
 

 

City of Cold Lake  

Highway 28 Functional Design 

FINAL REPORT 

Volume 2 of 2 

Appendices 

 

Prepared for: 

City of Cold Lake 

Prepared by: 

Stantec Consulting Ltd. 

 
 
 
 
  

 

 

 

December 9, 2015 

 



CITY OF COLD LAKE  

HIGHWAY 28 FUNCTIONAL DESIGN 

Appendices 

 

pd v:\1162\active\116239311\07_reports_studies\hwy 28 functional design report\final report\rpt_20151209_djp_hwy_28_funct_design_rpt_appendices.docx  

Appendix A – TAC Figures 
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Appendix B – Historical Resources - Statement of Justification 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Statement of Justification for Historical Resources Act 
Requirements for projects other than small-scale oil and gas 

 
 
 
 
 

 
 

Project Name or Project Identifier 

City of Cold Lake Highway 28 Functional Design (54th Avenue to South City Limits) (the Project) 

Name: Andrea DeGagne, M.A. 
Corporate name of consulting company: Stantec Consulting Ltd. 
Phone number: 403-476-1068 
Fax number: 403-244-4701 
E-mail address: Andrea.DeGagne@Stantec.com
Name of client: Amjad Khan 
Corporate name of client: City of Cold Lake 
Address: 5513-48th Ave, Cold Lake, AB 
Phone number: : (780) 594-4494 ext 7975 
Fax number: : (780) 594-3480 
E-mail address: akhan@coldlake.com
Name of agent: Brad Vander Heyden 
Corporate name of agent: Stantec Consulting Ltd. 
Address: 1100, 4900-50th St., Red Deer, AB 
Phone number: (403) 341-3320 
Fax number: (403) 342-0969 
E-mail address: Brad.Vanderheyden@Stantec.com
 
Lands Affected 
Legal Description Land Ownership Type HRV 
SW 26-62-2-W4 Municipal n/a 
NW 26-62-2-W4 Municipal n/a 
SE 27-62-2-W4 Municipal n/a 
NE 27-62-2-W4 Municipal n/a 
SW 35-62-2-W4 Municipal n/a 
NW-35-62-2-W4 Municipal n/a 
SE-34-62-2-W4 Municipal n/a 
NE-34-62-2-W4 Municipal n/a 
SE-3-63-2-W4 Municipal n/a 
NE-3-63-2-W4 Municipal n/a 
 
Activity type and Anticipated Ground Disturbance 

The City of Cold Lake plans to modify the existing Highway 28 into a more functional thoroughfare 
that will better serve as a major corridor through the growing city.  Upgrades to the north end of 
the highway began in 2009 and are scheduled to be completed this year.  This project will improve 
traffic flow within the remainder of Highway 28, through the City of Cold Lake South, by developing 
those areas between 54th Avenue to the south city limits into a four-lane standard highway.  
Anticipated impacts include upgrading those existing sections of undivided two-lane highway into 
a divided four-lane highway.  This expansion will require modifications to the intersection at 50th 
Avenue and Highway 28, as well as improvements to the service roads paralleling the highway.  
Anticipated impacts include construction of road beds and related infrastructure, such as sewer 
lines, facility lines, and parks, along the Highway 28 roadway. 

This document contains sensitive information about historic resources that are protected under the 
provisions of the Alberta Historical Resources Act. This information is to be used to assist in planning the 
proposed project only. It is not to be disseminated, and no copies of this document are to be made without 
written permission of the Historic Resources Management Branch, Alberta Culture.



Project size 

~4.2 km x 200 m 

Existing Disturbance 

Road beds, sewer and facility lines, drainage ditches, and parks. A railway line crossed over the 
existing Highway 28 at the north end of Sections 34 and 35 062-02-W4M, with station grounds 
originally located within N 34-062-02 W4M, immediately west of the Project area.  

Landscape and Environmental Information 

The Project is located within the Central Mixedwood Subregion of the Boreal Forest Natural 
Region (Natural Regions Canada 2006). The Lakeland district has the greatest concentration of 
lakes in the province. The principal drainage system is the Beaver River, which flows east through 
the area. Native vegetation varies depending upon soil moisture characteristics. Aspen (Populus 
tremuloides) dominates in most areas with understory plants including bluejoint (Calamagrostis 
canadensis), cream-coloured vetchling (Lathyrus ochroleucus), prickly rose (Rosa acicularis), 
bunchberry (Cornus canadensis), willows (Salix spp.), and saskatoon (Amelanchier alnifolia), 
although in moister areas balsam poplar (Populus balsamifera) stands may develop, and in 
saturated areas black spruce (Picea mariana) and Labrador Tea (Ledum groenlandicum) forests 
may develop (Natural Regions Committee 2006). The indigenous fauna in the area includes bison 
(Bison bison athabascae), deer (Odocoileus spp.), moose (Alces alces), and black bear (Ursus 
americanus) and would have been important to precontact societies. Of the small fur bearing 
animals, hare (Lepus americanus), beaver (Castor canadensis), and muskrat (Ondatra zibethicus) 
are the most common. A variety of fish, including northern pike or jackfish (Esox lucius), whitefish 
(Coregonus spp.), perch (Perca flavescens), burbot (Lota lota), and walleye (Stizostedion vitreum) 
are present within the water systems of the area (Natural Resources Canada 2006). 

The Project is located north of the Beaver River, through the City of Cold Lake (Photo 1).  Over 
90% of the Project area has been previously cultivated and/or disturbed.  However, portions of 
undeveloped land exist within the southernmost Project area (Photo 2).  Areas within 20 m of the 
existing Highway 28 have been cleared and modified as ditches; however, aspen/poplar forest 
exists beyond this buffer in the southern 1.5 km of the Project area.  Small seasonal sloughs are 
identifiable within the low lying lands at the south end of the study area.  Where they have not 
been cleared for agriculture, these sloughs are dominated by alder, surrounded by aspen/poplar 
forest. Examination of aerial photographs of the region dating back to as early as 1950 show that 
the lands in the southern portion of the study area were cleared for Highway 28 as of 1950, but 
surrounding areas have remained largely undisturbed through to the present, especially those on 
the west side of the highway (AESRD). 

An additional drainage was identified immediately beyond the north end of the study area (Photos 
3 and 4).  The base of this small but deeply incised drainage has been previously modified with a 
culvert installed for the existing Highway 28, and construction and agriculture have modified the 
adjacent land within 20 m of the break in slope. 

 
Archaeological Resources 
Borden #  HRV Relationship to activity Anticipated Impacts 
None 
 

   

Historic Structure(s) Anticipated Impacts 
None 
 

 

Permit Number(s) Relationship to proposed development footprint 
75-022 Overlaps 
77-043 Overlaps 
79-185 Overlaps 
03-070 Overlaps 



Illustrative Materials 
Figure 1  1:50,000 map showing Palaeontological Resources of the Project area 
Figure 2  1:50,000 map showing Archaeological Resources of the Project area 
Figure 3  Plan of Township 62, Range 2, West of the Fourth Meridian 
Figure 4  Plan of Township 63, Range 2, West of the Fourth Meridian 
Photos 1 through 14:  Views of the Project area 
 
Evaluation 

The Project (Figures 1 and 2) covers portions of five sections of land through the municipal 
boundary of Cold Lake including Sections 26, 27, 34, and 35-062-02-W4M, and 03-063-02-W4M.  
Satellite imagery of the Project area from 2011 shows the majority of the proposed development to 
fall within the area of existing disturbance along Highway 28. 

Palaeontology 

Bedrock in the development area consists of the Lea Park Formation (Cooper 2000), an upper 
Cretaceous marine clastic unit of grey shale with minor amounts of silt (Glass 1997). Stringers of 
very fine grained, light brown sand and clay-ironstone concretions veined with calcite are found 
throughout the formation. Thin bentonite seams are also interspersed throughout. The Lea Park 
Formation has yielded abundant foraminiferal and molluscan faunas (Glass 1997). Articulated fish 
specimens (Wilson 2005, pers. comm.) and other vertebrate material including fish scale debris 
and disarticulated bones have been collected from the laterally equivalent Labiche Formation 
(Glass 1997). Invertebrates including ammonites, baculites, inoceramids, oysters, mussels and 
brackish water clams and snails from the ammonite zones Dunveganoceras, Watinoceras, 
Scaphites and Baculites have also been collected from Smoky Group sediments, a laterally 
equivalent unit of the Lea Park and Labiche formations (CGKN 2011, Internet site). 

Surficial deposits in the development area include glacial till composed of mixed silt, sand and 
gravel (Fenton and Andriashek 1983). This deposit ranges from 45 to 90 m deep and has low 
palaeontological potential (Pawlowicz and Fenton 1995). None of the lands within the 
development area have Historic Resource Values for palaeontology (AC 2012), which indicates 
low palaeontological potential. Due to thick overlying surficial deposits, bedrock will not be 
disturbed by construction activities. The potential for impacts to palaeontological resources is 
considered low. No further palaeontological work or monitoring are recommended. 

