veh/h) 1200 424 737

Direction, Lane # EB 1 WB 1 WB 2 SB 1 SB 2
Volume Total 306 273 65 162 63
Volume Left 35 0 0 162 0
Volume Right 0 0 65 0 63
cSH 1200 1700 1700 424 737
Volume to Capacity 0.03 0.16 0.04 0.38 0.09
Queue Length 95th (m) 0.7 0.0 0.0 13.4 2.1
Control Delay (s) 1.2 0.0 0.0 18.7 10.3
Lane LOS A C B
Approach Delay (s) 1.2 0.0 16.3
Approach LOS C

Intersection Summary
Average Delay 4.6
Intersection Capacity Utilization 47.8% ICU Level of Service A
Analysis Period (min) 15



MOVEMENT SUMMARY Site: Existing AM Mitigated
Sunset Drive & Water Street / Clement Avenue
Roundabout

Movement Performance - Vehicles
95% Back of Queue

Mov ID Turn
Demand

Flow  HV
Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Vehicles Distance

veh/h % v/c sec veh m per veh km/h
East: Clement Avenue

6 T 273 2.0 0.316 6.5 LOS A 1.5 11.5 0.16 0.06 21.0
16 R 65 2.0 0.316 6.5 LOS A 1.5 11.5 0.16 0.06 19.9

Approach 338 2.0 0.316 6.5 LOS A 1.5 11.5 0.16 0.06 20.8

North: Sunset Drive
7 L 162 2.0 0.268 7.2 LOS A 1.1 8.4 0.43 0.54 20.5
14 R 63 2.0 0.268 7.2 LOS A 1.1 8.4 0.43 0.36 18.9

Approach 225 2.0 0.268 7.2 LOS A 1.1 8.4 0.43 0.49 20.1

West: Water Street
5 L 35 2.0 0.325 7.3 LOS A 1.5 11.3 0.36 0.50 20.6
2 T 271 2.0 0.325 7.3 LOS A 1.5 11.3 0.36 0.25 20.3

Approach 305 2.0 0.325 7.3 LOS A 1.5 11.3 0.36 0.28 20.3

All Vehicles 868 2.0 0.325 7.0 LOS A 1.5 11.5 0.30 0.25 20.4

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: US HCM 2010.
HCM Delay Model used.  Geometric Delay not included.
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12: Water St/Clement Ave & Sunset Dr PM Peak Hour
5/11/2017 Existing Mitigated - Three Way Stop
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 66 381 386 160 118 72
Future Volume (vph) 66 381 386 160 118 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 12.0 12.0 0.0 0.0
Storage Lanes 0 1 1 1
Taper Length (m) 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850 0.850
Flt Protected 0.993 0.950
Satd. Flow (prot) 0 1870 1883 1601 1789 1601
Flt Permitted 0.993 0.950
Satd. Flow (perm) 0 1870 1883 1601 1789 1601
Link Speed (k/h) 48 48 48
Link Distance (m) 322.7 87.2 240.0
Travel Time (s) 24.2 6.5 18.0
Confl. Peds. (#/hr) 22 22 28 20
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 72 414 420 174 128 78
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 486 420 174 128 78
Sign Control Stop Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 63.9% ICU Level of Service B
Analysis Period (min) 15



12: Water St/Clement Ave & Sunset Dr PM Peak Hour
5/11/2017 Existing Mitigated - Three Way Stop
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Sign Control Stop Stop Stop
Traffic Volume (vph) 66 381 386 160 118 72
Future Volume (vph) 66 381 386 160 118 72
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 72 414 420 174 128 78

Direction, Lane # EB 1 WB 1 WB 2 SB 1 SB 2
Volume Total (vph) 486 420 174 128 78
Volume Left (vph) 72 0 0 128 0
Volume Right (vph) 0 0 174 0 78
Hadj (s) 0.06 0.03 -0.67 0.53 -0.67
Departure Headway (s) 5.8 5.9 5.2 7.7 6.5
Degree Utilization, x 0.79 0.69 0.25 0.27 0.14
Capacity (veh/h) 486 595 673 427 520
Control Delay (s) 26.9 19.8 8.7 12.3 9.3
Approach Delay (s) 26.9 16.5 11.2
Approach LOS D C B

Intersection Summary
Delay 19.6
Level of Service C
Intersection Capacity Utilization 63.9% ICU Level of Service B
Analysis Period (min) 15

12: Water St/Clement Ave & Sunset Dr PM Peak Hour
5/11/2017 Existing Mitigated - Signalization
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 66 381 386 160 118 72
Future Volume (vph) 66 381 386 160 118 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 12.0 12.0 0.0 0.0
Storage Lanes 0 1 1 0
Taper Length (m) 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.95 0.96
Frt 0.850 0.949
Flt Protected 0.993 0.970
Satd. Flow (prot) 0 1870 1883 1601 1699 0
Flt Permitted 0.890 0.970
Satd. Flow (perm) 0 1672 1883 1514 1657 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 113 52
Link Speed (k/h) 48 48 48
Link Distance (m) 322.7 87.2 240.0
Travel Time (s) 24.2 6.5 18.0
Confl. Peds. (#/hr) 22 22 28 20
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 72 414 420 174 128 78
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 486 420 174 206 0
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 8 6
Detector Phase 4 4 8 8 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 28.5 28.5 28.5 28.5 28.5
Total Split (s) 36.5 36.5 36.5 36.5 28.5
Total Split (%) 56.2% 56.2% 56.2% 56.2% 43.8%
Maximum Green (s) 31.0 31.0 31.0 31.0 23.0
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 15.0
Pedestrian Calls (#/hr) 10 10 10 10 10
Act Effct Green (s) 41.3 41.3 41.3 12.7
Actuated g/C Ratio 0.64 0.64 0.64 0.20
v/c Ratio 0.46 0.35 0.17 0.56



12: Water St/Clement Ave & Sunset Dr PM Peak Hour
5/11/2017 Existing Mitigated - Signalization
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Lane Group EBL EBT WBT WBR SBL SBR
Control Delay 9.6 6.5 2.3 22.1
Queue Delay 0.0 0.6 0.0 0.0
Total Delay 9.6 7.1 2.3 22.1
LOS A A A C
Approach Delay 9.6 5.7 22.1
Approach LOS A A C
Queue Length 50th (m) 24.0 16.1 0.0 17.0
Queue Length 95th (m) 67.8 48.0 11.8 27.2
Internal Link Dist (m) 298.7 63.2 216.0
Turn Bay Length (m) 12.0
Base Capacity (vph) 1061 1195 1002 619
Starvation Cap Reductn 0 413 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.46 0.54 0.17 0.33

Intersection Summary
Area Type: Other
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 25 (38%), Referenced to phase 4:EBTL and 8:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.56
Intersection Signal Delay: 9.8 Intersection LOS: A
Intersection Capacity Utilization 73.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     12: Water St/Clement Ave & Sunset Dr

12: Water St/Clement Ave & Sunset Dr PM Peak Hour
5/11/2017 Existing Mitigated - Separated SB
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 66 381 386 160 118 72
Future Volume (vph) 66 381 386 160 118 72
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 12.0 12.0 0.0 0.0
Storage Lanes 0 1 1 1
Taper Length (m) 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.850 0.850
Flt Protected 0.993 0.950
Satd. Flow (prot) 0 1870 1883 1601 1789 1601
Flt Permitted 0.993 0.950
Satd. Flow (perm) 0 1870 1883 1601 1789 1601
Link Speed (k/h) 48 48 48
Link Distance (m) 322.7 87.2 240.0
Travel Time (s) 24.2 6.5 18.0
Confl. Peds. (#/hr) 22 22 28 20
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 72 414 420 174 128 78
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 486 420 174 128 78
Sign Control Free Free Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 63.9% ICU Level of Service B
Analysis Period (min) 15



12: Water St/Clement Ave & Sunset Dr PM Peak Hour
5/11/2017 Existing Mitigated - Separated SB
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (veh/h) 66 381 386 160 118 72
Future Volume (Veh/h) 66 381 386 160 118 72
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 72 414 420 174 128 78
Pedestrians 20 28 22
Lane Width (m) 3.7 3.7 3.7
Walking Speed (m/s) 1.2 1.2 1.2
Percent Blockage 2 2 2
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 87
pX, platoon unblocked 0.96 0.96 0.96
vC, conflicting volume 616 1028 462
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 577 1007 417
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 92 43 87
cM capacity (veh/h) 936 226 588

Direction, Lane # EB 1 WB 1 WB 2 SB 1 SB 2
Volume Total 486 420 174 128 78
Volume Left 72 0 0 128 0
Volume Right 0 0 174 0 78
cSH 936 1700 1700 226 588
Volume to Capacity 0.08 0.25 0.10 0.57 0.13
Queue Length 95th (m) 1.9 0.0 0.0 23.7 3.5
Control Delay (s) 2.2 0.0 0.0 39.9 12.1
Lane LOS A E B
Approach Delay (s) 2.2 0.0 29.4
Approach LOS D

Intersection Summary
Average Delay 5.5
Intersection Capacity Utilization 63.9% ICU Level of Service B
Analysis Period (min) 15

MOVEMENT SUMMARY Site: Existing PM Mitigated
Sunset Drive & Water Street / Clement Avenue
Roundabout

Movement Performance - Vehicles
95% Back of Queue

Mov ID Turn
Demand

Flow  HV
Deg.
Satn

Average
Delay  

Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Average
Speed  Vehicles Distance

veh/h % v/c sec veh m per veh km/h
East: Clement Avenue

6 T 420 2.0 0.576 11.0 LOS B 4.0 30.9 0.35 0.19 17.4
16 R 174 2.0 0.576 11.0 LOS B 4.0 30.9 0.35 0.19 16.1

Approach 593 2.0 0.576 11.0 LOS B 4.0 30.9 0.35 0.19 17.1

North: Sunset Drive
7 L 128 2.0 0.286 8.4 LOS A 1.1 8.6 0.53 0.66 19.7
14 R 78 2.0 0.286 8.4 LOS A 1.1 8.6 0.53 0.50 17.8

Approach 207 2.0 0.286 8.4 LOS A 1.1 8.6 0.53 0.60 19.1

West: Water Street
5 L 72 2.0 0.500 9.8 LOS A 2.9 22.2 0.41 0.50 18.9
2 T 414 2.0 0.500 9.8 LOS A 2.9 22.2 0.41 0.27 18.2

Approach 486 2.0 0.500 9.8 LOS A 2.9 22.2 0.41 0.30 18.3

All Vehicles 1286 2.0 0.576 10.2 LOS B 4.0 30.9 0.40 0.30 17.9

Level of Service (LOS) Method: Delay & v/c (HCM 2010).  
Roundabout LOS Method: Same as Sign Control.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement
LOS F will result if v/c > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 2010).
Roundabout Capacity Model: US HCM 2010.
HCM Delay Model used.  Geometric Delay not included.
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12: Water St/Clement Ave & Sunset Dr AM Peak Hour
5/11/2017 Background 2020
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 35 282 276 70 185 66
Future Volume (vph) 35 282 276 70 185 66
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 12.0 12.0 0.0 0.0
Storage Lanes 0 1 1 0
Taper Length (m) 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.96 0.98
Frt 0.850 0.964
Flt Protected 0.995 0.964
Satd. Flow (prot) 0 1874 1883 1601 1731 0
Flt Permitted 0.944 0.964
Satd. Flow (perm) 0 1776 1883 1537 1710 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 68 28
Link Speed (k/h) 48 48 48
Link Distance (m) 322.7 87.2 240.0
Travel Time (s) 24.2 6.5 18.0
Confl. Peds. (#/hr) 11 11 11 11
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 38 307 300 76 201 72
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 345 300 76 273 0
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 8 6
Detector Phase 4 4 8 8 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 28.5 28.5 28.5 28.5 28.5
Total Split (s) 41.0 41.0 41.0 41.0 29.0
Total Split (%) 58.6% 58.6% 58.6% 58.6% 41.4%
Maximum Green (s) 35.5 35.5 35.5 35.5 23.5
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 15.0
Pedestrian Calls (#/hr) 10 10 10 10 10
Act Effct Green (s) 43.3 43.3 43.3 15.7
Actuated g/C Ratio 0.62 0.62 0.62 0.22
v/c Ratio 0.31 0.26 0.08 0.67

12: Water St/Clement Ave & Sunset Dr AM Peak Hour
5/11/2017 Background 2020

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\3 -Background 2020\
Synchro 9 Report LM

Lane Group EBL EBT WBT WBR SBL SBR
Control Delay 8.4 6.6 2.5 29.8
Queue Delay 0.0 0.4 0.0 0.0
Total Delay 8.4 7.0 2.5 29.8
LOS A A A C
Approach Delay 8.4 6.1 29.8
Approach LOS A A C
Queue Length 50th (m) 18.5 15.0 0.0 29.4
Queue Length 95th (m) 42.1 32.4 5.4 44.7
Internal Link Dist (m) 298.7 63.2 216.0
Turn Bay Length (m) 12.0
Base Capacity (vph) 1098 1164 976 592
Starvation Cap Reductn 0 466 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.31 0.43 0.08 0.46

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 26 (37%), Referenced to phase 4:EBTL and 8:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 13.4 Intersection LOS: B
Intersection Capacity Utilization 65.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     12: Water St/Clement Ave & Sunset Dr