 

Archaeology 

A desktop review of the development area was conducted, during which the Listing of Historic 
Resources (AC September 2012), historic township plans (Department of the Interior 1912, 1913), 
aerial photographs (AESRD 1946, 1950, 1952, 1967, 1972, 1977, 1982, 1988, 1993, 1998, 2000, 
2011), and survey plans from the development area were consulted to ascertain the Precontact 
and historic archaeological potential of the location.  A field visit to the development area was 
conducted on October 11, 2012, in order to investigate the extent of existing disturbance and 
identify any obvious historic resources that may exist within the Project area.  This field 
reconnaissance focused on the lands adjacent to the existing Highway 28, and consisted of a 
slow-speed drive-by along the existing Highway 28 and adjacent access roads, with a pedestrian 
transverse of any areas considered to be of high potential due to topography, presence of large 
trees, or possible historic structures.  During the visit it was confirmed that the majority of the 
Project area is previously disturbed by facilities associated with the existing Highway 28 and 
associated service roads.  Precontact historical resource potential has therefore been largely 
reduced. 

There are no recorded Precontact archaeological sites within one kilometer of the development 
zone (AC September 2012) (Figure 2).  There are some discrete areas of native vegetation 
remaining within the southern portion of the study area.  Topography suitable for camping was 
noted within the treed areas on the knobby slope within the south end of the study area, in SW-26-
062-02-W4M and SE-27-062-02-W4M (Photos 1 and 2).  Treed areas were also identified below 



this slope; however these lie within the large, wet area identified as a seasonal slough.  The 
archaeological potential for the undisturbed treed areas at the southern end of the Project area is 
considered to be moderate to high, given the raised landscape and access to water.  An HRIA is 
therefore recommended for any remaining treed areas within SW-26-062-02-W4M and SE-27-
062-02-W4M that fall within the development footprint.   

All other areas of the Project lie within previously developed lands.  There are currently no 
recorded Historic Structures within the Project area.  No trails, settlements or structures are 
identified directly within the Project area on the early Dominion Land Survey Plans of Townships 
062 and 063-02-W4M (Department of the Interior 1912, 1913).  However, these maps do show 
historic trails in proximity to the Project area, reflecting the intensive use of the area during the 
early Historic Period.  A Historic Period trail system leading north from the Beaver River passes 
through the east half of Sections 26 and 35-062-02-W4M adjacent to the Project area, and 
crosses though Section 3-063-02-W4M immediately north of the Project area.  The close proximity 
of the development to this early trail network indicates that there is potential for the development 
area to contain structures from the early Historic Period. In addition, the Canadian National 
Railway Company’s rail line running from St. Walburg to Bonnyville passed through the Project 
area, crossing what is now Highway 28 between 46 Ave and 47 Ave (CNR 1932). This rail plan 
was surveyed in 1931 and registered in 1932, with station grounds originally located in N-34-062-
02-W4M, west of the Project area. This rail line would also have serviced people in the area. 

The local history indicates that the town of Grand Centre was originally established in 1934 
(Cherry Grove History Committee 1981:313).  According to early air photos of the region, Highway 
28 was developed in its current alignment between 1946 and 1950.  The original Grand Centre 
town site, now known as South Cold Lake, was established along what is today 50th Avenue, 
immediately east of the highway.  The majority of the structures within two blocks of the 
intersection of 50th Avenue and the existing highway were constructed between 1952 and 1967.  
Of historic concern are the houses on the west side of the highway within the 5100 block of 55th 
Street and the neighborhood to the north of 47th Avenue on the west side of the highway, which 
were all constructed prior to 1967, as part of the original expansion of Grand Centre.  The 
Armstrong Heating and Cooling Products building, located at the southwest corner of 51st Avenue 
and 55A Street (Photo 6), and the original Assumption High School, located south of 50th Avenue, 
were also constructed by 1967.  To the east of the existing Highway 28, the majority of the original 
construction has been replaced.  However, the Electric Services Building, a single house, the fire 
hall, and the Friendship Centre are exceptions, all of which were constructed prior to 1967 (Photos 
8 through 14).   

Recommendations (Recommendations regarding archaeological resources must be made by a professional 
archaeologist.) 

The potential for impacts to palaeontological resources is considered low.  No further 
palaeontological work or monitoring are recommended. 

An HRIA is recommended for the treed areas within W-26-062-02-W4M and E-27-062-02-W4M.  
In addition, it is recommended that any structures predating 1965 that are in danger of being 
impacted by the project be photographed and mapped in detail prior to the commencement of the 
Project. 

Recommendations made by:  

Lisa Bohach, Ph.D. (Palaeontology) 

Andrea DeGagne, M.A. (Archaeology) 

Date: 

November 16, 2012 
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Figure 1 1:50,000 map showing Palaeontological Resources of the Project area. 



 
 

Figure 2 1:50,000 map showing Archaeological Resources of the Project area 



Figure 3 Plan of Township 62, Range 2, West of the Fourth Meridian 



Figure 4 Plan of Township 63, Range 2, West of the Fourth Meridian 



 
 
 

 

 
 

Photo 1 View of the south end of the Development Area, facing 
north. 

Photo 2 Vegetation and existing disturbance along Highway 28 
at the south end of the Development Area, facing north. 



 
 
 
 

 
 

Photo 3 Vegetation within the drainage at the northern extent of 
the Development area, facing west. 

Photo 4 Modification to the drainage at the northern extent of the 
Development area, facing northeast. 



 
 
 
 
 

 
 

Photo 5 Structure within 5300 block of 55A Street, built prior to 
1967.  Facing west. 

Photo 6 Commercial building at 51 Avenue and 55A Street, 
constructed 1952 – 1967.  Facing west. 



 
 
 
 
 

 

Photo 7 Southwest corner of Highway 28 and 50th Avenue 
intersection, facing southwest.  Other than for the park, this 
location was never developed. 

Photo 8 Structure along the existing Highway 28, facing southeast.  
Constructed prior to 1967. 



 
 
 
 

 
 

Photo 9 Possible historic structure along Highway 28, facing 
east.  Building constructed prior to 1967. 

Photo 10 Fire hall #4 from the existing Highway 28, facing east.  
Building constructed by 1967. 



 
 
 

 
 

Photo 11 Mural on the south face of the fire hall, facing northeast. 

Photo 12 Fire truck parked behind Fire Hall #8, facing southwest. 



 
 
 
 

 

Photo 13 Possible historic building – Cold Lake Native Friendship 
Centre, facing east.  Building constructed by 1967.   

Photo 14 Possible historic building – Cold Lake Native Friendship 
Centre, facing south.
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Appendix C – Limited Phase 1 Environmental Site Assessment 
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Appendix D – Traffic Modeling Analysis 
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Lanes, Volumes, Timings

1: HWY 28 & 54 Ave 2/11/2014

Cold Lake - Highway 28 Synchro 8 Report

Auxilary Lane - 2015 PM Peak Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 70 42 88 76 191 51 992 101 314 1120 118

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850

Storage Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0

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 0.95 1.00 1.00 0.95 0.95

Ped Bike Factor 0.99 0.98 0.99 0.98 1.00 0.97 1.00 1.00

Frt 0.850 0.850 0.850 0.986

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1742 1834 1559 1742 1834 1559 1692 3385 1514 1692 3328 0

Flt Permitted 0.703 0.708 0.203 0.165

Satd. Flow (perm) 1283 1834 1531 1292 1834 1531 361 3385 1470 294 3328 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 61 208 110 23

Link Speed (k/h) 50 50 50 50

Link Distance (m) 217.6 262.9 174.5 824.6

Travel Time (s) 15.7 18.9 12.6 59.4

Confl. Peds. (#/hr) 5 5 5 5 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

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%

Adj. Flow (vph) 76 76 46 96 83 208 55 1078 110 341 1217 128

Shared Lane Traffic (%)

Lane Group Flow (vph) 76 76 46 96 83 208 55 1078 110 341 1345 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Perm NA Perm Perm NA Perm Perm NA Perm pm+pt NA

Protected Phases 4 8 2 1 6

Permitted Phases 4 4 8 8 2 2 6

Detector Phase 4 4 4 8 8 8 2 2 2 1 6

Switch Phase

Minimum Initial (s) 12.0 12.0 12.0 12.0 12.0 12.0 15.0 15.0 15.0 7.0 15.0

Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 29.0 29.0 29.0 10.0 29.0

Total Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 40.0 40.0 40.0 21.0 61.0

Total Split (%) 32.2% 32.2% 32.2% 32.2% 32.2% 32.2% 44.4% 44.4% 44.4% 23.3% 67.8%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0

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) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0

Lead/Lag Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes

Recall Mode None None None None None None C-Max C-Max C-Max None C-Max

Act Effct Green (s) 15.0 15.0 15.0 15.0 15.0 15.0 45.6 45.6 45.6 67.0 65.0



Lanes, Volumes, Timings

1: HWY 28 & 54 Ave 2/11/2014

Cold Lake - Highway 28 Synchro 8 Report

Auxilary Lane - 2015 PM Peak Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Actuated g/C Ratio 0.17 0.17 0.17 0.17 0.17 0.17 0.51 0.51 0.51 0.74 0.72

v/c Ratio 0.36 0.25 0.15 0.44 0.27 0.48 0.30 0.63 0.14 0.72 0.56

Control Delay 36.4 33.0 6.2 39.2 33.4 8.4 28.3 22.4 9.9 19.9 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 36.4 33.0 6.2 39.2 33.4 8.4 28.3 22.4 9.9 19.9 7.5

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

Approach Delay 28.1 21.4 21.5 10.0

Approach LOS C C C B

Queue Length 50th (m) 12.3 12.1 0.0 15.8 13.2 0.0 4.5 47.8 0.0 19.1 39.2

Queue Length 95th (m) 21.5 20.7 5.8 26.2 22.2 15.6 m11.8 93.0 m12.7 #61.7 89.2

Internal Link Dist (m) 193.6 238.9 150.5 800.6

Turn Bay Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0

Base Capacity (vph) 342 489 453 344 489 560 182 1714 798 510 2408

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 0.22 0.16 0.10 0.28 0.17 0.37 0.30 0.63 0.14 0.67 0.56

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 16.4 Intersection LOS: B

Intersection Capacity Utilization 73.7% 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:     1: HWY 28 & 54 Ave



Lanes, Volumes, Timings

2: HWY 28 & 52 Ave 2/11/2014

Cold Lake - Highway 28 Synchro 8 Report

Auxilary Lane - 2015 PM Peak Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 72 72 24 46 28 50 110 963 125 263 958 75

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850

Storage Length (m) 0.0 20.0 0.0 20.0 60.0 60.0 60.0 60.0

Storage Lanes 0 1 0 1 1 0 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 0.95 0.95 1.00 0.95 0.95

Ped Bike Factor 1.00 0.98 1.00 1.00

Frt 0.850 0.850 0.983 0.989

Flt Protected 0.976 0.970 0.950 0.950

Satd. Flow (prot) 0 1790 1559 0 1779 1559 1692 3338 0 1742 3340 0

Flt Permitted 0.801 0.688 0.254 0.142

Satd. Flow (perm) 0 1463 1531 0 1262 1559 452 3338 0 260 3340 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 61 61 20 17

Link Speed (k/h) 30 50 30 50

Link Distance (m) 152.9 37.1 198.2 142.4

Travel Time (s) 18.3 2.7 23.8 10.3

Confl. Peds. (#/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

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 2% 2% 5% 5%

Adj. Flow (vph) 78 78 26 50 30 54 120 1047 136 286 1041 82

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 156 26 0 80 54 120 1183 0 286 1123 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 0.0 0.0 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Perm NA Perm Perm NA Perm Perm NA pm+pt NA

Protected Phases 4 8 2 1 6

Permitted Phases 4 4 8 8 2 6

Detector Phase 4 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 12.0 12.0 12.0 12.0 12.0 12.0 15.0 15.0 7.0 15.0

Minimum Split (s) 29.0 29.0 29.0 21.0 21.0 21.0 29.0 29.0 10.0 29.0

Total Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 45.0 45.0 16.0 61.0

Total Split (%) 32.2% 32.2% 32.2% 32.2% 32.2% 32.2% 50.0% 50.0% 17.8% 67.8%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode None None None None None None C-Max C-Max None C-Max

Act Effct Green (s) 16.0 16.0 16.0 16.0 47.6 47.6 66.0 64.0



Lanes, Volumes, Timings

2: HWY 28 & 52 Ave 2/11/2014

Cold Lake - Highway 28 Synchro 8 Report

Auxilary Lane - 2015 PM Peak Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.53 0.53 0.73 0.71

v/c Ratio 0.60 0.08 0.36 0.17 0.50 0.67 0.70 0.47

Control Delay 43.0 1.5 35.5 7.7 26.2 18.9 30.1 4.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 43.0 1.5 35.5 7.7 26.2 18.9 30.1 4.9

LOS D A D A C B C A

Approach Delay 37.1 24.3 19.6 10.0

Approach LOS D C B B

Queue Length 50th (m) 25.6 0.0 12.5 0.0 12.7 73.5 22.2 23.7

Queue Length 95th (m) 39.5 1.3 22.6 7.4 #40.2 114.1 #60.5 35.1

Internal Link Dist (m) 128.9 13.1 174.2 118.4

Turn Bay Length (m) 20.0 20.0 60.0 60.0

Base Capacity (vph) 390 453 336 460 238 1774 428 2379

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.40 0.06 0.24 0.12 0.50 0.67 0.67 0.47

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.70

Intersection Signal Delay: 16.4 Intersection LOS: B

Intersection Capacity Utilization 73.5% 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.

Splits and Phases:     2: HWY 28 & 52 Ave



Lanes, Volumes, Timings

3: Hwy 28 & Centre Ave 2/11/2014

Cold Lake - Highway 28 Synchro 8 Report

Auxilary Lane - 2015 PM Peak Page 5

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations

Volume (vph) 493 432 177 0 180 174 267 552 325 170 340 0

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850

Storage Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 80.0 60.0

Storage Lanes 1 0 0 0 2 1 2 0

Taper Length (m) 2.5 2.5 2.5 2.5

Lane Util. Factor 0.91 0.91 0.95 1.00 0.95 0.95 0.97 0.95 1.00 0.97 0.95 1.00

Ped Bike Factor 1.00 0.99 0.99 0.99 0.98 1.00

Frt 0.964 0.926 0.850

Flt Protected 0.950 0.992 0.950 0.950

Satd. Flow (prot) 1585 3178 0 0 3197 0 3283 3385 1514 3283 3385 0

Flt Permitted 0.950 0.992 0.950 0.950

Satd. Flow (perm) 1579 3176 0 0 3197 0 3262 3385 1486 3268 3385 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 37 189 353

Link Speed (k/h) 30 50 30 30

Link Distance (m) 137.4 128.1 158.3 98.2

Travel Time (s) 16.5 9.2 19.0 11.8

Confl. Peds. (#/hr) 5 5 5 5 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

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%

Adj. Flow (vph) 536 470 192 0 196 189 290 600 353 185 370 0

Shared Lane Traffic (%) 25%

Lane Group Flow (vph) 402 796 0 0 385 0 290 600 353 185 370 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 7.4 7.4

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Split NA NA Prot NA Perm Prot NA

Protected Phases 4 4 8 1 6 5 2

Permitted Phases 6

Detector Phase 4 4 8 1 6 6 5 2

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 7.0 20.0 20.0 7.0 20.0

Minimum Split (s) 29.0 29.0 29.0 11.0 29.0 29.0 11.0 29.0

Total Split (s) 33.0 33.0 29.0 14.0 30.0 30.0 13.0 29.0

Total Split (%) 31.4% 31.4% 27.6% 13.3% 28.6% 28.6% 12.4% 27.6%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 1.0 2.0 2.0 1.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Recall Mode None None None None C-Max C-Max None C-Max

Act Effct Green (s) 28.0 28.0 14.1 13.9 33.8 33.8 10.1 30.0



Lanes, Volumes, Timings

3: Hwy 28 & Centre Ave 2/11/2014

Cold Lake - Highway 28 Synchro 8 Report

Auxilary Lane - 2015 PM Peak Page 6

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Actuated g/C Ratio 0.27 0.27 0.13 0.13 0.32 0.32 0.10 0.29

v/c Ratio 0.95 0.91 0.65 0.67 0.55 0.49 0.58 0.38

Control Delay 72.5 51.4 26.2 52.2 33.0 6.1 53.3 32.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 72.5 51.4 26.2 52.2 33.0 6.1 53.3 32.6

LOS E D C D C A D C

Approach Delay 58.5 26.2 29.8 39.5

Approach LOS E C C D

Queue Length 50th (m) 88.7 83.0 20.1 28.7 52.1 0.0 18.7 31.9

Queue Length 95th (m) #152.1 #119.8 31.1 #55.5 79.5 23.0 #30.7 48.9

Internal Link Dist (m) 113.4 104.1 134.3 74.2

Turn Bay Length (m) 60.0 60.0 60.0 80.0

Base Capacity (vph) 422 874 876 435 1088 717 322 966

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.95 0.91 0.44 0.67 0.55 0.49 0.57 0.38

Intersection Summary

Area Type: Other

Cycle Length: 105

Actuated Cycle Length: 105

Offset: 0 (0%), Referenced to phase 2:NWT and 6:SET, Start of Green

Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.95

Intersection Signal Delay: 41.2 Intersection LOS: D

Intersection Capacity Utilization 78.1% 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.