13: Ellis St & Clement Ave AM Peak Hour
5/11/2017 Background 2020

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\3 -Background 2020\
Synchro 9 Report LM

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 136 242 90 67 193 32 101 108 77 18 124 50
Future Volume (vph) 136 242 90 67 193 32 101 108 77 18 124 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.0 45.0 26.0 70.0 20.0 0.0 50.0 0.0
Storage Lanes 1 1 1 1 1 1 1 0
Taper Length (m) 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.96 0.99 0.96 0.99 0.95 0.99 0.99
Frt 0.850 0.850 0.850 0.957
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 1883 1601 1789 1883 1601 1789 1883 1601 1789 1779 0
Flt Permitted 0.626 0.596 0.493 0.682
Satd. Flow (perm) 1164 1883 1531 1108 1883 1535 918 1883 1527 1268 1779 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 98 90 94 33
Link Speed (k/h) 48 48 48 48
Link Distance (m) 87.2 180.9 204.7 454.1
Travel Time (s) 6.5 13.6 15.4 34.1
Confl. Peds. (#/hr) 11 11 11 11 11 11 11 11
Confl. Bikes (#/hr) 5 5 11 11
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 148 263 98 73 210 35 110 117 84 20 135 54
Shared Lane Traffic (%)
Lane Group Flow (vph) 148 263 98 73 210 35 110 117 84 20 189 0
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6
Detector Phase 4 4 4 8 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 4.0 10.0 10.0 4.0 10.0
Minimum Split (s) 25.5 25.5 25.5 28.5 28.5 28.5 8.0 30.3 30.3 8.0 30.3
Total Split (s) 31.0 31.0 31.0 31.0 31.0 31.0 8.0 31.0 31.0 8.0 31.0
Total Split (%) 44.3% 44.3% 44.3% 44.3% 44.3% 44.3% 11.4% 44.3% 44.3% 11.4% 44.3%
Maximum Green (s) 25.5 25.5 25.5 25.5 25.5 25.5 4.5 25.7 25.7 4.5 25.7
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4 3.4 3.5 3.4 3.4 3.5 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.1 0.0 1.9 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 3.5 5.3 5.3 3.5 5.3
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None Min Min None Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 12.0 12.0 12.0 15.0 15.0 15.0 17.0 17.0 17.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 40.4 40.4 40.4 40.4 40.4 40.4 19.9 17.2 17.2 17.8 12.4
Actuated g/C Ratio 0.58 0.58 0.58 0.58 0.58 0.58 0.28 0.25 0.25 0.25 0.18
v/c Ratio 0.22 0.24 0.11 0.11 0.19 0.04 0.35 0.25 0.19 0.06 0.55

13: Ellis St & Clement Ave AM Peak Hour
5/11/2017 Background 2020

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\3 -Background 2020\
Synchro 9 Report LM

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 9.7 9.3 3.7 9.0 8.8 0.1 20.2 22.0 5.7 15.6 27.5
Queue Delay 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.7 9.7 3.7 9.0 8.8 0.1 20.2 22.0 5.7 15.6 27.5
LOS A A A A A A C C A B C
Approach Delay 8.6 7.9 17.0 26.3
Approach LOS A A B C
Queue Length 50th (m) 8.6 15.3 1.1 4.0 12.2 0.0 10.5 11.7 0.0 1.8 18.9
Queue Length 95th (m) 15.8 24.6 4.4 11.4 26.0 0.3 19.0 25.1 8.3 5.5 33.9
Internal Link Dist (m) 63.2 156.9 180.7 430.1
Turn Bay Length (m) 45.0 45.0 26.0 70.0 20.0 50.0
Base Capacity (vph) 672 1087 925 639 1087 924 316 691 620 355 674
Starvation Cap Reductn 0 427 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.22 0.40 0.11 0.11 0.19 0.04 0.35 0.17 0.14 0.06 0.28

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 40 (57%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.55
Intersection Signal Delay: 13.1 Intersection LOS: B
Intersection Capacity Utilization 63.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     13: Ellis St & Clement Ave



12: Water St/Clement Ave & Sunset Dr PM Peak Hour
5/11/2017 Background 2020

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\3 -Background 2020\
Synchro 9 Report LM

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 74 415 430 196 138 80
Future Volume (vph) 74 415 430 196 138 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 12.0 12.0 0.0 0.0
Storage Lanes 0 1 1 0
Taper Length (m) 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.94 0.94
Frt 0.850 0.950
Flt Protected 0.993 0.969
Satd. Flow (prot) 0 1870 1883 1601 1693 0
Flt Permitted 0.873 0.969
Satd. Flow (perm) 0 1640 1883 1498 1637 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 123 37
Link Speed (k/h) 48 48 48
Link Distance (m) 322.7 87.2 240.0
Travel Time (s) 24.2 6.5 18.0
Confl. Peds. (#/hr) 24 24 30 22
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 80 451 467 213 150 87
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 531 467 213 237 0
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 8 6
Detector Phase 4 4 8 8 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 28.5 28.5 28.5 28.5 28.5
Total Split (s) 51.0 51.0 51.0 51.0 29.0
Total Split (%) 63.8% 63.8% 63.8% 63.8% 36.3%
Maximum Green (s) 45.5 45.5 45.5 45.5 23.5
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 15.0
Pedestrian Calls (#/hr) 10 10 10 10 10
Act Effct Green (s) 53.5 53.5 53.5 15.5
Actuated g/C Ratio 0.67 0.67 0.67 0.19
v/c Ratio 0.48 0.37 0.20 0.68

12: Water St/Clement Ave & Sunset Dr PM Peak Hour
5/11/2017 Background 2020

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\3 -Background 2020\
Synchro 9 Report LM

Lane Group EBL EBT WBT WBR SBL SBR
Control Delay 9.5 6.0 2.3 34.5
Queue Delay 0.1 0.7 0.3 0.0
Total Delay 9.6 6.7 2.7 34.5
LOS A A A C
Approach Delay 9.6 5.4 34.5
Approach LOS A A C
Queue Length 50th (m) 33.7 20.4 0.0 28.5
Queue Length 95th (m) 73.5 47.3 6.3 45.1
Internal Link Dist (m) 298.7 63.2 216.0
Turn Bay Length (m) 12.0
Base Capacity (vph) 1096 1258 1042 507
Starvation Cap Reductn 0 458 433 0
Spillback Cap Reductn 54 0 0 1
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.51 0.58 0.35 0.47

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 65 (81%), Referenced to phase 4:EBTL and 8:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 11.7 Intersection LOS: B
Intersection Capacity Utilization 78.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     12: Water St/Clement Ave & Sunset Dr



13: Ellis St & Clement Ave PM Peak Hour
5/11/2017 Background 2020

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\3 -Background 2020\
Synchro 9 Report LM

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 93 364 97 62 302 60 154 122 115 54 130 170
Future Volume (vph) 93 364 97 62 302 60 154 122 115 54 130 170
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.0 45.0 26.0 70.0 20.0 0.0 50.0 0.0
Storage Lanes 1 1 1 1 1 1 1 0
Taper Length (m) 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.95 0.99 0.96 0.99 0.94 0.99 0.96
Frt 0.850 0.850 0.850 0.915
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 1883 1601 1789 1883 1601 1789 1883 1601 1789 1653 0
Flt Permitted 0.507 0.443 0.271 0.672
Satd. Flow (perm) 945 1883 1515 823 1883 1532 503 1883 1506 1247 1653 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 127 127 125 86
Link Speed (k/h) 48 48 48 48
Link Distance (m) 87.2 180.9 204.7 454.1
Travel Time (s) 6.5 13.6 15.4 34.1
Confl. Peds. (#/hr) 11 15 15 11 17 11 11 17
Confl. Bikes (#/hr) 5 5 22 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 101 396 105 67 328 65 167 133 125 59 141 185
Shared Lane Traffic (%)
Lane Group Flow (vph) 101 396 105 67 328 65 167 133 125 59 326 0
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6
Detector Phase 4 4 4 8 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 4.0 10.0 10.0 4.0 10.0
Minimum Split (s) 25.5 25.5 25.5 28.5 28.5 28.5 8.0 30.3 30.3 8.0 30.3
Total Split (s) 37.4 37.4 37.4 37.4 37.4 37.4 12.0 34.6 34.6 8.0 30.6
Total Split (%) 46.8% 46.8% 46.8% 46.8% 46.8% 46.8% 15.0% 43.3% 43.3% 10.0% 38.3%
Maximum Green (s) 31.9 31.9 31.9 31.9 31.9 31.9 8.5 29.3 29.3 4.5 25.3
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4 3.4 3.5 3.4 3.4 3.5 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.1 0.0 1.9 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 3.5 5.3 5.3 3.5 5.3
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None Min Min None Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 12.0 12.0 12.0 15.0 15.0 15.0 17.0 17.0 17.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 39.8 39.8 39.8 39.8 39.8 39.8 31.2 24.6 24.6 23.9 17.6
Actuated g/C Ratio 0.50 0.50 0.50 0.50 0.50 0.50 0.39 0.31 0.31 0.30 0.22
v/c Ratio 0.21 0.42 0.13 0.16 0.35 0.08 0.51 0.23 0.23 0.15 0.76

13: Ellis St & Clement Ave PM Peak Hour
5/11/2017 Background 2020

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\3 -Background 2020\
Synchro 9 Report LM

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 12.1 13.9 1.7 14.9 15.1 0.5 20.6 21.2 4.8 14.5 32.3
Queue Delay 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.1 14.7 1.7 14.9 15.1 0.5 20.6 21.2 4.8 14.5 32.3
LOS B B A B B A C C A B C
Approach Delay 12.0 13.0 16.1 29.5
Approach LOS B B B C
Queue Length 50th (m) 8.2 44.0 0.8 5.3 28.9 0.0 16.6 15.9 0.0 5.5 34.3
Queue Length 95th (m) 17.3 66.1 1.8 15.2 56.5 1.1 24.4 25.2 9.9 10.4 54.2
Internal Link Dist (m) 63.2 156.9 180.7 430.1
Turn Bay Length (m) 45.0 45.0 26.0 70.0 20.0 50.0
Base Capacity (vph) 470 936 817 409 936 826 332 689 630 402 581
Starvation Cap Reductn 0 263 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.21 0.59 0.13 0.16 0.35 0.08 0.50 0.19 0.20 0.15 0.56

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 16.8 Intersection LOS: B
Intersection Capacity Utilization 72.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     13: Ellis St & Clement Ave



12: Water St/Clement Ave & Sunset Dr AM Peak Hour
5/11/2017 Background 2030

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\4 - Background 2030
Synchro 9 Report LM

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 43 344 336 84 221 80
Future Volume (vph) 43 344 336 84 221 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 12.0 12.0 0.0 0.0
Storage Lanes 0 1 1 0
Taper Length (m) 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.96 0.97
Frt 0.850 0.964
Flt Protected 0.994 0.965
Satd. Flow (prot) 0 1872 1883 1601 1730 0
Flt Permitted 0.930 0.965
Satd. Flow (perm) 0 1749 1883 1530 1705 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 68 28
Link Speed (k/h) 48 48 48
Link Distance (m) 322.7 87.2 240.0
Travel Time (s) 24.2 6.5 18.0
Confl. Peds. (#/hr) 13 13 13 13
Confl. Bikes (#/hr) 7 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 47 374 365 91 240 87
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 421 365 91 327 0
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 8 6
Detector Phase 4 4 8 8 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 28.5 28.5 28.5 28.5 28.5
Total Split (s) 41.5 41.5 41.5 41.5 28.5
Total Split (%) 59.3% 59.3% 59.3% 59.3% 40.7%
Maximum Green (s) 36.0 36.0 36.0 36.0 23.0
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 15.0
Pedestrian Calls (#/hr) 10 10 10 10 10
Act Effct Green (s) 41.6 41.6 41.6 17.4
Actuated g/C Ratio 0.59 0.59 0.59 0.25
v/c Ratio 0.41 0.33 0.10 0.74

12: Water St/Clement Ave & Sunset Dr AM Peak Hour
5/11/2017 Background 2030

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\4 - Background 2030
Synchro 9 Report LM

Lane Group EBL EBT WBT WBR SBL SBR
Control Delay 10.1 12.8 5.7 31.8
Queue Delay 0.0 0.6 0.0 0.0
Total Delay 10.1 13.4 5.7 31.8
LOS B B A C
Approach Delay 10.1 11.8 31.8
Approach LOS B B C
Queue Length 50th (m) 26.5 23.2 0.6 35.7
Queue Length 95th (m) 53.6 56.5 7.5 55.0
Internal Link Dist (m) 298.7 63.2 216.0
Turn Bay Length (m) 12.0
Base Capacity (vph) 1039 1119 937 579
Starvation Cap Reductn 0 418 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.41 0.52 0.10 0.56

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 16.7 Intersection LOS: B
Intersection Capacity Utilization 71.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     12: Water St/Clement Ave & Sunset Dr



13: Ellis St & Clement Ave AM Peak Hour
5/11/2017 Background 2030

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\4 - Background 2030
Synchro 9 Report LM

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 166 293 106 81 235 39 123 132 94 22 152 62
Future Volume (vph) 166 293 106 81 235 39 123 132 94 22 152 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.0 45.0 26.0 70.0 20.0 0.0 50.0 0.0
Storage Lanes 1 1 1 1 1 1 1 0
Taper Length (m) 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.95 0.99 0.95 0.99 0.95 0.99 0.99
Frt 0.850 0.850 0.850 0.957
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 1883 1601 1789 1883 1601 1789 1883 1601 1789 1776 0
Flt Permitted 0.600 0.540 0.427 0.666
Satd. Flow (perm) 1115 1883 1522 1004 1883 1527 794 1883 1520 1236 1776 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 115 90 102 32
Link Speed (k/h) 48 48 48 48
Link Distance (m) 87.2 180.9 204.7 454.1
Travel Time (s) 6.5 13.6 15.4 34.1
Confl. Peds. (#/hr) 13 13 13 13 13 13 13 13
Confl. Bikes (#/hr) 7 7 13 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 180 318 115 88 255 42 134 143 102 24 165 67
Shared Lane Traffic (%)
Lane Group Flow (vph) 180 318 115 88 255 42 134 143 102 24 232 0
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6
Detector Phase 4 4 4 8 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 4.0 10.0 10.0 4.0 10.0
Minimum Split (s) 25.5 25.5 25.5 28.5 28.5 28.5 8.0 30.3 30.3 8.0 30.3
Total Split (s) 31.0 31.0 31.0 31.0 31.0 31.0 9.0 31.0 31.0 8.0 30.0
Total Split (%) 44.3% 44.3% 44.3% 44.3% 44.3% 44.3% 12.9% 44.3% 44.3% 11.4% 42.9%
Maximum Green (s) 25.5 25.5 25.5 25.5 25.5 25.5 5.5 25.7 25.7 4.5 24.7
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4 3.4 3.5 3.4 3.4 3.5 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.1 0.0 1.9 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 3.5 5.3 5.3 3.5 5.3
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None Min Min None Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 12.0 12.0 12.0 15.0 15.0 15.0 17.0 17.0 17.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 38.2 38.2 38.2 38.2 38.2 38.2 21.8 17.8 17.8 19.2 13.8
Actuated g/C Ratio 0.55 0.55 0.55 0.55 0.55 0.55 0.31 0.25 0.25 0.27 0.20
v/c Ratio 0.30 0.31 0.13 0.16 0.25 0.05 0.41 0.30 0.22 0.06 0.62

13: Ellis St & Clement Ave AM Peak Hour
5/11/2017 Background 2030

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\4 - Background 2030
Synchro 9 Report LM

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 8.8 8.1 1.6 11.2 10.8 0.7 19.4 22.2 6.2 13.8 29.0
Queue Delay 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.8 8.5 1.6 11.2 10.8 0.7 19.4 22.2 6.2 13.8 29.0
LOS A A A B B A B C A B C
Approach Delay 7.3 9.8 16.9 27.5
Approach LOS A A B C
Queue Length 50th (m) 11.7 21.2 1.3 5.5 16.9 0.0 12.2 13.6 0.0 2.1 24.2
Queue Length 95th (m) 23.1 35.9 m4.2 15.0 35.0 1.1 20.5 27.6 9.6 5.6 40.3
Internal Link Dist (m) 63.2 156.9 180.7 430.1
Turn Bay Length (m) 45.0 45.0 26.0 70.0 20.0 50.0
Base Capacity (vph) 609 1028 883 548 1028 875 325 691 622 373 647
Starvation Cap Reductn 0 332 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 53 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.46 0.13 0.16 0.26 0.05 0.41 0.21 0.16 0.06 0.36

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.62
Intersection Signal Delay: 13.3 Intersection LOS: B
Intersection Capacity Utilization 67.3% ICU Level of Service C
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     13: Ellis St & Clement Ave



12: Water St/Clement Ave & Sunset Dr PM Peak Hour
5/11/2017 Background 2030

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\4 - Background 2030
Synchro 9 Report LM

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 90 506 524 234 166 97
Future Volume (vph) 90 506 524 234 166 97
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 12.0 12.0 0.0 0.0
Storage Lanes 0 1 1 0
Taper Length (m) 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.93 0.93
Frt 0.850 0.950
Flt Protected 0.992 0.969
Satd. Flow (prot) 0 1868 1883 1601 1687 0
Flt Permitted 0.838 0.969
Satd. Flow (perm) 0 1574 1883 1483 1619 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 122 37
Link Speed (k/h) 48 48 48
Link Distance (m) 322.7 87.2 240.0
Travel Time (s) 24.2 6.5 18.0
Confl. Peds. (#/hr) 29 29 37 26
Confl. Bikes (#/hr) 7 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 98 550 570 254 180 105
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 648 570 254 285 0
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 8 6
Detector Phase 4 4 8 8 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 28.5 28.5 28.5 28.5 28.5
Total Split (s) 51.5 51.5 51.5 51.5 28.5
Total Split (%) 64.4% 64.4% 64.4% 64.4% 35.6%
Maximum Green (s) 46.0 46.0 46.0 46.0 23.0
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 15.0
Pedestrian Calls (#/hr) 10 10 10 10 10
Act Effct Green (s) 51.7 51.7 51.7 17.3
Actuated g/C Ratio 0.65 0.65 0.65 0.22
v/c Ratio 0.64 0.47 0.25 0.75

12: Water St/Clement Ave & Sunset Dr PM Peak Hour
5/11/2017 Background 2030

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\4 - Background 2030
Synchro 9 Report LM

Lane Group EBL EBT WBT WBR SBL SBR
Control Delay 13.4 7.3 2.8 37.7
Queue Delay 0.5 0.9 0.4 0.0
Total Delay 13.9 8.2 3.1 37.7
LOS B A A D
Approach Delay 13.9 6.6 37.7
Approach LOS B A D
Queue Length 50th (m) 52.8 37.5 0.3 35.2
Queue Length 95th (m) 105.6 57.3 m10.8 55.8
Internal Link Dist (m) 298.7 63.2 216.0
Turn Bay Length (m) 12.0
Base Capacity (vph) 1017 1216 1001 491
Starvation Cap Reductn 0 363 371 0
Spillback Cap Reductn 108 0 0 2
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.71 0.67 0.40 0.58

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 64 (80%), Referenced to phase 4:EBTL and 8:WBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 14.3 Intersection LOS: B
Intersection Capacity Utilization 90.8% ICU Level of Service E
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     12: Water St/Clement Ave & Sunset Dr



13: Ellis St & Clement Ave PM Peak Hour
5/11/2017 Background 2030

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\4 - Background 2030
Synchro 9 Report LM

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 113 443 116 75 366 73 186 149 140 66 158 207
Future Volume (vph) 113 443 116 75 366 73 186 149 140 66 158 207
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.0 45.0 26.0 70.0 20.0 0.0 50.0 0.0
Storage Lanes 1 1 1 1 1 1 1 0
Taper Length (m) 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.94 0.99 0.95 0.99 0.93 0.98 0.95
Frt 0.850 0.850 0.850 0.915
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 1883 1601 1789 1883 1601 1789 1883 1601 1789 1645 0
Flt Permitted 0.438 0.361 0.218 0.654
Satd. Flow (perm) 816 1883 1502 671 1883 1523 404 1883 1496 1211 1645 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 126 79 152 90
Link Speed (k/h) 48 48 48 48
Link Distance (m) 87.2 180.9 204.7 454.1
Travel Time (s) 6.5 13.6 15.4 34.1
Confl. Peds. (#/hr) 13 18 18 13 21 13 13 21
Confl. Bikes (#/hr) 7 7 26 26
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 123 482 126 82 398 79 202 162 152 72 172 225
Shared Lane Traffic (%)
Lane Group Flow (vph) 123 482 126 82 398 79 202 162 152 72 397 0
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6
Detector Phase 4 4 4 8 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 4.0 10.0 10.0 4.0 10.0
Minimum Split (s) 25.5 25.5 25.5 28.5 28.5 28.5 8.0 30.3 30.3 8.0 30.3
Total Split (s) 37.0 37.0 37.0 37.0 37.0 37.0 10.0 35.0 35.0 8.0 33.0
Total Split (%) 46.3% 46.3% 46.3% 46.3% 46.3% 46.3% 12.5% 43.8% 43.8% 10.0% 41.3%
Maximum Green (s) 31.5 31.5 31.5 31.5 31.5 31.5 6.5 29.7 29.7 4.5 27.7
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4 3.4 3.5 3.4 3.4 3.5 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.1 0.0 1.9 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 3.5 5.3 5.3 3.5 5.3
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None Min Min None Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 12.0 12.0 12.0 15.0 15.0 15.0 17.0 17.0 17.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 38.6 38.6 38.6 38.6 38.6 38.6 31.2 24.2 24.2 26.9 20.6
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.48 0.48 0.39 0.30 0.30 0.34 0.26
v/c Ratio 0.31 0.53 0.16 0.25 0.44 0.10 0.75 0.28 0.27 0.16 0.81

13: Ellis St & Clement Ave PM Peak Hour
5/11/2017 Background 2030

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\4 - Background 2030
Synchro 9 Report LM

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 12.9 14.6 1.8 17.5 17.1 4.3 33.7 21.9 4.6 13.8 34.0
Queue Delay 0.0 1.6 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.4
Total Delay 12.9 16.2 1.8 17.5 17.1 4.3 34.7 21.9 4.6 13.8 34.4
LOS B B A B B A C C A B C
Approach Delay 13.1 15.3 21.8 31.2
Approach LOS B B C C
Queue Length 50th (m) 9.5 51.1 0.6 7.1 38.3 0.0 19.8 19.0 0.0 6.5 43.7
Queue Length 95th (m) m17.4 74.4 m1.8 19.5 70.9 7.6 #32.0 29.7 10.8 11.8 67.0
Internal Link Dist (m) 63.2 156.9 180.7 430.1
Turn Bay Length (m) 45.0 45.0 26.0 70.0 20.0 50.0
Base Capacity (vph) 393 907 789 323 907 775 270 699 650 440 628
Starvation Cap Reductn 0 251 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 9 0 0 0 39
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.31 0.73 0.16 0.25 0.44 0.10 0.77 0.23 0.23 0.16 0.67

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green, Master Intersection
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 19.4 Intersection LOS: B
Intersection Capacity Utilization 81.0% ICU Level of Service D
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     13: Ellis St & Clement Ave



12: Water St/Clement Ave & Sunset Dr AM Peak Hour
5/11/2017 PD 2020

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\5 - PD 2020\PD 2020
Synchro 9 Report LM

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 36 285 287 78 204 68
Future Volume (vph) 36 285 287 78 204 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 12.0 12.0 0.0 0.0
Storage Lanes 0 1 1 0
Taper Length (m) 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.96 0.98
Frt 0.850 0.966
Flt Protected 0.994 0.964
Satd. Flow (prot) 0 1872 1883 1601 1736 0
Flt Permitted 0.941 0.964
Satd. Flow (perm) 0 1770 1883 1537 1714 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 73 26
Link Speed (k/h) 48 48 48
Link Distance (m) 322.7 87.2 120.1
Travel Time (s) 24.2 6.5 9.0
Confl. Peds. (#/hr) 11 11 11 11
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 39 310 312 85 222 74
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 349 312 85 296 0
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 8 6
Detector Phase 4 4 8 8 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 28.5 28.5 28.5 28.5 28.5
Total Split (s) 41.0 41.0 41.0 41.0 29.0
Total Split (%) 58.6% 58.6% 58.6% 58.6% 41.4%
Maximum Green (s) 35.5 35.5 35.5 35.5 23.5
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 15.0
Pedestrian Calls (#/hr) 10 10 10 10 10
Act Effct Green (s) 42.6 42.6 42.6 16.4
Actuated g/C Ratio 0.61 0.61 0.61 0.23
v/c Ratio 0.32 0.27 0.09 0.70

12: Water St/Clement Ave & Sunset Dr AM Peak Hour
5/11/2017 PD 2020

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\5 - PD 2020\PD 2020
Synchro 9 Report LM

Lane Group EBL EBT WBT WBR SBL SBR
Control Delay 8.8 7.7 3.5 30.8
Queue Delay 0.0 0.4 0.0 0.0
Total Delay 8.8 8.1 3.5 30.8
LOS A A A C
Approach Delay 8.8 7.2 30.8
Approach LOS A A C
Queue Length 50th (m) 19.7 19.1 0.8 32.5
Queue Length 95th (m) 42.7 31.9 6.3 49.2
Internal Link Dist (m) 298.7 63.2 96.1
Turn Bay Length (m) 12.0
Base Capacity (vph) 1076 1144 962 592
Starvation Cap Reductn 0 426 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.32 0.43 0.09 0.50

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 62 (89%), Referenced to phase 4:EBTL and 8:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 14.4 Intersection LOS: B
Intersection Capacity Utilization 66.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     12: Water St/Clement Ave & Sunset Dr



13: Ellis St & Clement Ave AM Peak Hour
5/11/2017 PD 2020

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\5 - PD 2020\PD 2020
Synchro 9 Report LM