Splits and Phases:     3: Hwy 28 & Centre Ave



Lanes, Volumes, Timings

4: Hwy 28 & 50 St 2/11/2014

Cold Lake - Highway 28 Synchro 8 Report

Auxilary Lane - 2015 PM Peak Page 7

Lane Group NBT NBR SBL SBT SWL SWR

Lane Configurations

Volume (vph) 541 266 220 428 283 170

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850

Storage Length (m) 0.0 50.0 0.0 60.0

Storage Lanes 1 1 1 1

Taper Length (m) 2.5 2.5

Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00

Ped Bike Factor 0.98 1.00 1.00 0.98

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3385 1514 1692 3385 1742 1559

Flt Permitted 0.364 0.950

Satd. Flow (perm) 3385 1488 647 3385 1736 1531

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 289 185

Link Speed (k/h) 30 30 50

Link Distance (m) 117.0 99.9 87.0

Travel Time (s) 14.0 12.0 6.3

Confl. Peds. (#/hr) 5 5 5 5

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 5% 5% 5% 5% 2% 2%

Adj. Flow (vph) 588 289 239 465 308 185

Shared Lane Traffic (%)

Lane Group Flow (vph) 588 289 239 465 308 185

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 14 24 24 14

Turn Type NA Perm pm+pt NA NA Perm

Protected Phases 2 1 6 8

Permitted Phases 2 6 8

Detector Phase 2 2 1 6 8 8

Switch Phase

Minimum Initial (s) 20.0 20.0 7.0 20.0 7.0 7.0

Minimum Split (s) 29.0 29.0 10.0 29.0 29.0 29.0

Total Split (s) 35.0 35.0 18.0 53.0 37.0 37.0

Total Split (%) 38.9% 38.9% 20.0% 58.9% 41.1% 41.1%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 3.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode C-Max C-Max None C-Max None None

Act Effct Green (s) 44.8 44.8 60.6 58.6 21.4 21.4
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Lane Group NBT NBR SBL SBT SWL SWR

Actuated g/C Ratio 0.50 0.50 0.67 0.65 0.24 0.24

v/c Ratio 0.35 0.33 0.43 0.21 0.74 0.37

Control Delay 16.3 3.5 9.1 7.4 42.4 5.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 16.3 3.5 9.1 7.4 42.4 5.9

LOS B A A A D A

Approach Delay 12.1 8.0 28.7

Approach LOS B A C

Queue Length 50th (m) 30.6 0.0 13.7 15.2 49.5 0.0

Queue Length 95th (m) 55.8 15.6 30.1 27.9 68.7 13.6

Internal Link Dist (m) 93.0 75.9 63.0

Turn Bay Length (m) 50.0 60.0

Base Capacity (vph) 1686 886 611 2203 619 663

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.35 0.33 0.39 0.21 0.50 0.28

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 14.6 Intersection LOS: B

Intersection Capacity Utilization 60.9% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     4: Hwy 28 & 50 St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 27 32 150 64 96 23 550 79 190 655 99

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850

Storage Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0

Storage Lanes 1 0 1 1 1 0 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 0.91 0.91 1.00 0.91 0.91

Ped Bike Factor 1.00 0.99 1.00 0.98 1.00 1.00 1.00 1.00

Frt 0.918 0.850 0.981 0.980

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1742 1668 0 1742 1834 1559 1692 4754 0 1692 4749 0

Flt Permitted 0.711 0.715 0.331 0.343

Satd. Flow (perm) 1298 1668 0 1306 1834 1533 588 4754 0 609 4749 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 35 104 39 58

Link Speed (k/h) 50 50 50 50

Link Distance (m) 134.6 302.5 596.3 116.0

Travel Time (s) 9.7 21.8 42.9 8.4

Confl. Peds. (#/hr) 5 5 5 5 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

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%

Adj. Flow (vph) 77 29 35 163 70 104 25 598 86 207 712 108

Shared Lane Traffic (%)

Lane Group Flow (vph) 77 64 0 163 70 104 25 684 0 207 820 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Perm NA Perm NA Perm Perm NA pm+pt NA

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2 6

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 20.0 20.0 4.0 20.0

Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 29.0 9.0 29.0

Total Split (s) 30.0 30.0 30.0 30.0 30.0 32.0 32.0 13.0 45.0

Total Split (%) 40.0% 40.0% 40.0% 40.0% 40.0% 42.7% 42.7% 17.3% 60.0%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode None None None None None C-Max C-Max None C-Max

Act Effct Green (s) 15.6 15.6 15.6 15.6 15.6 37.7 37.7 51.4 49.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Actuated g/C Ratio 0.21 0.21 0.21 0.21 0.21 0.50 0.50 0.69 0.66

v/c Ratio 0.29 0.17 0.60 0.18 0.26 0.08 0.28 0.38 0.26

Control Delay 25.7 12.9 35.2 23.4 6.4 14.3 11.9 7.4 5.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 25.7 12.9 35.2 23.4 6.4 14.3 11.9 7.4 5.8

LOS C B D C A B B A A

Approach Delay 19.9 23.9 11.9 6.1

Approach LOS B C B A

Queue Length 50th (m) 9.4 3.4 21.3 8.3 0.0 1.7 17.4 8.3 13.1

Queue Length 95th (m) 17.2 10.7 33.6 15.4 9.5 7.5 33.5 22.9 26.5

Internal Link Dist (m) 110.6 278.5 572.3 92.0

Turn Bay Length (m) 60.0 60.0 60.0 60.0 60.0

Base Capacity (vph) 432 579 435 611 580 295 2410 564 3147

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.18 0.11 0.37 0.11 0.18 0.08 0.28 0.37 0.26

Intersection Summary

Area Type: Other

Cycle Length: 75

Actuated Cycle Length: 75

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.60

Intersection Signal Delay: 11.6 Intersection LOS: B

Intersection Capacity Utilization 65.1% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     5: Hwy 28 & 43 Ave
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Intersection: 1: HWY 28 & 54 Ave

Movement EB EB EB WB WB WB NB NB NB NB SB SB

Directions Served L T R L T R L T T R L T

Maximum Queue (m) 33.1 30.4 19.7 42.7 33.2 34.1 44.8 85.9 86.2 62.4 60.4 75.4

Average Queue (m) 14.3 13.5 7.0 16.5 13.5 16.2 10.3 45.2 46.9 10.2 33.7 36.9

95th Queue (m) 28.2 26.5 16.5 33.6 27.6 29.5 26.6 74.2 75.3 33.1 57.2 62.8

Link Distance (m) 206.6 248.3 158.3 158.3 813.8

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0

Storage Blk Time (%) 3 4 0 1 0

Queuing Penalty (veh) 1 4 0 4 1

Intersection: 1: HWY 28 & 54 Ave

Movement SB

Directions Served TR

Maximum Queue (m) 78.4

Average Queue (m) 39.6

95th Queue (m) 67.2

Link Distance (m) 813.8

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 2: HWY 28 & 52 Ave

Movement EB EB WB WB NB NB NB SB SB SB B23

Directions Served LT R LT R L T TR L T TR T

Maximum Queue (m) 52.4 22.4 28.3 21.8 62.3 103.8 103.9 57.6 50.2 50.6 1.8

Average Queue (m) 25.6 6.8 12.2 9.0 25.3 49.2 54.9 29.0 20.4 23.4 0.1

95th Queue (m) 44.9 20.1 26.2 20.4 54.1 92.4 96.9 50.9 40.1 43.4 1.4

Link Distance (m) 140.9 21.8 182.0 182.0 123.3 123.3 158.3

Upstream Blk Time (%) 3 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (m) 20.0 20.0 60.0 60.0

Storage Blk Time (%) 21 0 6 0 0 5 0 0

Queuing Penalty (veh) 5 0 3 0 1 5 2 0
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Intersection: 3: Hwy 28 & Centre Ave

Movement EB EB EB B14 B14 WB WB SE SE SE SE SE

Directions Served L LT TR T T T TR L L T T R

Maximum Queue (m) 62.4 126.5 127.1 38.5 23.7 43.2 37.8 56.1 62.3 88.5 89.8 62.5

Average Queue (m) 56.0 81.5 82.2 3.1 2.0 19.3 14.6 22.3 35.1 48.6 45.4 13.7

95th Queue (m) 73.8 125.2 123.1 21.6 15.4 35.9 32.2 43.4 61.4 75.7 73.7 55.6

Link Distance (m) 112.9 112.9 548.6 548.6 98.4 98.4 135.8 135.8

Upstream Blk Time (%) 3 3

Queuing Penalty (veh) 0 0

Storage Bay Dist (m) 60.0 60.0 60.0 60.0

Storage Blk Time (%) 1 15 0 0 2 1 0

Queuing Penalty (veh) 6 38 0 1 6 4 1

Intersection: 3: Hwy 28 & Centre Ave

Movement B6 B6 NW NW NW NW B28

Directions Served T T L L T T T

Maximum Queue (m) 1.9 2.0 36.6 42.2 62.6 62.9 1.0

Average Queue (m) 0.1 0.1 8.0 15.9 24.8 29.0 0.0

95th Queue (m) 1.5 1.5 24.6 31.7 47.8 50.4 0.8

Link Distance (m) 182.0 182.0 67.5 67.5 144.0

Upstream Blk Time (%) 0 0 0

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (m) 80.0 80.0

Storage Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Intersection: 4: Hwy 28 & 50 St

Movement NB NB B9 SB SB SB B8 B8 SW SW B17

Directions Served T T T L T T T T L R T

Maximum Queue (m) 58.4 59.2 2.6 51.6 69.5 56.3 2.8 5.4 77.4 62.5 27.7

Average Queue (m) 30.2 27.9 0.1 27.5 18.8 21.0 0.2 0.2 43.0 20.1 1.4

95th Queue (m) 51.7 50.7 1.4 48.8 49.6 45.7 2.7 3.4 71.4 48.9 12.1

Link Distance (m) 109.6 109.6 167.2 76.3 76.3 230.3 230.3 66.7 90.1

Upstream Blk Time (%) 0 2 0

Queuing Penalty (veh) 1 0 0

Storage Bay Dist (m) 50.0 60.0

Storage Blk Time (%) 1 0 2 0

Queuing Penalty (veh) 3 0 4 0
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Intersection: 5: Hwy 28 & 43 Ave

Movement EB EB WB WB WB NB NB NB NB SB SB SB

Directions Served L TR L T R L T T TR L T T

Maximum Queue (m) 31.6 21.8 47.4 21.9 23.4 13.2 37.5 42.7 38.9 40.0 33.6 29.2

Average Queue (m) 14.3 8.5 23.8 10.2 10.3 4.1 18.5 18.3 15.9 17.4 13.7 12.5

95th Queue (m) 26.1 18.2 40.3 20.8 18.8 12.2 30.7 33.8 31.1 32.6 27.0 25.7

Link Distance (m) 120.0 287.8 589.0 589.0 589.0 99.7 99.7

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 60.0 60.0 60.0 60.0 60.0

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 5: Hwy 28 & 43 Ave

Movement SB B9

Directions Served TR T

Maximum Queue (m) 46.9 1.5

Average Queue (m) 14.3 0.1

95th Queue (m) 31.3 1.2

Link Distance (m) 99.7 109.6

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 92
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Lane Group NBT NBR SBL SBT SWL SWR

Lane Configurations

Volume (vph) 541 266 220 428 283 170

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850

Storage Length (m) 0.0 50.0 0.0 60.0

Storage Lanes 0 1 1 1

Taper Length (m) 2.5 2.5

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Ped Bike Factor 0.99 1.00 1.00 0.98

Frt 0.951 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3190 0 1692 3385 1742 1559

Flt Permitted 0.213 0.950

Satd. Flow (perm) 3190 0 379 3385 1734 1533

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 118 185

Link Speed (k/h) 30 30 50

Link Distance (m) 117.0 99.9 87.0

Travel Time (s) 14.0 12.0 6.3

Confl. Peds. (#/hr) 5 5 5 5

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 5% 5% 5% 5% 2% 2%

Adj. Flow (vph) 588 289 239 465 308 185

Shared Lane Traffic (%)

Lane Group Flow (vph) 877 0 239 465 308 185

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 14 24 24 14

Turn Type NA pm+pt NA NA Perm

Protected Phases 2 1 6 8

Permitted Phases 6 8

Detector Phase 2 1 6 8 8

Switch Phase

Minimum Initial (s) 15.0 7.0 15.0 12.0 12.0

Minimum Split (s) 29.0 10.0 29.0 29.0 29.0

Total Split (s) 29.0 15.0 44.0 31.0 31.0

Total Split (%) 38.7% 20.0% 58.7% 41.3% 41.3%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 0.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 3.0 5.0 5.0 5.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Recall Mode C-Max None C-Max None None

Act Effct Green (s) 33.3 48.4 46.4 18.6 18.6
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Lane Group NBT NBR SBL SBT SWL SWR

Actuated g/C Ratio 0.44 0.65 0.62 0.25 0.25

v/c Ratio 0.59 0.57 0.22 0.71 0.36

Control Delay 23.6 12.2 7.5 34.6 5.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 23.6 12.2 7.5 34.6 5.3

LOS C B A C A

Approach Delay 23.6 9.1 23.6

Approach LOS C A C

Queue Length 50th (m) 55.3 12.1 13.5 39.8 0.0

Queue Length 95th (m) 81.7 27.9 25.8 57.0 12.1

Internal Link Dist (m) 93.0 75.9 63.0

Turn Bay Length (m) 50.0 60.0

Base Capacity (vph) 1483 458 2093 603 652

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.59 0.52 0.22 0.51 0.28

Intersection Summary

Area Type: Other

Cycle Length: 75

Actuated Cycle Length: 75

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 18.7 Intersection LOS: B

Intersection Capacity Utilization 65.2% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     4: Hwy 28 & 50 St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 71 27 32 150 64 96 23 550 79 190 655 99

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850

Storage Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0 0.0

Storage Lanes 1 0 1 1 1 0 1 1

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 0.95 0.95 1.00 0.95 1.00

Ped Bike Factor 1.00 0.99 1.00 0.98 1.00 1.00 1.00 0.97

Frt 0.918 0.850 0.981 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1742 1668 0 1742 1834 1559 1692 3309 0 1692 3385 1514

Flt Permitted 0.711 0.715 0.381 0.319

Satd. Flow (perm) 1298 1668 0 1306 1834 1533 677 3309 0 567 3385 1472

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 35 104 24 108

Link Speed (k/h) 50 50 50 50

Link Distance (m) 134.6 302.5 596.3 116.0

Travel Time (s) 9.7 21.8 42.9 8.4

Confl. Peds. (#/hr) 5 5 5 5 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

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%

Adj. Flow (vph) 77 29 35 163 70 104 25 598 86 207 712 108

Shared Lane Traffic (%)

Lane Group Flow (vph) 77 64 0 163 70 104 25 684 0 207 712 108

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Perm NA Perm NA Perm Perm NA pm+pt NA Perm

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2 6 6

Detector Phase 4 4 8 8 8 2 2 1 6 6

Switch Phase

Minimum Initial (s) 12.0 12.0 12.0 12.0 12.0 15.0 15.0 7.0 15.0 15.0

Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 29.0 10.0 29.0 29.0

Total Split (s) 30.0 30.0 30.0 30.0 30.0 32.0 32.0 13.0 45.0 45.0

Total Split (%) 40.0% 40.0% 40.0% 40.0% 40.0% 42.7% 42.7% 17.3% 60.0% 60.0%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode None None None None None C-Max C-Max None C-Max C-Max

Act Effct Green (s) 16.0 16.0 16.0 16.0 16.0 37.2 37.2 51.0 49.0 49.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Actuated g/C Ratio 0.21 0.21 0.21 0.21 0.21 0.50 0.50 0.68 0.65 0.65

v/c Ratio 0.28 0.17 0.59 0.18 0.25 0.07 0.41 0.40 0.32 0.11

Control Delay 25.6 12.8 34.4 23.3 6.4 14.0 13.9 7.2 4.9 1.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 25.6 12.8 34.4 23.3 6.4 14.0 13.9 7.2 4.9 1.1

LOS C B C C A B B A A A

Approach Delay 19.8 23.4 13.9 5.0

Approach LOS B C B A

Queue Length 50th (m) 9.4 3.4 21.3 8.3 0.0 1.7 27.8 5.6 12.2 0.0

Queue Length 95th (m) 17.2 10.7 33.6 15.4 9.5 7.4 54.5 20.0 25.9 2.9

Internal Link Dist (m) 110.6 278.5 572.3 92.0

Turn Bay Length (m) 60.0 60.0 60.0 60.0 60.0

Base Capacity (vph) 432 579 435 611 580 335 1652 538 2211 998

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.18 0.11 0.37 0.11 0.18 0.07 0.41 0.38 0.32 0.11

Intersection Summary

Area Type: Other

Cycle Length: 75

Actuated Cycle Length: 75

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.59

Intersection Signal Delay: 11.6 Intersection LOS: B

Intersection Capacity Utilization 60.9% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     5: Hwy 28 & 43 Ave