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 140 247 101 67 196 38 107 121 77 47 188 62
Future Volume (vph) 140 247 101 67 196 38 107 121 77 47 188 62
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.0 45.0 26.0 70.0 20.0 0.0 50.0 0.0
Storage Lanes 1 1 1 1 1 1 1 0
Taper Length (m) 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.96 0.99 0.96 0.99 0.96 0.99 0.99
Frt 0.850 0.850 0.850 0.963
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 1883 1601 1789 1883 1601 1789 1883 1601 1789 1796 0
Flt Permitted 0.625 0.585 0.391 0.673
Satd. Flow (perm) 1163 1883 1531 1088 1883 1535 729 1883 1537 1251 1796 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 110 90 94 26
Link Speed (k/h) 48 48 48 48
Link Distance (m) 87.2 180.9 204.7 121.6
Travel Time (s) 6.5 13.6 15.4 9.1
Confl. Peds. (#/hr) 11 11 11 11 11 11 11 11
Confl. Bikes (#/hr) 5 5 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 152 268 110 73 213 41 116 132 84 51 204 67
Shared Lane Traffic (%)
Lane Group Flow (vph) 152 268 110 73 213 41 116 132 84 51 271 0
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6
Detector Phase 4 4 4 8 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 4.0 10.0 10.0 4.0 10.0
Minimum Split (s) 25.5 25.5 25.5 28.5 28.5 28.5 8.0 30.3 30.3 8.0 30.3
Total Split (s) 30.7 30.7 30.7 30.7 30.7 30.7 9.0 31.3 31.3 8.0 30.3
Total Split (%) 43.9% 43.9% 43.9% 43.9% 43.9% 43.9% 12.9% 44.7% 44.7% 11.4% 43.3%
Maximum Green (s) 25.2 25.2 25.2 25.2 25.2 25.2 5.5 26.0 26.0 4.5 25.0
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4 3.4 3.5 3.4 3.4 3.5 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.1 0.0 1.9 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 3.5 5.3 5.3 3.5 5.3
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None Min Min None Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 12.0 12.0 12.0 15.0 15.0 15.0 17.0 17.0 17.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 36.8 36.8 36.8 36.8 36.8 36.8 22.7 17.6 17.6 20.6 15.2
Actuated g/C Ratio 0.53 0.53 0.53 0.53 0.53 0.53 0.32 0.25 0.25 0.29 0.22
v/c Ratio 0.25 0.27 0.13 0.13 0.22 0.05 0.36 0.28 0.18 0.13 0.66

13: Ellis St & Clement Ave AM Peak Hour
5/11/2017 PD 2020

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\5 - PD 2020\PD 2020
Synchro 9 Report LM

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 11.2 10.7 3.7 11.8 11.5 0.6 17.2 21.7 5.1 13.6 30.1
Queue Delay 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.2 11.0 3.7 11.8 11.5 0.6 17.2 21.7 5.1 13.6 30.1
LOS B B A B B A B C A B C
Approach Delay 9.6 10.2 15.9 27.5
Approach LOS A B B C
Queue Length 50th (m) 10.7 18.8 1.6 4.8 14.6 0.0 10.0 14.4 0.0 4.2 29.5
Queue Length 95th (m) 19.0 29.6 5.5 13.4 31.1 1.1 17.1 24.6 7.4 9.0 46.4
Internal Link Dist (m) 63.2 156.9 180.7 97.6
Turn Bay Length (m) 45.0 45.0 26.0 70.0 20.0 50.0
Base Capacity (vph) 611 990 857 572 990 850 319 699 629 402 658
Starvation Cap Reductn 0 341 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.25 0.41 0.13 0.13 0.22 0.05 0.36 0.19 0.13 0.13 0.41

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green, Master Intersection
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 14.9 Intersection LOS: B
Intersection Capacity Utilization 66.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     13: Ellis St & Clement Ave



14: Sunset Dr & Sunset Drive Access AM Peak Hour
5/11/2017 PD 2020
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Lane Group WBL WBR SEL SET NWT NWR
Lane Configurations
Traffic Volume (vph) 20 12 5 251 105 9
Future Volume (vph) 20 12 5 251 105 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.950 0.989
Flt Protected 0.970 0.999
Satd. Flow (prot) 1736 0 0 1882 1863 0
Flt Permitted 0.970 0.999
Satd. Flow (perm) 1736 0 0 1882 1863 0
Link Speed (k/h) 20 48 48
Link Distance (m) 81.8 110.1 120.1
Travel Time (s) 14.7 8.3 9.0
Confl. Peds. (#/hr) 11 11
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 22 13 5 273 114 10
Shared Lane Traffic (%)
Lane Group Flow (vph) 35 0 0 278 124 0
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 27.2% ICU Level of Service A
Analysis Period (min) 15

14: Sunset Dr & Sunset Drive Access AM Peak Hour
5/11/2017 PD 2020
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Movement WBL WBR SEL SET NWT NWR
Lane Configurations
Traffic Volume (veh/h) 20 12 5 251 105 9
Future Volume (Veh/h) 20 12 5 251 105 9
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 13 5 273 114 10
Pedestrians 11
Lane Width (m) 3.7
Walking Speed (m/s) 1.2
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 120
pX, platoon unblocked
vC, conflicting volume 413 130 135
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 413 130 135
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 96 99 100
cM capacity (veh/h) 588 911 1436

Direction, Lane # WB 1 SE 1 NW 1
Volume Total 35 278 124
Volume Left 22 5 0
Volume Right 13 0 10
cSH 677 1436 1700
Volume to Capacity 0.05 0.00 0.07
Queue Length 95th (m) 1.2 0.1 0.0
Control Delay (s) 10.6 0.2 0.0
Lane LOS B A
Approach Delay (s) 10.6 0.2 0.0
Approach LOS B

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 27.2% ICU Level of Service A
Analysis Period (min) 15



15: Ellis St & Ellis Street Access AM Peak Hour
5/11/2017 PD 2020
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 0 104 21 279 193 5
Future Volume (vph) 0 104 21 279 193 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.865 0.997
Flt Protected 0.996
Satd. Flow (prot) 0 1629 0 1876 1878 0
Flt Permitted 0.996
Satd. Flow (perm) 0 1629 0 1876 1878 0
Link Speed (k/h) 48 48 48
Link Distance (m) 61.0 121.6 332.5
Travel Time (s) 4.6 9.1 24.9
Confl. Peds. (#/hr) 11 11
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 113 23 303 210 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 113 0 326 215 0
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 33.9% ICU Level of Service A
Analysis Period (min) 15

15: Ellis St & Ellis Street Access AM Peak Hour
5/11/2017 PD 2020
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 104 21 279 193 5
Future Volume (Veh/h) 0 104 21 279 193 5
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 113 23 303 210 5
Pedestrians 11
Lane Width (m) 3.7
Walking Speed (m/s) 1.2
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 122
pX, platoon unblocked 0.94
vC, conflicting volume 572 224 226
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 517 224 226
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 86 98
cM capacity (veh/h) 476 808 1330

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 113 326 215
Volume Left 0 23 0
Volume Right 113 0 5
cSH 808 1330 1700
Volume to Capacity 0.14 0.02 0.13
Queue Length 95th (m) 3.7 0.4 0.0
Control Delay (s) 10.2 0.7 0.0
Lane LOS B A
Approach Delay (s) 10.2 0.7 0.0
Approach LOS B

Intersection Summary
Average Delay 2.1
Intersection Capacity Utilization 33.9% ICU Level of Service A
Analysis Period (min) 15



12: Water St/Clement Ave & Sunset Dr PM Peak Hour
5/11/2017 PD 2020
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 78 427 437 233 160 84
Future Volume (vph) 78 427 437 233 160 84
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 12.0 12.0 0.0 0.0
Storage Lanes 0 1 1 0
Taper Length (m) 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.94 0.94
Frt 0.850 0.954
Flt Protected 0.992 0.968
Satd. Flow (prot) 0 1868 1883 1601 1699 0
Flt Permitted 0.866 0.968
Satd. Flow (perm) 0 1626 1883 1499 1635 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 155 32
Link Speed (k/h) 48 48 48
Link Distance (m) 322.7 87.2 121.3
Travel Time (s) 24.2 6.5 9.1
Confl. Peds. (#/hr) 24 24 30 22
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 85 464 475 253 174 91
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 549 475 253 265 0
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 8 6
Detector Phase 4 4 8 8 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 28.5 28.5 28.5 28.5 26.5
Total Split (s) 53.5 53.5 53.5 53.5 26.5
Total Split (%) 66.9% 66.9% 66.9% 66.9% 33.1%
Maximum Green (s) 48.0 48.0 48.0 48.0 21.0
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 13.0
Pedestrian Calls (#/hr) 10 10 10 10 10
Act Effct Green (s) 52.7 52.7 52.7 16.3
Actuated g/C Ratio 0.66 0.66 0.66 0.20
v/c Ratio 0.51 0.38 0.24 0.74

12: Water St/Clement Ave & Sunset Dr PM Peak Hour
5/11/2017 PD 2020
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Lane Group EBL EBT WBT WBR SBL SBR
Control Delay 10.0 6.1 2.2 38.6
Queue Delay 0.1 0.8 0.4 0.0
Total Delay 10.1 6.9 2.7 38.6
LOS B A A D
Approach Delay 10.1 5.4 38.6
Approach LOS B A D
Queue Length 50th (m) 38.2 25.3 0.0 33.1
Queue Length 95th (m) 72.2 43.4 9.5 54.2
Internal Link Dist (m) 298.7 63.2 97.3
Turn Bay Length (m) 12.0
Base Capacity (vph) 1071 1241 1041 452
Starvation Cap Reductn 0 457 409 0
Spillback Cap Reductn 64 0 0 1
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.55 0.61 0.40 0.59

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 63 (79%), Referenced to phase 4:EBTL and 8:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 12.8 Intersection LOS: B
Intersection Capacity Utilization 79.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     12: Water St/Clement Ave & Sunset Dr



13: Ellis St & Clement Ave PM Peak Hour
5/11/2017 PD 2020
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 107 371 109 62 317 106 170 168 115 66 153 177
Future Volume (vph) 107 371 109 62 317 106 170 168 115 66 153 177
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.0 45.0 26.0 70.0 20.0 0.0 50.0 0.0
Storage Lanes 1 1 1 1 1 1 1 0
Taper Length (m) 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.95 0.99 0.96 0.99 0.94 0.99 0.96
Frt 0.850 0.850 0.850 0.920
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 1883 1601 1789 1883 1601 1789 1883 1601 1789 1666 0
Flt Permitted 0.492 0.437 0.235 0.642
Satd. Flow (perm) 917 1883 1515 812 1883 1532 437 1883 1505 1193 1666 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 118 115 125 76
Link Speed (k/h) 48 48 48 48
Link Distance (m) 87.2 180.9 204.7 121.6
Travel Time (s) 6.5 13.6 15.4 9.1
Confl. Peds. (#/hr) 11 15 15 11 17 11 11 17
Confl. Bikes (#/hr) 5 5 22 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 116 403 118 67 345 115 185 183 125 72 166 192
Shared Lane Traffic (%)
Lane Group Flow (vph) 116 403 118 67 345 115 185 183 125 72 358 0
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6
Detector Phase 4 4 4 8 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 4.0 10.0 10.0 4.0 10.0
Minimum Split (s) 25.5 25.5 25.5 28.5 28.5 28.5 8.0 30.3 30.3 8.0 30.3
Total Split (s) 38.7 38.7 38.7 38.7 38.7 38.7 11.0 33.3 33.3 8.0 30.3
Total Split (%) 48.4% 48.4% 48.4% 48.4% 48.4% 48.4% 13.8% 41.6% 41.6% 10.0% 37.9%
Maximum Green (s) 33.2 33.2 33.2 33.2 33.2 33.2 7.5 28.0 28.0 4.5 25.0
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4 3.4 3.5 3.4 3.4 3.5 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.1 0.0 1.9 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 3.5 5.3 5.3 3.5 5.3
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None Min Min None Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 12.0 12.0 12.0 15.0 15.0 15.0 17.0 17.0 17.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 39.3 39.3 39.3 39.3 39.3 39.3 31.3 23.5 23.5 25.2 18.9
Actuated g/C Ratio 0.49 0.49 0.49 0.49 0.49 0.49 0.39 0.29 0.29 0.32 0.24
v/c Ratio 0.26 0.44 0.15 0.17 0.37 0.14 0.62 0.33 0.24 0.18 0.79

13: Ellis St & Clement Ave PM Peak Hour
5/11/2017 PD 2020
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 13.3 14.8 2.8 14.9 15.5 3.5 24.9 23.3 5.0 14.7 35.2
Queue Delay 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.3 15.6 2.8 14.9 15.5 3.5 24.9 23.3 5.0 14.7 35.2
LOS B B A B B A C C A B D
Approach Delay 12.8 12.8 19.3 31.8
Approach LOS B B B C
Queue Length 50th (m) 10.2 46.7 1.0 5.4 31.4 0.0 18.2 22.1 0.0 6.6 40.2
Queue Length 95th (m) m21.6 71.2 m4.2 14.7 57.9 8.7 27.8 34.6 10.2 12.4 63.4
Internal Link Dist (m) 63.2 156.9 180.7 97.6
Turn Bay Length (m) 45.0 45.0 26.0 70.0 20.0 50.0
Base Capacity (vph) 450 925 804 399 925 811 297 659 608 408 572
Starvation Cap Reductn 0 268 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.26 0.61 0.15 0.17 0.37 0.14 0.62 0.28 0.21 0.18 0.63

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 18.2 Intersection LOS: B
Intersection Capacity Utilization 74.4% ICU Level of Service D
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     13: Ellis St & Clement Ave