Queuing and Blocking Report

2015 Horizon PM Peak Hour Volumes 2/11/2014

Cold Lake - Highway 28 SimTraffic Report

Service Road - 2015 PM Peak Page 1

Intersection: 4: Hwy 28 & 50 St

Movement NB NB B9 SB SB SB SW SW

Directions Served T TR T L T T L R

Maximum Queue (m) 90.3 100.0 7.8 44.5 43.4 30.5 68.4 47.0

Average Queue (m) 45.9 57.8 0.4 24.1 24.7 9.8 36.2 14.6

95th Queue (m) 75.0 86.5 3.8 40.1 43.1 24.3 60.2 30.6

Link Distance (m) 109.4 109.4 167.2 69.4

Upstream Blk Time (%) 0 0 1

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (m) 50.0 60.0

Storage Blk Time (%) 0 0 1 0

Queuing Penalty (veh) 0 0 2 0

Intersection: 5: Hwy 28 & 43 Ave

Movement EB EB WB WB WB NB NB NB SB SB SB SB

Directions Served L TR L T R L T TR L T T R

Maximum Queue (m) 27.2 22.7 53.2 37.2 21.6 25.0 49.2 55.6 41.5 37.6 34.7 20.6

Average Queue (m) 10.9 7.1 25.2 11.8 10.6 5.1 24.6 30.0 18.1 17.0 14.9 4.9

95th Queue (m) 22.4 16.7 43.9 26.4 18.7 16.6 42.3 50.6 33.2 31.7 31.0 13.7

Link Distance (m) 120.0 291.4 589.1 589.1 99.7 99.7 99.7

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 60.0 60.0 60.0 60.0 60.0

Storage Blk Time (%) 0 0 0

Queuing Penalty (veh) 0 0 0

Zone Summary

Zone wide Queuing Penalty: 2
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Lanes, Volumes, Timings

1: HWY 28 & 54 Ave 2/19/2014

Cold Lake - Highway 28 Synchro 8 Report

Auxilary Lane - 2020 PM Peak Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 90 90 55 107 92 230 64 1237 126 409 1463 154

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850

Storage Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0

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 0.95 1.00 1.00 0.95 0.95

Ped Bike Factor 1.00 0.98 0.87 0.98 0.97 1.00

Frt 0.850 0.850 0.850 0.986

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1742 1834 1559 1742 1834 1559 1692 3385 1514 1692 3328 0

Flt Permitted 0.692 0.694 0.103 0.095

Satd. Flow (perm) 1263 1834 1531 1113 1834 1531 183 3385 1470 169 3328 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 97 250 121 18

Link Speed (k/h) 50 50 50 50

Link Distance (m) 217.6 262.9 174.5 824.6

Travel Time (s) 15.7 18.9 12.6 59.4

Confl. Peds. (#/hr) 5 5 128 5 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

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%

Adj. Flow (vph) 98 98 60 116 100 250 70 1345 137 445 1590 167

Shared Lane Traffic (%)

Lane Group Flow (vph) 98 98 60 116 100 250 70 1345 137 445 1757 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 24 14 24 14 24 14 24 14

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) 12.0 12.0 12.0 12.0 12.0 12.0 7.0 15.0 15.0 7.0 15.0

Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 10.0 29.0 29.0 10.0 29.0

Total Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 10.0 44.0 44.0 17.0 51.0

Total Split (%) 32.2% 32.2% 32.2% 32.2% 32.2% 32.2% 11.1% 48.9% 48.9% 18.9% 56.7%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0 2.0 0.0 2.0

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) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0 5.0 3.0 5.0

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Recall Mode None None None None None None None C-Max C-Max None C-Max

Act Effct Green (s) 16.2 16.2 16.2 16.2 16.2 16.2 48.0 39.0 39.0 65.8 55.8



Lanes, Volumes, Timings

1: HWY 28 & 54 Ave 2/19/2014

Cold Lake - Highway 28 Synchro 8 Report

Auxilary Lane - 2020 PM Peak Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.18 0.18 0.53 0.43 0.43 0.73 0.62

v/c Ratio 0.43 0.30 0.17 0.58 0.30 0.52 0.33 0.92 0.19 0.90 0.85

Control Delay 37.4 32.8 3.1 44.5 32.9 8.0 13.7 34.3 10.6 48.8 21.1

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 37.4 32.8 3.1 44.5 32.9 8.0 13.7 34.3 10.6 48.8 21.1

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

Approach Delay 27.6 22.4 31.3 26.7

Approach LOS C C C C

Queue Length 50th (m) 15.6 15.2 0.0 18.9 15.5 0.0 5.4 85.2 6.1 56.1 117.3

Queue Length 95th (m) 26.8 25.4 3.9 31.9 25.9 17.0 m7.4 m89.5 m7.5 #140.9 #214.2

Internal Link Dist (m) 193.6 238.9 150.5 800.6

Turn Bay Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0

Base Capacity (vph) 336 489 479 296 489 591 214 1466 705 492 2069

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 0.29 0.20 0.13 0.39 0.20 0.42 0.33 0.92 0.19 0.90 0.85

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.92

Intersection Signal Delay: 27.9 Intersection LOS: C

Intersection Capacity Utilization 83.9% 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:     1: HWY 28 & 54 Ave
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2: HWY 28 & 52 Ave 2/19/2014

Cold Lake - Highway 28 Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 111 111 37 50 30 55 134 1173 152 360 1310 103

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850

Storage Length (m) 0.0 50.0 0.0 50.0 60.0 60.0 60.0 60.0

Storage Lanes 0 1 0 1 1 0 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 0.95 0.95 1.00 0.95 0.95

Ped Bike Factor 1.00 0.98 1.00 1.00

Frt 0.850 0.850 0.983 0.989

Flt Protected 0.976 0.970 0.950 0.950

Satd. Flow (prot) 0 1790 1559 0 1779 1559 1692 3338 0 1742 3340 0

Flt Permitted 0.797 0.561 0.103 0.095

Satd. Flow (perm) 0 1456 1531 0 1029 1559 183 3338 0 174 3340 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 97 97 20 13

Link Speed (k/h) 30 50 30 50

Link Distance (m) 310.9 30.9 198.2 142.4

Travel Time (s) 37.3 2.2 23.8 10.3

Confl. Peds. (#/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

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 2% 2% 5% 5%

Adj. Flow (vph) 121 121 40 54 33 60 146 1275 165 391 1424 112

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 242 40 0 87 60 146 1440 0 391 1536 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 0.0 0.0 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Perm NA Perm Perm NA Perm pm+pt NA pm+pt NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Detector Phase 4 4 4 8 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 12.0 12.0 12.0 12.0 12.0 12.0 7.0 15.0 7.0 15.0

Minimum Split (s) 29.0 29.0 29.0 21.0 21.0 21.0 10.0 29.0 10.0 29.0

Total Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 10.0 44.0 17.0 51.0

Total Split (%) 32.2% 32.2% 32.2% 32.2% 32.2% 32.2% 11.1% 48.9% 18.9% 56.7%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0 0.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 3.0 5.0 3.0 5.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Recall Mode None None None None None None None C-Max None C-Max

Act Effct Green (s) 19.3 19.3 19.3 19.3 48.7 39.0 62.7 50.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Actuated g/C Ratio 0.21 0.21 0.21 0.21 0.54 0.43 0.70 0.56

v/c Ratio 0.78 0.10 0.40 0.15 0.64 0.99 0.88 0.82

Control Delay 49.8 0.5 34.4 2.9 28.8 47.1 48.4 18.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.8 0.5 34.4 2.9 28.8 47.1 48.4 18.6

LOS D A C A C D D B

Approach Delay 42.8 21.5 45.4 24.7

Approach LOS D C D C

Queue Length 50th (m) 39.2 0.0 12.8 0.0 7.9 124.7 59.8 59.0

Queue Length 95th (m) 61.5 0.0 25.1 3.9 #34.4 #176.2 m#96.0 #100.6

Internal Link Dist (m) 286.9 6.9 174.2 118.4

Turn Bay Length (m) 50.0 50.0 60.0 60.0

Base Capacity (vph) 388 479 274 486 227 1457 446 1862

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.62 0.08 0.32 0.12 0.64 0.99 0.88 0.82

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.99

Intersection Signal Delay: 34.2 Intersection LOS: C

Intersection Capacity Utilization 89.6% 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:     2: HWY 28 & 52 Ave
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations

Volume (vph) 498 437 179 0 240 231 370 765 451 238 474 0

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850

Storage Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 80.0 60.0

Storage Lanes 1 0 0 0 2 1 2 0

Taper Length (m) 2.5 2.5 2.5 2.5

Lane Util. Factor 0.91 0.91 0.95 1.00 0.95 0.95 0.97 0.95 1.00 0.97 0.95 1.00

Ped Bike Factor 1.00 0.99 0.99 0.99 0.98 1.00

Frt 0.964 0.926 0.850

Flt Protected 0.950 0.992 0.950 0.950

Satd. Flow (prot) 1585 3178 0 0 3197 0 3283 3385 1514 3283 3385 0

Flt Permitted 0.950 0.992 0.950 0.950

Satd. Flow (perm) 1580 3176 0 0 3197 0 3266 3385 1486 3272 3385 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 37 212 448

Link Speed (k/h) 30 50 30 30

Link Distance (m) 137.4 128.1 158.3 98.2

Travel Time (s) 16.5 9.2 19.0 11.8

Confl. Peds. (#/hr) 5 5 5 5 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