14: Sunset Dr & Sunset Drive Access PM Peak Hour
5/11/2017 PD 2020
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Lane Group WBL WBR SEL SET NWT NWR
Lane Configurations
Traffic Volume (vph) 25 5 5 219 270 34
Future Volume (vph) 25 5 5 219 270 34
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.979 0.985
Flt Protected 0.960 0.999
Satd. Flow (prot) 1770 0 0 1882 1855 0
Flt Permitted 0.960 0.999
Satd. Flow (perm) 1770 0 0 1882 1855 0
Link Speed (k/h) 20 48 48
Link Distance (m) 81.8 110.1 121.3
Travel Time (s) 14.7 8.3 9.1
Confl. Peds. (#/hr) 30 30
Confl. Bikes (#/hr) 5 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 27 5 5 238 293 37
Shared Lane Traffic (%)
Lane Group Flow (vph) 32 0 0 243 330 0
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 26.6% ICU Level of Service A
Analysis Period (min) 15

14: Sunset Dr & Sunset Drive Access PM Peak Hour
5/11/2017 PD 2020
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Movement WBL WBR SEL SET NWT NWR
Lane Configurations
Traffic Volume (veh/h) 25 5 5 219 270 34
Future Volume (Veh/h) 25 5 5 219 270 34
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 27 5 5 238 293 37
Pedestrians 30
Lane Width (m) 3.7
Walking Speed (m/s) 1.2
Percent Blockage 3
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 121
pX, platoon unblocked
vC, conflicting volume 590 342 360
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 590 342 360
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 94 99 100
cM capacity (veh/h) 456 683 1168

Direction, Lane # WB 1 SE 1 NW 1
Volume Total 32 243 330
Volume Left 27 5 0
Volume Right 5 0 37
cSH 481 1168 1700
Volume to Capacity 0.07 0.00 0.19
Queue Length 95th (m) 1.6 0.1 0.0
Control Delay (s) 13.0 0.2 0.0
Lane LOS B A
Approach Delay (s) 13.0 0.2 0.0
Approach LOS B

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 26.6% ICU Level of Service A
Analysis Period (min) 15



15: Ellis St & Ellis Street Access PM Peak Hour
5/11/2017 PD 2020
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 0 42 102 278 354 15
Future Volume (vph) 0 42 102 278 354 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.865 0.995
Flt Protected 0.987
Satd. Flow (prot) 0 1629 0 1859 1874 0
Flt Permitted 0.987
Satd. Flow (perm) 0 1629 0 1859 1874 0
Link Speed (k/h) 20 48 48
Link Distance (m) 65.2 121.6 332.5
Travel Time (s) 11.7 9.1 24.9
Confl. Peds. (#/hr) 17 17
Confl. Bikes (#/hr) 5 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 46 111 302 385 16
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 46 0 413 401 0
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 46.5% ICU Level of Service A
Analysis Period (min) 15

15: Ellis St & Ellis Street Access PM Peak Hour
5/11/2017 PD 2020

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\5 - PD 2020\PD 2020
Synchro 9 Report LM

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 42 102 278 354 15
Future Volume (Veh/h) 0 42 102 278 354 15
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 46 111 302 385 16
Pedestrians 17
Lane Width (m) 3.7
Walking Speed (m/s) 1.2
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 122
pX, platoon unblocked 0.92
vC, conflicting volume 934 410 418
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 887 410 418
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 93 90
cM capacity (veh/h) 258 632 1124

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 46 413 401
Volume Left 0 111 0
Volume Right 46 0 16
cSH 632 1124 1700
Volume to Capacity 0.07 0.10 0.24
Queue Length 95th (m) 1.8 2.5 0.0
Control Delay (s) 11.1 3.0 0.0
Lane LOS B A
Approach Delay (s) 11.1 3.0 0.0
Approach LOS B

Intersection Summary
Average Delay 2.1
Intersection Capacity Utilization 46.5% ICU Level of Service A
Analysis Period (min) 15



12: Water St/Clement Ave & Sunset Dr AM Peak Hour
5/11/2017 PD 2030
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 44 346 347 92 239 82
Future Volume (vph) 44 346 347 92 239 82
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 12.0 12.0 0.0 0.0
Storage Lanes 0 1 1 0
Taper Length (m) 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.96 0.97
Frt 0.850 0.966
Flt Protected 0.994 0.964
Satd. Flow (prot) 0 1872 1883 1601 1733 0
Flt Permitted 0.927 0.964
Satd. Flow (perm) 0 1744 1883 1530 1707 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 72 26
Link Speed (k/h) 48 48 48
Link Distance (m) 322.7 87.2 121.2
Travel Time (s) 24.2 6.5 9.1
Confl. Peds. (#/hr) 13 13 13 13
Confl. Bikes (#/hr) 7 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 48 376 377 100 260 89
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 424 377 100 349 0
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 8 6
Detector Phase 4 4 8 8 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 28.5 28.5 28.5 28.5 28.5
Total Split (s) 41.5 41.5 41.5 41.5 28.5
Total Split (%) 59.3% 59.3% 59.3% 59.3% 40.7%
Maximum Green (s) 36.0 36.0 36.0 36.0 23.0
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 15.0
Pedestrian Calls (#/hr) 10 10 10 10 10
Act Effct Green (s) 40.9 40.9 40.9 18.1
Actuated g/C Ratio 0.58 0.58 0.58 0.26
v/c Ratio 0.42 0.34 0.11 0.76

12: Water St/Clement Ave & Sunset Dr AM Peak Hour
5/11/2017 PD 2030
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Lane Group EBL EBT WBT WBR SBL SBR
Control Delay 10.6 8.0 3.1 32.8
Queue Delay 0.0 0.4 0.0 0.0
Total Delay 10.6 8.4 3.1 32.8
LOS B A A C
Approach Delay 10.6 7.3 32.8
Approach LOS B A C
Queue Length 50th (m) 28.0 23.9 2.4 38.6
Queue Length 95th (m) 54.2 37.0 6.2 59.7
Internal Link Dist (m) 298.7 63.2 97.2
Turn Bay Length (m) 12.0
Base Capacity (vph) 1019 1101 924 578
Starvation Cap Reductn 0 342 0 0
Spillback Cap Reductn 16 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.42 0.50 0.11 0.60

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 59 (84%), Referenced to phase 4:EBTL and 8:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 15.5 Intersection LOS: B
Intersection Capacity Utilization 72.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     12: Water St/Clement Ave & Sunset Dr



13: Ellis St & Clement Ave AM Peak Hour
5/11/2017 PD 2030
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 170 298 117 81 238 45 128 145 94 51 215 73
Future Volume (vph) 170 298 117 81 238 45 128 145 94 51 215 73
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.0 45.0 26.0 70.0 20.0 0.0 50.0 0.0
Storage Lanes 1 1 1 1 1 1 1 0
Taper Length (m) 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.95 0.99 0.95 0.99 0.95 0.99 0.99
Frt 0.850 0.850 0.850 0.962
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 1883 1601 1789 1883 1601 1789 1883 1601 1789 1789 0
Flt Permitted 0.592 0.528 0.362 0.657
Satd. Flow (perm) 1100 1883 1522 982 1883 1527 674 1883 1519 1219 1789 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 127 90 102 27
Link Speed (k/h) 48 48 48 48
Link Distance (m) 87.2 180.9 204.7 121.6
Travel Time (s) 6.5 13.6 15.4 9.1
Confl. Peds. (#/hr) 13 13 13 13 13 13 13 13
Confl. Bikes (#/hr) 7 7 13 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 185 324 127 88 259 49 139 158 102 55 234 79
Shared Lane Traffic (%)
Lane Group Flow (vph) 185 324 127 88 259 49 139 158 102 55 313 0
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6
Detector Phase 4 4 4 8 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 4.0 10.0 10.0 4.0 10.0
Minimum Split (s) 25.5 25.5 25.5 28.5 28.5 28.5 8.0 30.3 30.3 8.0 30.3
Total Split (s) 31.6 31.6 31.6 31.6 31.6 31.6 8.0 30.4 30.4 8.0 30.4
Total Split (%) 45.1% 45.1% 45.1% 45.1% 45.1% 45.1% 11.4% 43.4% 43.4% 11.4% 43.4%
Maximum Green (s) 26.1 26.1 26.1 26.1 26.1 26.1 4.5 25.1 25.1 4.5 25.1
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4 3.4 3.5 3.4 3.4 3.5 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.1 0.0 1.9 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 3.5 5.3 5.3 3.5 5.3
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None Min Min None Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 12.0 12.0 12.0 15.0 15.0 15.0 17.0 17.0 17.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 36.1 36.1 36.1 36.1 36.1 36.1 22.8 18.3 18.3 22.1 16.7
Actuated g/C Ratio 0.52 0.52 0.52 0.52 0.52 0.52 0.33 0.26 0.26 0.32 0.24
v/c Ratio 0.33 0.33 0.15 0.17 0.27 0.06 0.48 0.32 0.22 0.13 0.70

13: Ellis St & Clement Ave AM Peak Hour
5/11/2017 PD 2030
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 13.2 12.1 3.7 13.2 12.6 1.3 19.7 21.6 5.5 12.9 30.1
Queue Delay 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.2 12.5 3.7 13.2 12.6 1.3 19.7 21.6 5.5 12.9 30.1
LOS B B A B B A B C A B C
Approach Delay 11.0 11.3 16.8 27.5
Approach LOS B B B C
Queue Length 50th (m) 12.0 21.1 1.8 6.0 18.7 0.0 11.9 17.2 0.0 4.5 34.2
Queue Length 95th (m) m32.6 47.0 m5.6 16.8 39.4 2.3 18.9 27.5 8.9 8.9 51.0
Internal Link Dist (m) 63.2 156.9 180.7 97.6
Turn Bay Length (m) 45.0 45.0 26.0 70.0 20.0 50.0
Base Capacity (vph) 567 970 846 505 970 830 291 675 610 421 658
Starvation Cap Reductn 0 286 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.47 0.15 0.17 0.27 0.06 0.48 0.23 0.17 0.13 0.48

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green, Master Intersection
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 15.7 Intersection LOS: B
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     13: Ellis St & Clement Ave



14: Sunset Dr & Sunset Drive Access AM Peak Hour
5/11/2017 PD 2030
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Lane Group WBL WBR SEL SET NWT NWR
Lane Configurations
Traffic Volume (vph) 20 12 5 300 127 9
Future Volume (vph) 20 12 5 300 127 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.950 0.991
Flt Protected 0.970 0.999
Satd. Flow (prot) 1736 0 0 1882 1866 0
Flt Permitted 0.970 0.999
Satd. Flow (perm) 1736 0 0 1882 1866 0
Link Speed (k/h) 20 48 48
Link Distance (m) 81.8 110.1 121.2
Travel Time (s) 14.7 8.3 9.1
Confl. Peds. (#/hr) 13 13
Confl. Bikes (#/hr) 7 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 22 13 5 326 138 10
Shared Lane Traffic (%)
Lane Group Flow (vph) 35 0 0 331 148 0
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 29.8% ICU Level of Service A
Analysis Period (min) 15

14: Sunset Dr & Sunset Drive Access AM Peak Hour
5/11/2017 PD 2030
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Movement WBL WBR SEL SET NWT NWR
Lane Configurations
Traffic Volume (veh/h) 20 12 5 300 127 9
Future Volume (Veh/h) 20 12 5 300 127 9
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 13 5 326 138 10
Pedestrians 13
Lane Width (m) 3.7
Walking Speed (m/s) 1.2
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 121
pX, platoon unblocked
vC, conflicting volume 492 156 161
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 492 156 161
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 96 99 100
cM capacity (veh/h) 528 880 1402

Direction, Lane # WB 1 SE 1 NW 1
Volume Total 35 331 148
Volume Left 22 5 0
Volume Right 13 0 10
cSH 620 1402 1700
Volume to Capacity 0.06 0.00 0.09
Queue Length 95th (m) 1.4 0.1 0.0
Control Delay (s) 11.2 0.1 0.0
Lane LOS B A
Approach Delay (s) 11.2 0.1 0.0
Approach LOS B

Intersection Summary
Average Delay 0.9
Intersection Capacity Utilization 29.8% ICU Level of Service A
Analysis Period (min) 15



15: Ellis St & Ellis Street Access AM Peak Hour
5/11/2017 PD 2030
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 0 104 21 339 236 5
Future Volume (vph) 0 104 21 339 236 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.865 0.997
Flt Protected 0.997
Satd. Flow (prot) 0 1629 0 1878 1878 0
Flt Permitted 0.997
Satd. Flow (perm) 0 1629 0 1878 1878 0
Link Speed (k/h) 48 48 48
Link Distance (m) 65.2 121.6 332.5
Travel Time (s) 4.9 9.1 24.9
Confl. Peds. (#/hr) 13 13
Confl. Bikes (#/hr) 13 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 113 23 368 257 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 113 0 391 262 0
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 38.4% ICU Level of Service A
Analysis Period (min) 15

15: Ellis St & Ellis Street Access AM Peak Hour
5/11/2017 PD 2030
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 104 21 339 236 5
Future Volume (Veh/h) 0 104 21 339 236 5
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 113 23 368 257 5
Pedestrians 13
Lane Width (m) 3.7
Walking Speed (m/s) 1.2
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 122
pX, platoon unblocked 0.91
vC, conflicting volume 686 272 275
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 606 272 275
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 85 98
cM capacity (veh/h) 407 758 1274

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 113 391 262
Volume Left 0 23 0
Volume Right 113 0 5
cSH 758 1274 1700
Volume to Capacity 0.15 0.02 0.15
Queue Length 95th (m) 4.0 0.4 0.0
Control Delay (s) 10.6 0.6 0.0
Lane LOS B A
Approach Delay (s) 10.6 0.6 0.0
Approach LOS B

Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 38.4% ICU Level of Service A
Analysis Period (min) 15



12: Water St/Clement Ave & Sunset Dr PM Peak Hour
5/11/2017 PD 2030
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Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 94 517 531 271 188 101
Future Volume (vph) 94 517 531 271 188 101
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 12.0 12.0 0.0 0.0
Storage Lanes 0 1 1 0
Taper Length (m) 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.93 0.93
Frt 0.850 0.953
Flt Protected 0.992 0.969
Satd. Flow (prot) 0 1868 1883 1601 1692 0
Flt Permitted 0.813 0.969
Satd. Flow (perm) 0 1527 1883 1483 1614 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 148 33
Link Speed (k/h) 48 48 48
Link Distance (m) 322.7 87.2 121.0
Travel Time (s) 24.2 6.5 9.1
Confl. Peds. (#/hr) 29 29 37 26
Confl. Bikes (#/hr) 7 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 102 562 577 295 204 110
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 664 577 295 314 0
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 8 6
Detector Phase 4 4 8 8 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 28.5 28.5 28.5 28.5 26.5
Total Split (s) 53.5 53.5 53.5 53.5 26.5
Total Split (%) 66.9% 66.9% 66.9% 66.9% 33.1%
Maximum Green (s) 48.0 48.0 48.0 48.0 21.0
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 13.0
Pedestrian Calls (#/hr) 10 10 10 10 10
Act Effct Green (s) 51.0 51.0 51.0 18.0
Actuated g/C Ratio 0.64 0.64 0.64 0.22
v/c Ratio 0.68 0.48 0.30 0.81

12: Water St/Clement Ave & Sunset Dr PM Peak Hour
5/11/2017 PD 2030
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Lane Group EBL EBT WBT WBR SBL SBR
Control Delay 14.8 9.5 3.9 42.6
Queue Delay 0.2 0.9 0.5 3.3
Total Delay 15.0 10.5 4.4 45.9
LOS B B A D
Approach Delay 15.0 8.4 45.9
Approach LOS B A D
Queue Length 50th (m) 60.8 38.3 8.0 39.7
Queue Length 95th (m) 106.2 62.7 m15.4 #68.7
Internal Link Dist (m) 298.7 63.2 97.0
Turn Bay Length (m) 12.0
Base Capacity (vph) 973 1200 999 448
Starvation Cap Reductn 0 355 356 0
Spillback Cap Reductn 36 0 0 66
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.71 0.68 0.46 0.82

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 3 (4%), Referenced to phase 4:EBTL and 8:WBT, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 17.1 Intersection LOS: B
Intersection Capacity Utilization 91.6% ICU Level of Service F
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     12: Water St/Clement Ave & Sunset Dr
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 127 449 129 75 381 119 201 195 140 77 182 214
Future Volume (vph) 127 449 129 75 381 119 201 195 140 77 182 214
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.0 45.0 26.0 70.0 20.0 0.0 50.0 0.0
Storage Lanes 1 1 1 1 1 1 1 0
Taper Length (m) 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.94 0.99 0.95 0.99 0.93 0.98 0.96
Frt 0.850 0.850 0.850 0.919
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 1883 1601 1789 1883 1601 1789 1883 1601 1789 1655 0
Flt Permitted 0.406 0.334 0.195 0.625
Satd. Flow (perm) 757 1883 1502 621 1883 1523 362 1883 1496 1159 1655 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 140 129 152 79
Link Speed (k/h) 48 48 48 48
Link Distance (m) 87.2 180.9 204.7 121.6
Travel Time (s) 6.5 13.6 15.4 9.1
Confl. Peds. (#/hr) 13 18 18 13 21 13 13 21
Confl. Bikes (#/hr) 7 7 26 26
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 138 488 140 82 414 129 218 212 152 84 198 233
Shared Lane Traffic (%)
Lane Group Flow (vph) 138 488 140 82 414 129 218 212 152 84 431 0
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6
Detector Phase 4 4 4 8 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 4.0 10.0 10.0 4.0 10.0
Minimum Split (s) 25.5 25.5 25.5 28.5 28.5 28.5 8.0 30.3 30.3 8.0 30.3
Total Split (s) 37.0 37.0 37.0 37.0 37.0 37.0 11.0 35.0 35.0 8.0 32.0
Total Split (%) 46.3% 46.3% 46.3% 46.3% 46.3% 46.3% 13.8% 43.8% 43.8% 10.0% 40.0%
Maximum Green (s) 31.5 31.5 31.5 31.5 31.5 31.5 7.5 29.7 29.7 4.5 26.7
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4 3.4 3.5 3.4 3.4 3.5 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.1 0.0 1.9 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 3.5 5.3 5.3 3.5 5.3
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None Min Min None Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 12.0 12.0 12.0 15.0 15.0 15.0 17.0 17.0 17.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 36.2 36.2 36.2 36.2 36.2 36.2 34.4 26.6 26.6 28.3 22.0
Actuated g/C Ratio 0.45 0.45 0.45 0.45 0.45 0.45 0.43 0.33 0.33 0.35 0.28
v/c Ratio 0.40 0.57 0.19 0.29 0.49 0.17 0.75 0.34 0.25 0.19 0.84

13: Ellis St & Clement Ave PM Peak Hour
5/11/2017 PD 2030
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 18.7 17.9 4.1 19.8 19.2 3.8 32.0 21.3 4.3 13.2 37.0
Queue Delay 0.0 2.6 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 18.7 20.5 4.1 19.8 19.5 3.8 32.0 21.3 4.3 13.2 37.1
LOS B C A B B A C C A B D
Approach Delay 17.2 16.3 20.9 33.2
Approach LOS B B C C
Queue Length 50th (m) 11.1 40.3 0.8 7.8 43.6 0.0 20.0 24.2 0.0 7.1 49.8
Queue Length 95th (m) m21.9 80.5 m5.6 20.0 74.4 9.6 #36.2 38.3 10.8 13.4 78.7
Internal Link Dist (m) 63.2 156.9 180.7 97.6
Turn Bay Length (m) 45.0 45.0 26.0 70.0 20.0 50.0
Base Capacity (vph) 342 851 755 280 851 758 289 699 650 446 604
Starvation Cap Reductn 0 241 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 105 0 0 0 0 0 4
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.80 0.19 0.29 0.55 0.17 0.75 0.30 0.23 0.19 0.72

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 21.1 Intersection LOS: C
Intersection Capacity Utilization 83.8% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     13: Ellis St & Clement Ave
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Lane Group WBL WBR SEL SET NWT NWR
Lane Configurations
Traffic Volume (vph) 25 5 5 264 324 34
Future Volume (vph) 25 5 5 264 324 34
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.979 0.987
Flt Protected 0.960 0.999
Satd. Flow (prot) 1770 0 0 1882 1859 0
Flt Permitted 0.960 0.999
Satd. Flow (perm) 1770 0 0 1882 1859 0
Link Speed (k/h) 20 48 48
Link Distance (m) 81.8 110.1 121.0
Travel Time (s) 14.7 8.3 9.1
Confl. Peds. (#/hr) 37 37
Confl. Bikes (#/hr) 7 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 27 5 5 287 352 37
Shared Lane Traffic (%)
Lane Group Flow (vph) 32 0 0 292 389 0
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 29.4% ICU Level of Service A
Analysis Period (min) 15

14: Sunset Dr & Sunset Drive Access PM Peak Hour
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Movement WBL WBR SEL SET NWT NWR
Lane Configurations
Traffic Volume (veh/h) 25 5 5 264 324 34
Future Volume (Veh/h) 25 5 5 264 324 34
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 27 5 5 287 352 37
Pedestrians 37
Lane Width (m) 3.7
Walking Speed (m/s) 1.2
Percent Blockage 3
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 121
pX, platoon unblocked
vC, conflicting volume 704 408 426
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 704 408 426
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 93 99 100
cM capacity (veh/h) 388 623 1097

Direction, Lane # WB 1 SE 1 NW 1
Volume Total 32 292 389
Volume Left 27 5 0
Volume Right 5 0 37
cSH 413 1097 1700
Volume to Capacity 0.08 0.00 0.23
Queue Length 95th (m) 1.9 0.1 0.0
Control Delay (s) 14.5 0.2 0.0
Lane LOS B A
Approach Delay (s) 14.5 0.2 0.0
Approach LOS B

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 29.4% ICU Level of Service A
Analysis Period (min) 15
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Synchro 9 Report LM

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 0 42 102 338 431 15
Future Volume (vph) 0 42 102 338 431 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.865 0.996
Flt Protected 0.989
Satd. Flow (prot) 0 1629 0 1863 1876 0
Flt Permitted 0.989
Satd. Flow (perm) 0 1629 0 1863 1876 0
Link Speed (k/h) 20 48 48
Link Distance (m) 65.5 121.6 332.5
Travel Time (s) 11.8 9.1 24.9
Confl. Peds. (#/hr) 21 21
Confl. Bikes (#/hr) 7 26
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 46 111 367 468 16
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 46 0 478 484 0
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 53.8% ICU Level of Service A
Analysis Period (min) 15

15: Ellis St & Ellis Street Site Access PM Peak Hour
5/11/2017 PD 2030

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\6 - PD 2030\PD 2030
Synchro 9 Report LM

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 42 102 338 431 15
Future Volume (Veh/h) 0 42 102 338 431 15
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 46 111 367 468 16
Pedestrians 21
Lane Width (m) 3.7
Walking Speed (m/s) 1.2
Percent Blockage 2
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 122
pX, platoon unblocked 0.90
vC, conflicting volume 1086 497 505
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1038 497 505
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 92 89
cM capacity (veh/h) 201 563 1041

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 46 478 484
Volume Left 0 111 0
Volume Right 46 0 16
cSH 563 1041 1700
Volume to Capacity 0.08 0.11 0.28
Queue Length 95th (m) 2.0 2.7 0.0
Control Delay (s) 12.0 3.0 0.0
Lane LOS B A
Approach Delay (s) 12.0 3.0 0.0
Approach LOS B

Intersection Summary
Average Delay 2.0
Intersection Capacity Utilization 53.8% ICU Level of Service A
Analysis Period (min) 15



12: Water St/Clement Ave & Sunset Dr AM Peak Hour
5/11/2017 PD 2030 No NBL at Ellis Access

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\7 - PD 2030 No NBL 
Synchro 9 Report LM

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 46 344 347 110 239 82
Future Volume (vph) 46 344 347 110 239 82
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 12.0 12.0 0.0 0.0
Storage Lanes 0 1 1 0
Taper Length (m) 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.96 0.97
Frt 0.850 0.966
Flt Protected 0.994 0.964
Satd. Flow (prot) 0 1872 1883 1601 1733 0
Flt Permitted 0.923 0.964
Satd. Flow (perm) 0 1736 1883 1530 1707 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 87 26
Link Speed (k/h) 48 48 48
Link Distance (m) 322.7 87.2 121.2
Travel Time (s) 24.2 6.5 9.1
Confl. Peds. (#/hr) 13 13 13 13
Confl. Bikes (#/hr) 7 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 50 374 377 120 260 89
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 424 377 120 349 0
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 8 6
Detector Phase 4 4 8 8 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 28.5 28.5 28.5 28.5 28.5
Total Split (s) 41.5 41.5 41.5 41.5 28.5
Total Split (%) 59.3% 59.3% 59.3% 59.3% 40.7%
Maximum Green (s) 36.0 36.0 36.0 36.0 23.0
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 15.0
Pedestrian Calls (#/hr) 10 10 10 10 10
Act Effct Green (s) 40.9 40.9 40.9 18.1
Actuated g/C Ratio 0.58 0.58 0.58 0.26
v/c Ratio 0.42 0.34 0.13 0.76

12: Water St/Clement Ave & Sunset Dr AM Peak Hour
5/11/2017 PD 2030 No NBL at Ellis Access

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\7 - PD 2030 No NBL 
Synchro 9 Report LM

Lane Group EBL EBT WBT WBR SBL SBR
Control Delay 10.6 7.9 3.1 32.8
Queue Delay 0.0 0.5 0.0 0.0
Total Delay 10.6 8.4 3.1 32.8
LOS B A A C
Approach Delay 10.6 7.1 32.8
Approach LOS B A C
Queue Length 50th (m) 28.0 24.6 3.0 38.6
Queue Length 95th (m) 54.3 37.8 7.1 59.7
Internal Link Dist (m) 298.7 63.2 97.2
Turn Bay Length (m) 12.0
Base Capacity (vph) 1015 1101 931 578
Starvation Cap Reductn 0 348 0 0
Spillback Cap Reductn 14 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.42 0.50 0.13 0.60

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 59 (84%), Referenced to phase 4:EBTL and 8:WBT, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 15.3 Intersection LOS: B
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     12: Water St/Clement Ave & Sunset Dr



13: Ellis St & Clement Ave AM Peak Hour
5/11/2017 PD 2030 No NBL at Ellis Access

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\7 - PD 2030 No NBL 
Synchro 9 Report LM