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%

Adj. Flow (vph) 541 475 195 0 261 251 402 832 490 259 515 0

Shared Lane Traffic (%) 25%

Lane Group Flow (vph) 406 805 0 0 512 0 402 832 490 259 515 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 7.4 7.4

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Split NA NA Prot NA Perm Prot NA

Protected Phases 4 4 8 1 6 5 2

Permitted Phases 6

Detector Phase 4 4 8 1 6 6 5 2

Switch Phase

Minimum Initial (s) 12.0 12.0 12.0 7.0 15.0 15.0 7.0 15.0

Minimum Split (s) 29.0 29.0 29.0 11.0 29.0 29.0 11.0 29.0

Total Split (s) 33.0 33.0 29.0 14.0 30.0 30.0 13.0 29.0

Total Split (%) 31.4% 31.4% 27.6% 13.3% 28.6% 28.6% 12.4% 27.6%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 1.0 2.0 2.0 1.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Recall Mode None None None None C-Max C-Max None C-Max

Act Effct Green (s) 28.0 28.0 17.0 17.0 28.4 28.4 12.5 24.0
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Actuated g/C Ratio 0.27 0.27 0.16 0.16 0.27 0.27 0.12 0.23

v/c Ratio 0.96 0.92 0.74 0.76 0.91 0.67 0.66 0.67

Control Delay 74.5 52.8 30.3 53.9 53.1 10.2 53.8 41.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 74.5 52.8 30.3 53.9 53.1 10.2 53.8 41.7

LOS E D C D D B D D

Approach Delay 60.1 30.3 41.1 45.8

Approach LOS E C D D

Queue Length 50th (m) 90.0 84.4 31.0 40.7 88.8 6.6 25.7 50.6

Queue Length 95th (m) #154.0 #122.0 44.8 #83.5 #133.8 40.5 #51.0 68.4

Internal Link Dist (m) 113.4 104.1 134.3 74.2

Turn Bay Length (m) 60.0 60.0 60.0 80.0

Base Capacity (vph) 422 874 894 530 916 729 392 773

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.96 0.92 0.57 0.76 0.91 0.67 0.66 0.67

Intersection Summary

Area Type: Other

Cycle Length: 105

Actuated Cycle Length: 105

Offset: 0 (0%), Referenced to phase 2:NWT and 6:SET, Start of Green

Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.96

Intersection Signal Delay: 46.1 Intersection LOS: D

Intersection Capacity Utilization 84.4% 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.

Splits and Phases:     3: Hwy 28 & Centre Ave
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Lane Group NBT NBR SBL SBT SWL SWR

Lane Configurations

Volume (vph) 695 341 314 613 327 197

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850

Storage Length (m) 0.0 50.0 0.0 60.0

Storage Lanes 1 1 1 1

Taper Length (m) 2.5 2.5

Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00

Ped Bike Factor 0.98 1.00 1.00 0.98

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3385 1514 1692 3385 1742 1559

Flt Permitted 0.251 0.950

Satd. Flow (perm) 3385 1488 447 3385 1736 1531

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 371 214

Link Speed (k/h) 30 30 50

Link Distance (m) 117.0 99.9 87.0

Travel Time (s) 14.0 12.0 6.3

Confl. Peds. (#/hr) 5 5 5 5

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 5% 5% 5% 5% 2% 2%

Adj. Flow (vph) 755 371 341 666 355 214

Shared Lane Traffic (%)

Lane Group Flow (vph) 755 371 341 666 355 214

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 14 24 24 14

Turn Type NA Perm pm+pt NA NA Perm

Protected Phases 2 1 6 8

Permitted Phases 2 6 8

Detector Phase 2 2 1 6 8 8

Switch Phase

Minimum Initial (s) 15.0 15.0 7.0 15.0 12.0 12.0

Minimum Split (s) 29.0 29.0 10.0 29.0 29.0 29.0

Total Split (s) 30.0 30.0 24.0 54.0 36.0 36.0

Total Split (%) 33.3% 33.3% 26.7% 60.0% 40.0% 40.0%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 3.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode C-Max C-Max None C-Max None None

Act Effct Green (s) 37.9 37.9 58.4 56.4 23.6 23.6
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Lane Group NBT NBR SBL SBT SWL SWR

Actuated g/C Ratio 0.42 0.42 0.65 0.63 0.26 0.26

v/c Ratio 0.53 0.44 0.68 0.31 0.78 0.38

Control Delay 33.0 15.3 15.9 9.1 42.5 5.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 33.0 15.3 15.9 9.1 42.5 5.4

LOS C B B A D A

Approach Delay 27.2 11.4 28.5

Approach LOS C B C

Queue Length 50th (m) 68.3 20.4 23.2 25.5 56.8 0.0

Queue Length 95th (m) 91.8 55.7 49.6 43.5 77.6 13.9

Internal Link Dist (m) 93.0 75.9 63.0

Turn Bay Length (m) 50.0 60.0

Base Capacity (vph) 1423 840 580 2122 600 667

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.53 0.44 0.59 0.31 0.59 0.32

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 21.6 Intersection LOS: C

Intersection Capacity Utilization 68.4% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     4: Hwy 28 & 50 St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 78 30 35 190 82 121 27 650 93 252 871 132

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850

Storage Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0

Storage Lanes 1 0 1 1 1 0 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 0.91 0.91 1.00 0.91 0.91

Ped Bike Factor 1.00 0.99 0.99 0.98 1.00 1.00 1.00 1.00

Frt 0.920 0.850 0.981 0.980

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1742 1671 0 1742 1834 1559 1692 4754 0 1692 4748 0

Flt Permitted 0.699 0.711 0.250 0.288

Satd. Flow (perm) 1276 1671 0 1297 1834 1531 444 4754 0 512 4748 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 38 132 30 40

Link Speed (k/h) 50 50 50 50

Link Distance (m) 134.6 302.5 596.3 116.0

Travel Time (s) 9.7 21.8 42.9 8.4

Confl. Peds. (#/hr) 5 5 5 5 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

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%

Adj. Flow (vph) 85 33 38 207 89 132 29 707 101 274 947 143

Shared Lane Traffic (%)

Lane Group Flow (vph) 85 71 0 207 89 132 29 808 0 274 1090 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Perm NA Perm NA Perm pm+pt NA pm+pt NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8 2 6

Detector Phase 4 4 8 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 12.0 12.0 12.0 12.0 12.0 7.0 15.0 7.0 15.0

Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 10.0 29.0 10.0 29.0

Total Split (s) 35.0 35.0 35.0 35.0 35.0 10.0 33.0 22.0 45.0

Total Split (%) 38.9% 38.9% 38.9% 38.9% 38.9% 11.1% 36.7% 24.4% 50.0%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 0.0 2.0 0.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 3.0 5.0 3.0 5.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Recall Mode None None None None None None C-Max None C-Max

Act Effct Green (s) 20.1 20.1 20.1 20.1 20.1 54.3 45.3 61.9 55.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Actuated g/C Ratio 0.22 0.22 0.22 0.22 0.22 0.60 0.50 0.69 0.62

v/c Ratio 0.30 0.18 0.71 0.22 0.30 0.08 0.34 0.54 0.37

Control Delay 29.6 14.6 45.1 27.5 6.3 7.4 15.1 11.0 7.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 29.6 14.6 45.1 27.5 6.3 7.4 15.1 11.0 7.3

LOS C B D C A A B B A

Approach Delay 22.8 29.5 14.9 8.1

Approach LOS C C B A

Queue Length 50th (m) 12.4 4.6 33.5 12.7 0.0 1.4 27.0 10.6 16.7

Queue Length 95th (m) 21.8 13.1 49.7 21.5 11.8 5.2 49.9 33.2 43.6

Internal Link Dist (m) 110.6 278.5 572.3 92.0

Turn Bay Length (m) 60.0 60.0 60.0 60.0 60.0

Base Capacity (vph) 425 582 432 611 598 365 2408 601 2960

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.20 0.12 0.48 0.15 0.22 0.08 0.34 0.46 0.37

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 14.2 Intersection LOS: B

Intersection Capacity Utilization 63.9% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     5: Hwy 28 & 43 Ave
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Intersection: 1: HWY 28 & 54 Ave

Movement EB EB EB WB WB WB NB NB NB NB SB SB

Directions Served L T R L T R L T T R L T

Maximum Queue (m) 35.6 39.0 24.5 43.6 38.4 50.4 62.3 104.0 107.4 62.5 62.4 793.8

Average Queue (m) 16.7 15.6 10.4 19.8 14.3 23.2 19.9 76.0 78.4 33.9 62.1 484.4

95th Queue (m) 30.6 30.6 21.0 37.0 31.1 42.3 53.8 104.1 108.8 77.5 63.9 929.6

Link Distance (m) 206.6 248.3 158.3 158.3 813.8

Upstream Blk Time (%) 23

Queuing Penalty (veh) 0

Storage Bay Dist (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0

Storage Blk Time (%) 0 0 0 0 25 28 1 49 17

Queuing Penalty (veh) 1 0 0 0 16 35 4 359 69

Intersection: 1: HWY 28 & 54 Ave

Movement SB

Directions Served TR

Maximum Queue (m) 793.6

Average Queue (m) 477.1

95th Queue (m) 924.9

Link Distance (m) 813.8

Upstream Blk Time (%) 15

Queuing Penalty (veh) 0

Storage Bay Dist (m)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 2: HWY 28 & 52 Ave