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 168 298 117 81 243 39 141 132 94 51 215 73
Future Volume (vph) 168 298 117 81 243 39 141 132 94 51 215 73
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.0 45.0 26.0 70.0 20.0 0.0 50.0 0.0
Storage Lanes 1 1 1 1 1 1 1 0
Taper Length (m) 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.95 0.99 0.95 0.99 0.95 0.99 0.99
Frt 0.850 0.850 0.850 0.962
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 1883 1601 1789 1883 1601 1789 1883 1601 1789 1789 0
Flt Permitted 0.581 0.520 0.357 0.666
Satd. Flow (perm) 1080 1883 1522 967 1883 1527 665 1883 1519 1236 1789 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 127 90 102 27
Link Speed (k/h) 48 48 48 48
Link Distance (m) 87.2 180.9 204.7 121.6
Travel Time (s) 6.5 13.6 15.4 9.1
Confl. Peds. (#/hr) 13 13 13 13 13 13 13 13
Confl. Bikes (#/hr) 7 7 13 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 183 324 127 88 264 42 153 143 102 55 234 79
Shared Lane Traffic (%)
Lane Group Flow (vph) 183 324 127 88 264 42 153 143 102 55 313 0
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6
Detector Phase 4 4 4 8 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 4.0 10.0 10.0 4.0 10.0
Minimum Split (s) 25.5 25.5 25.5 28.5 28.5 28.5 8.0 30.3 30.3 8.0 30.3
Total Split (s) 31.6 31.6 31.6 31.6 31.6 31.6 8.0 30.4 30.4 8.0 30.4
Total Split (%) 45.1% 45.1% 45.1% 45.1% 45.1% 45.1% 11.4% 43.4% 43.4% 11.4% 43.4%
Maximum Green (s) 26.1 26.1 26.1 26.1 26.1 26.1 4.5 25.1 25.1 4.5 25.1
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4 3.4 3.5 3.4 3.4 3.5 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.1 0.0 1.9 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 3.5 5.3 5.3 3.5 5.3
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None Min Min None Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 12.0 12.0 12.0 15.0 15.0 15.0 17.0 17.0 17.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 34.5 34.5 34.5 34.5 34.5 34.5 24.4 19.9 19.9 23.0 16.7
Actuated g/C Ratio 0.49 0.49 0.49 0.49 0.49 0.49 0.35 0.28 0.28 0.33 0.24
v/c Ratio 0.34 0.35 0.16 0.18 0.28 0.05 0.50 0.27 0.20 0.12 0.70

13: Ellis St & Clement Ave AM Peak Hour
5/11/2017 PD 2030 No NBL at Ellis Access

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\7 - PD 2030 No NBL 
Synchro 9 Report LM

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 13.7 12.6 3.8 13.3 12.9 0.8 20.1 20.6 5.3 12.8 30.1
Queue Delay 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.7 13.1 3.8 13.3 12.9 0.8 20.1 20.6 5.3 12.8 30.1
LOS B B A B B A C C A B C
Approach Delay 11.4 11.7 16.5 27.5
Approach LOS B B B C
Queue Length 50th (m) 11.9 21.1 1.8 6.0 19.2 0.0 13.2 15.4 0.0 4.5 34.2
Queue Length 95th (m) m32.3 47.0 m5.7 16.9 40.2 1.2 20.5 25.4 8.9 8.9 51.0
Internal Link Dist (m) 63.2 156.9 180.7 97.6
Turn Bay Length (m) 45.0 45.0 26.0 70.0 20.0 50.0
Base Capacity (vph) 532 927 814 476 927 797 304 675 610 441 658
Starvation Cap Reductn 0 286 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.51 0.16 0.18 0.28 0.05 0.50 0.21 0.17 0.12 0.48

Intersection Summary
Area Type: Other
Cycle Length: 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green, Master Intersection
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 15.9 Intersection LOS: B
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     13: Ellis St & Clement Ave



14: Sunset Dr & Sunset Drive Access AM Peak Hour
5/11/2017 PD 2030 No NBL at Ellis Access

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\7 - PD 2030 No NBL 
Synchro 9 Report LM

Lane Group WBL WBR SEL SET NWT NWR
Lane Configurations
Traffic Volume (vph) 20 12 5 300 127 30
Future Volume (vph) 20 12 5 300 127 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.950 0.974
Flt Protected 0.970 0.999
Satd. Flow (prot) 1736 0 0 1882 1834 0
Flt Permitted 0.970 0.999
Satd. Flow (perm) 1736 0 0 1882 1834 0
Link Speed (k/h) 20 48 48
Link Distance (m) 81.8 110.1 121.2
Travel Time (s) 14.7 8.3 9.1
Confl. Peds. (#/hr) 13 13
Confl. Bikes (#/hr) 7 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 22 13 5 326 138 33
Shared Lane Traffic (%)
Lane Group Flow (vph) 35 0 0 331 171 0
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 29.8% ICU Level of Service A
Analysis Period (min) 15

14: Sunset Dr & Sunset Drive Access AM Peak Hour
5/11/2017 PD 2030 No NBL at Ellis Access

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\7 - PD 2030 No NBL 
Synchro 9 Report LM

Movement WBL WBR SEL SET NWT NWR
Lane Configurations
Traffic Volume (veh/h) 20 12 5 300 127 30
Future Volume (Veh/h) 20 12 5 300 127 30
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 13 5 326 138 33
Pedestrians 13
Lane Width (m) 3.7
Walking Speed (m/s) 1.2
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 121
pX, platoon unblocked
vC, conflicting volume 504 168 184
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 504 168 184
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 96 99 100
cM capacity (veh/h) 520 867 1375

Direction, Lane # WB 1 SE 1 NW 1
Volume Total 35 331 171
Volume Left 22 5 0
Volume Right 13 0 33
cSH 611 1375 1700
Volume to Capacity 0.06 0.00 0.10
Queue Length 95th (m) 1.4 0.1 0.0
Control Delay (s) 11.3 0.1 0.0
Lane LOS B A
Approach Delay (s) 11.3 0.1 0.0
Approach LOS B

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 29.8% ICU Level of Service A
Analysis Period (min) 15



15: Ellis St & Ellis Street Access AM Peak Hour
5/11/2017 PD 2030 No NBL at Ellis Access

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\7 - PD 2030 No NBL 
Synchro 9 Report LM

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 0 104 0 339 236 5
Future Volume (vph) 0 104 0 339 236 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.865 0.997
Flt Protected
Satd. Flow (prot) 0 1629 0 1883 1878 0
Flt Permitted
Satd. Flow (perm) 0 1629 0 1883 1878 0
Link Speed (k/h) 48 48 48
Link Distance (m) 65.2 121.6 332.5
Travel Time (s) 4.9 9.1 24.9
Confl. Peds. (#/hr) 13 13
Confl. Bikes (#/hr) 13 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 113 0 368 257 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 113 0 368 262 0
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 26.1% ICU Level of Service A
Analysis Period (min) 15

15: Ellis St & Ellis Street Access AM Peak Hour
5/11/2017 PD 2030 No NBL at Ellis Access

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\7 - PD 2030 No NBL 
Synchro 9 Report LM

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 104 0 339 236 5
Future Volume (Veh/h) 0 104 0 339 236 5
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 113 0 368 257 5
Pedestrians 13
Lane Width (m) 3.7
Walking Speed (m/s) 1.2
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 122
pX, platoon unblocked 0.92
vC, conflicting volume 640 272 275
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 565 272 275
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 85 100
cM capacity (veh/h) 442 758 1274

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 113 368 262
Volume Left 0 0 0
Volume Right 113 0 5
cSH 758 1274 1700
Volume to Capacity 0.15 0.00 0.15
Queue Length 95th (m) 4.0 0.0 0.0
Control Delay (s) 10.6 0.0 0.0
Lane LOS B
Approach Delay (s) 10.6 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 26.1% ICU Level of Service A
Analysis Period (min) 15



12: Water St/Clement Ave & Sunset Dr PM Peak Hour
5/11/2017 PD 2030 No NBL at Ellis Access

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\7 - PD 2030 No NBL 
Synchro 9 Report LM

Lane Group EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 105 506 531 355 188 101
Future Volume (vph) 105 506 531 355 188 101
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (m) 12.0 12.0 0.0 0.0
Storage Lanes 0 1 1 0
Taper Length (m) 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 0.93 0.93
Frt 0.850 0.953
Flt Protected 0.991 0.969
Satd. Flow (prot) 0 1866 1883 1601 1692 0
Flt Permitted 0.775 0.969
Satd. Flow (perm) 0 1455 1883 1483 1614 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 194 33
Link Speed (k/h) 48 48 48
Link Distance (m) 322.7 87.2 121.0
Travel Time (s) 24.2 6.5 9.1
Confl. Peds. (#/hr) 29 29 37 26
Confl. Bikes (#/hr) 7 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 114 550 577 386 204 110
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 664 577 386 314 0
Turn Type Perm NA NA Perm Perm
Protected Phases 4 8
Permitted Phases 4 8 6
Detector Phase 4 4 8 8 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 28.5 28.5 28.5 28.5 26.5
Total Split (s) 53.5 53.5 53.5 53.5 26.5
Total Split (%) 66.9% 66.9% 66.9% 66.9% 33.1%
Maximum Green (s) 48.0 48.0 48.0 48.0 21.0
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 15.0 15.0 15.0 15.0 13.0
Pedestrian Calls (#/hr) 10 10 10 10 10
Act Effct Green (s) 51.0 51.0 51.0 18.0
Actuated g/C Ratio 0.64 0.64 0.64 0.22
v/c Ratio 0.72 0.48 0.38 0.81

12: Water St/Clement Ave & Sunset Dr PM Peak Hour
5/11/2017 PD 2030 No NBL at Ellis Access
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Lane Group EBL EBT WBT WBR SBL SBR
Control Delay 16.3 8.4 3.8 42.6
Queue Delay 0.3 1.3 0.6 4.9
Total Delay 16.6 9.7 4.4 47.4
LOS B A A D
Approach Delay 16.6 7.6 47.4
Approach LOS B A D
Queue Length 50th (m) 63.3 31.1 9.5 39.7
Queue Length 95th (m) 113.4 m53.1 m17.6 #68.7
Internal Link Dist (m) 298.7 63.2 97.0
Turn Bay Length (m) 12.0
Base Capacity (vph) 927 1200 1015 448
Starvation Cap Reductn 0 397 322 0
Spillback Cap Reductn 35 0 0 80
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.74 0.72 0.56 0.85

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 3 (4%), Referenced to phase 4:EBTL and 8:WBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 17.1 Intersection LOS: B
Intersection Capacity Utilization 91.6% ICU Level of Service F
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     12: Water St/Clement Ave & Sunset Dr



13: Ellis St & Clement Ave PM Peak Hour
5/11/2017 PD 2030 No NBL at Ellis Access
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 116 449 129 75 426 73 246 149 140 77 182 214
Future Volume (vph) 116 449 129 75 426 73 246 149 140 77 182 214
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 45.0 45.0 26.0 70.0 20.0 0.0 50.0 0.0
Storage Lanes 1 1 1 1 1 1 1 0
Taper Length (m) 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.94 0.99 0.95 0.99 0.94 0.98 0.96
Frt 0.850 0.850 0.850 0.919
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1789 1883 1601 1789 1883 1601 1789 1883 1601 1789 1654 0
Flt Permitted 0.342 0.317 0.191 0.654
Satd. Flow (perm) 638 1883 1502 590 1883 1523 355 1883 1497 1211 1654 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 140 127 152 78
Link Speed (k/h) 48 48 48 48
Link Distance (m) 87.2 180.9 204.7 121.6
Travel Time (s) 6.5 13.6 15.4 9.1
Confl. Peds. (#/hr) 13 18 18 13 21 13 13 21
Confl. Bikes (#/hr) 7 7 26 26
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 126 488 140 82 463 79 267 162 152 84 198 233
Shared Lane Traffic (%)
Lane Group Flow (vph) 126 488 140 82 463 79 267 162 152 84 431 0
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6
Detector Phase 4 4 4 8 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 10.0 4.0 10.0 10.0 4.0 10.0
Minimum Split (s) 25.5 25.5 25.5 28.5 28.5 28.5 8.0 30.3 30.3 8.0 30.3
Total Split (s) 36.0 36.0 36.0 36.0 36.0 36.0 13.0 36.0 36.0 8.0 31.0
Total Split (%) 45.0% 45.0% 45.0% 45.0% 45.0% 45.0% 16.3% 45.0% 45.0% 10.0% 38.8%
Maximum Green (s) 30.5 30.5 30.5 30.5 30.5 30.5 9.5 30.7 30.7 4.5 25.7
Yellow Time (s) 3.4 3.4 3.4 3.4 3.4 3.4 3.5 3.4 3.4 3.5 3.4
All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.1 0.0 1.9 1.9 0.0 1.9
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 3.5 5.3 5.3 3.5 5.3
Lead/Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max C-Max C-Max None Min Min None Min
Walk Time (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Flash Dont Walk (s) 12.0 12.0 12.0 15.0 15.0 15.0 17.0 17.0 17.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 34.4 34.4 34.4 34.4 34.4 34.4 36.6 28.4 28.4 28.1 21.8
Actuated g/C Ratio 0.43 0.43 0.43 0.43 0.43 0.43 0.46 0.36 0.36 0.35 0.27
v/c Ratio 0.46 0.60 0.19 0.32 0.57 0.11 0.80 0.24 0.24 0.18 0.85

13: Ellis St & Clement Ave PM Peak Hour
5/11/2017 PD 2030 No NBL at Ellis Access

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\7 - PD 2030 No NBL 
Synchro 9 Report LM

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Control Delay 22.4 20.1 4.7 21.7 21.9 1.4 33.5 18.9 4.1 12.5 38.5
Queue Delay 0.0 3.5 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.4 23.6 4.7 21.7 22.2 1.4 33.5 18.9 4.1 12.5 38.5
LOS C C A C C A C B A B D
Approach Delay 19.9 19.5 21.7 34.3
Approach LOS B B C C
Queue Length 50th (m) 11.3 44.6 0.9 8.3 53.3 0.0 23.8 17.1 0.0 6.7 49.8
Queue Length 95th (m) m20.2 85.6 m4.9 20.9 86.9 3.0 #50.1 29.1 10.5 13.0 #83.2
Internal Link Dist (m) 63.2 156.9 180.7 97.6
Turn Bay Length (m) 45.0 45.0 26.0 70.0 20.0 50.0
Base Capacity (vph) 274 809 725 253 809 727 332 722 668 457 584
Starvation Cap Reductn 0 227 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 54 0 0 0 0 0 1
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.46 0.84 0.19 0.32 0.61 0.11 0.80 0.22 0.23 0.18 0.74

Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 4:EBTL and 8:WBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 23.2 Intersection LOS: C
Intersection Capacity Utilization 86.3% ICU Level of Service E
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     13: Ellis St & Clement Ave



14: Sunset Dr & Sunset Drive Access PM Peak Hour
5/11/2017 PD 2030 No NBL at Ellis Access

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\7 - PD 2030 No NBL 
Synchro 9 Report LM

Lane Group WBL WBR SEL SET NWT NWR
Lane Configurations
Traffic Volume (vph) 25 5 5 264 324 137
Future Volume (vph) 25 5 5 264 324 137
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.979 0.960
Flt Protected 0.960 0.999
Satd. Flow (prot) 1770 0 0 1882 1808 0
Flt Permitted 0.960 0.999
Satd. Flow (perm) 1770 0 0 1882 1808 0
Link Speed (k/h) 20 48 48
Link Distance (m) 81.8 110.1 121.0
Travel Time (s) 14.7 8.3 9.1
Confl. Peds. (#/hr) 37 37
Confl. Bikes (#/hr) 7 7
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 27 5 5 287 352 149
Shared Lane Traffic (%)
Lane Group Flow (vph) 32 0 0 292 501 0
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 36.3% ICU Level of Service A
Analysis Period (min) 15

14: Sunset Dr & Sunset Drive Access PM Peak Hour
5/11/2017 PD 2030 No NBL at Ellis Access

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\7 - PD 2030 No NBL 
Synchro 9 Report LM

Movement WBL WBR SEL SET NWT NWR
Lane Configurations
Traffic Volume (veh/h) 25 5 5 264 324 137
Future Volume (Veh/h) 25 5 5 264 324 137
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 27 5 5 287 352 149
Pedestrians 37
Lane Width (m) 3.7
Walking Speed (m/s) 1.2
Percent Blockage 3
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 121
pX, platoon unblocked
vC, conflicting volume 760 464 538
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 760 464 538
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 92 99 99
cM capacity (veh/h) 360 580 998

Direction, Lane # WB 1 SE 1 NW 1
Volume Total 32 292 501
Volume Left 27 5 0
Volume Right 5 0 149
cSH 383 998 1700
Volume to Capacity 0.08 0.01 0.29
Queue Length 95th (m) 2.1 0.1 0.0
Control Delay (s) 15.3 0.2 0.0
Lane LOS C A
Approach Delay (s) 15.3 0.2 0.0
Approach LOS C

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 36.3% ICU Level of Service A
Analysis Period (min) 15



15: Ellis St & Ellis Street Site Access PM Peak Hour
5/11/2017 PD 2030 No NBL at Ellis Access

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\7 - PD 2030 No NBL 
Synchro 9 Report LM

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 0 42 0 338 431 15
Future Volume (vph) 0 42 0 338 431 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.865 0.996
Flt Protected
Satd. Flow (prot) 0 1629 0 1883 1876 0
Flt Permitted
Satd. Flow (perm) 0 1629 0 1883 1876 0
Link Speed (k/h) 20 48 48
Link Distance (m) 65.5 121.6 332.5
Travel Time (s) 11.8 9.1 24.9
Confl. Peds. (#/hr) 21 21
Confl. Bikes (#/hr) 7 26
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 46 0 367 468 16
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 46 0 367 484 0
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 33.7% ICU Level of Service A
Analysis Period (min) 15

15: Ellis St & Ellis Street Site Access PM Peak Hour
5/11/2017 PD 2030 No NBL at Ellis Access

\\SERVERCAL3\Project Files\1498 North American Development\02 1187 Sunset Drive Mixed Use Dev Kelowna\A\Synchro & Sidra\7 - PD 2030 No NBL 
Synchro 9 Report LM

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 42 0 338 431 15
Future Volume (Veh/h) 0 42 0 338 431 15
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 46 0 367 468 16
Pedestrians 21
Lane Width (m) 3.7
Walking Speed (m/s) 1.2
Percent Blockage 2
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m) 122
pX, platoon unblocked 0.93
vC, conflicting volume 864 497 505
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 816 497 505
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 92 100
cM capacity (veh/h) 316 563 1041

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 46 367 484
Volume Left 0 0 0
Volume Right 46 0 16
cSH 563 1041 1700
Volume to Capacity 0.08 0.00 0.28
Queue Length 95th (m) 2.0 0.0 0.0
Control Delay (s) 12.0 0.0 0.0
Lane LOS B
Approach Delay (s) 12.0 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 33.7% ICU Level of Service A
Analysis Period (min) 15



 

 

APPENDIX E 
TAC Signal Warrant 

  



Main Street (name) Direction (EW or NS) EW Road Authority:

Side Street (name) Direction (EW or NS) NS City:

Quadrant / Int # Comments Analysis Date:

Count Date: 

Date Entry Format:

Lane Configuration
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Water St / Clement Ave WB 0 1 73 1 Demographics
Water St / Clement Ave EB 1 860 1 Elem. School/Mobility Challenged  (y/n) n

Sunset Dr NB Senior's Complex  (y/n) y
Sunset Dr SB 1 Pathway to School  (y/n) n

Are the Sunset Dr NB right turns significantly impeded by through movements?  (y/n) n Metro Area Population  (#) 179,839
Are the Sunset Dr SB right turns significantly impeded by through movements?  (y/n) n Central Business District (y/n) n

Other input Speed Truck Bus Rt Median
(Km/h) % (y/n) (m)

Water St / Clement Ave EW 50 2.0% y 0.0
Sunset Dr NS 2.0% n

Ped1 Ped2 Ped3 Ped4
Traffic Input NB SB WB EB NS NS EW EW

LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side S Side
696 339 1663 572 256 1643 78 99 84

Total (6-hour peak) 0 0 0 696 0 339 0 1,663 572 256 1,643 0 78 99 84 0
Average (6-hour peak) 0 0 0 116 0 57 0 277 95 43 274 0 13 17 14 0

Average 6-hour 
Peak Turning 
Movements

SB
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N
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-> W = [Cbt(Xv-v) / K1 + (F (Xv-p) L) / K2] x Ci

 17
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N
B W = 50 22
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T

TH LT 13
8 Veh Ped

13 57 0 11
6 NOT Warranted

95 RT

< WB 334 277 TH 373 WB

Water St / Clement Ave 0 LT

LT 43 Water St / Clement Ave

EB 317 TH 274 390 EB >

RT 0

0 0 0 17

0 LT TH R
T

Pe
d2

SB 0

v

N
B

Traffic Signal Warrant Spreadsheet - v3H  © 2007 Transportation Association of Canada

72

Water St / Clement Ave

Sunset Dr

City of Kelowna

Kelowna

Note: Summed the Existing 
Balanced AM and PM peak hours 
and factored them up by 2.61 to 
represent average 6 hour peak 

volumes.

press 'Set Peak Hours' 
Button to set the peak hour 

periods

2017 May 08, Mon

NA - Data provided by City of Kelowna

City of Kelowna - Traffic Signal Warrant Analysis

for Warrant Calculation 
Results, please hit 'Page 

Down' (yyyy-mm-dd)

 CHECK SHEET

Set Peak Hours

RESET SHEET



 

 

 

APPENDIX F 
NCHRP Internal Capture 



Project Name: Organization:
Project Location: Performed By:

Scenario Description: AM Peak Hour Date: May 8 , 2017
Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs1 Quantity Units Total Entering Exiting
Office 0
Retail 10 6 4
Restaurant 6 4 2
Cinema/Entertainment 0
Residential 179 31 148
Hotel 0

All Other Land Uses2 0
Total 195 41 154

Veh. Occ. % Transit % Non-Motorized Veh. Occ. % Transit % Non-Motorized
Office
Retail 1.25 4% 9% 1.25 4% 9%
Restaurant
Cinema/Entertainment
Residential 1.25 4% 9% 1.25 4% 9%
Hotel

All Other Land Uses2

Office Retail Restaurant Residential Hotel
Office
Retail
Restaurant
Cinema/Entertainment
Residential
Hotel

Office Retail Restaurant Residential Hotel
Office 0 0 0 0
Retail 0 1 1 0
Restaurant 0 0 0 0
Cinema/Entertainment 0 0 0 0 0
Residential 0 1 1 0
Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips
All Person-Trips 243 51 192 Office N/A N/A
Internal Capture Percentage 3% 8% 2% Retail 13% 40%

Restaurant 50% 0%

External Vehicle-Trips3 165 33 132 Cinema/Entertainment N/A N/A

External Transit-Trips4 9 2 7 Residential 3% 1%

External Non-Motorized Trips4 20 4 16 Hotel N/A N/A

NCHRP 8-51 Internal Trip Capture Estimation Tool

Table 1-A: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

0
0

Cinema/Entertainment

Development Data (For Information Only)

0
0
0

Estimated Vehicle-Trips
Land Use

1187 Sunset Drive

Table 2-A: Mode Split and Vehicle Occupancy Estimates

Table 4-A: Internal Person-Trip Origin-Destination Matrix*
Destination (To)

Origin (From)

Origin (From)
Destination (To)

Cinema/Entertainment

Land Use
Entering Trips Exiting Trips

Table 3-A: Average Land Use Interchange Distances (Feet Walking Distance)

Estimation Tool Developed by the Texas Transportation Institute

Table 5-A: Computations Summary Table 6-A: Internal Trip Capture Percentages by Land Use

2Total estimate for all other land uses at mixed-use development site-not subject to internal trip capture computations in this estimator
3Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A

1Land Use Codes (LUCs) from Trip Generation Informational Report, published by the Institute of Transportation Engineers.

4Person-Trips
*Indicates computation that has been rounded to the nearest whole number.

Kelowna, BC

AM Street Peak Hour

Bunt & Associates
Lynn Machacek

2020 & 2030



Project Name: Organization:
Project Location: Performed By:

Scenario Description: PM Peak Hour Date: May 8 , 2017
Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs1 Quantity Units Total Entering Exiting
Office 0
Retail 37 18 19
Restaurant 52 35 17
Cinema/Entertainment 0
Residential 211 141 70
Hotel 0

All Other Land Uses2 0
Total 300 194 106

Veh. Occ. % Transit % Non-Motorized Veh. Occ. % Transit % Non-Motorized
Office
Retail 1.25 4% 9% 1.25 4% 9%
Restaurant
Cinema/Entertainment
Residential 1.25 4% 9% 1.25 4% 9%
Hotel

All Other Land Uses2

Office Retail Restaurant Residential Hotel
Office
Retail 100
Restaurant
Cinema/Entertainment
Residential 100
Hotel

Office Retail Restaurant Residential Hotel
Office 0 0 0 0
Retail 0 7 6 0
Restaurant 0 7 3 0
Cinema/Entertainment 0 0 0 0 0
Residential 0 2 5 0
Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips
All Person-Trips 363 234 129 Office N/A N/A
Internal Capture Percentage 17% 13% 23% Retail 39% 54%

Restaurant 34% 59%

External Vehicle-Trips3 221 149 72 Cinema/Entertainment N/A N/A

External Transit-Trips4 11 8 3 Residential 5% 8%

External Non-Motorized Trips4 24 16 8 Hotel N/A N/A

NCHRP 8-51 Internal Trip Capture Estimation Tool
1187 Sunset Drive Bunt & Associates

Kelowna, BC Lynn Machacek

2020 & 2030
PM Street Peak Hour

Table 1-P: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only) Estimated Vehicle-Trips

Table 2-P: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips

Table 3-P: Average Land Use Interchange Distances (Feet Walking Distance)

Origin (From)
Destination (To)

Cinema/Entertainment

Table 4-P: Internal Person-Trip Origin-Destination Matrix*

Origin (From)
Destination (To)

Cinema/Entertainment
0
0
0

0
0

Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use

4Person-Trips

Estimation Tool Developed by the Texas Transportation Institute

1Land Use Codes (LUCs) from Trip Generation Informational Report, published by the Institute of Transportation Engineers.
2Total estimate for all other land uses at mixed-use development site-not subject to internal trip capture computations in this estimator
3Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P

*Indicates computation that has been rounded to the nearest whole number.



 

 

 

APPENDIX G 
1190 Richter Street (RCMP Headquarters) TIA 











































































 

 

 

APPENDIX H 
Background Development Site Trips 
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