Movement EB EB WB WB NB NB NB B6 SB SB SB B23

Directions Served LT R LT R L T TR T L T TR T

Maximum Queue (m) 75.9 49.1 21.8 19.2 62.4 155.8 162.2 3.4 62.5 136.2 129.3 29.9

Average Queue (m) 38.6 9.4 12.3 9.0 42.3 96.1 101.2 0.2 54.9 82.1 76.3 2.4

95th Queue (m) 65.6 30.9 22.0 17.0 77.4 144.4 150.6 2.2 75.5 136.9 123.0 17.3

Link Distance (m) 298.5 14.6 181.5 181.5 135.8 122.2 122.2 158.3

Upstream Blk Time (%) 17 3 0 0 5 1

Queuing Penalty (veh) 0 0 0 0 38 7

Storage Bay Dist (m) 50.0 50.0 60.0 60.0

Storage Blk Time (%) 5 0 17 3 1 23 19 13

Queuing Penalty (veh) 2 0 10 3 4 31 125 49

Intersection: 2: HWY 28 & 52 Ave

Movement B23

Directions Served T

Maximum Queue (m) 21.4

Average Queue (m) 1.2

95th Queue (m) 11.6

Link Distance (m) 158.3

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 3: Hwy 28 & Centre Ave

Movement EB EB EB B14 B14 WB WB SE SE SE SE SE

Directions Served L LT TR T T T TR L L T T R

Maximum Queue (m) 62.4 130.4 133.0 90.2 77.1 49.4 56.2 59.8 62.4 158.5 158.6 62.5

Average Queue (m) 56.6 88.1 88.0 13.5 12.1 24.7 24.3 40.4 57.0 109.3 108.3 49.6

95th Queue (m) 74.7 139.5 136.1 64.5 60.9 42.3 47.2 64.8 75.2 172.5 174.1 90.6

Link Distance (m) 112.9 112.9 548.6 548.6 98.4 98.4 135.8 135.8

Upstream Blk Time (%) 11 11 11 11

Queuing Penalty (veh) 0 0 80 74

Storage Bay Dist (m) 60.0 60.0 60.0 60.0

Storage Blk Time (%) 2 22 1 8 29 28 2

Queuing Penalty (veh) 10 54 4 29 108 126 9

Intersection: 3: Hwy 28 & Centre Ave

Movement B6 B6 NW NW NW NW B28 B28 B8

Directions Served T T L L T T T T T

Maximum Queue (m) 64.4 68.1 43.9 65.1 78.2 82.0 12.6 7.7 2.8

Average Queue (m) 15.4 16.6 17.4 26.6 43.0 47.8 0.5 0.5 0.2

95th Queue (m) 71.6 74.1 35.8 51.2 72.6 77.7 6.1 4.8 3.1

Link Distance (m) 181.5 181.5 67.5 67.5 144.0 144.0 76.3

Upstream Blk Time (%) 0 1 2

Queuing Penalty (veh) 0 4 11

Storage Bay Dist (m) 80.0 80.0

Storage Blk Time (%) 0 1

Queuing Penalty (veh) 0 2
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Intersection: 4: Hwy 28 & 50 St

Movement NB NB NB B9 B9 B9 B18 SB SB SB B8 B8

Directions Served T T R T T T T L T T T T

Maximum Queue (m) 79.4 81.2 9.9 20.5 23.6 5.5 1.4 52.6 87.4 74.7 8.9 7.2

Average Queue (m) 51.9 51.1 0.3 0.7 0.8 0.2 0.0 37.3 33.2 32.0 0.3 0.2

95th Queue (m) 75.0 76.2 7.6 15.8 16.3 2.8 1.1 59.3 79.0 70.6 3.9 4.2

Link Distance (m) 109.6 109.6 109.6 167.2 167.2 167.2 99.7 76.3 76.3 230.3 230.3

Upstream Blk Time (%) 1 0

Queuing Penalty (veh) 4 1

Storage Bay Dist (m) 50.0

Storage Blk Time (%) 3 2

Queuing Penalty (veh) 10 6

Intersection: 4: Hwy 28 & 50 St

Movement B7 B7 SW SW B17

Directions Served T T L R T

Maximum Queue (m) 6.7 2.0 76.7 62.4 29.8

Average Queue (m) 0.3 0.1 45.8 23.5 1.3

95th Queue (m) 3.3 1.6 73.3 53.8 13.1

Link Distance (m) 144.0 144.0 66.7 90.1

Upstream Blk Time (%) 2 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (m) 60.0

Storage Blk Time (%) 3 0

Queuing Penalty (veh) 6 1
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Intersection: 5: Hwy 28 & 43 Ave

Movement EB EB WB WB WB NB NB NB NB SB SB SB

Directions Served L TR L T R L T T TR L T T

Maximum Queue (m) 37.3 25.4 58.2 45.4 22.1 14.6 50.2 49.9 48.5 50.2 38.3 36.1

Average Queue (m) 16.4 10.4 33.0 16.4 11.5 5.2 24.5 25.2 23.9 23.1 18.1 15.1

95th Queue (m) 31.4 21.4 53.4 35.8 19.1 13.6 42.0 43.4 43.1 40.9 34.6 32.2

Link Distance (m) 120.0 287.8 589.0 589.0 589.0 99.7 99.7

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 60.0 60.0 60.0 60.0 60.0

Storage Blk Time (%) 0 0 0 0 0

Queuing Penalty (veh) 0 1 0 0 0

Intersection: 5: Hwy 28 & 43 Ave

Movement SB B9

Directions Served TR T

Maximum Queue (m) 47.6 1.7

Average Queue (m) 19.5 0.1

95th Queue (m) 39.9 1.3

Link Distance (m) 99.7 109.6

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 1290



Lanes, Volumes, Timings

4: Hwy 28 & 50 St 2/11/2014

Cold Lake - Highway 28 Synchro 8 Report
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Lane Group NBT NBR SBL SBT SWL SWR

Lane Configurations

Volume (vph) 695 341 314 613 327 197

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850

Storage Length (m) 0.0 50.0 0.0 60.0

Storage Lanes 0 1 1 1

Taper Length (m) 2.5 2.5

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Ped Bike Factor 0.99 0.99 0.98

Frt 0.951 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3188 0 1692 3385 1742 1559

Flt Permitted 0.114 0.950

Satd. Flow (perm) 3188 0 203 3385 1732 1531

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 107 214

Link Speed (k/h) 30 30 50

Link Distance (m) 117.0 99.9 87.0

Travel Time (s) 14.0 12.0 6.3

Confl. Peds. (#/hr) 5 5 5 5

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 5% 5% 5% 5% 2% 2%

Adj. Flow (vph) 755 371 341 666 355 214

Shared Lane Traffic (%)

Lane Group Flow (vph) 1126 0 341 666 355 214

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 14 24 24 14

Turn Type NA pm+pt NA NA Perm

Protected Phases 2 1 6 8

Permitted Phases 6 8

Detector Phase 2 1 6 8 8

Switch Phase

Minimum Initial (s) 15.0 7.0 15.0 12.0 12.0

Minimum Split (s) 29.0 10.0 29.0 29.0 29.0

Total Split (s) 39.0 22.0 61.0 29.0 29.0

Total Split (%) 43.3% 24.4% 67.8% 32.2% 32.2%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 0.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 3.0 5.0 5.0 5.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Recall Mode C-Max None C-Max None None

Act Effct Green (s) 39.0 60.2 58.2 21.8 21.8
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Lane Group NBT NBR SBL SBT SWL SWR

Actuated g/C Ratio 0.43 0.67 0.65 0.24 0.24

v/c Ratio 0.78 0.84 0.30 0.84 0.40

Control Delay 26.1 37.9 7.8 51.2 6.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 26.1 37.9 7.8 51.2 6.4

LOS C D A D A

Approach Delay 26.1 18.0 34.3

Approach LOS C B C

Queue Length 50th (m) 85.8 37.6 25.6 56.7 0.0

Queue Length 95th (m) #126.0 #77.1 34.7 #95.8 15.8

Internal Link Dist (m) 93.0 75.9 63.0

Turn Bay Length (m) 50.0 60.0

Base Capacity (vph) 1441 450 2190 464 565

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.78 0.76 0.30 0.77 0.38

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.84

Intersection Signal Delay: 24.8 Intersection LOS: C

Intersection Capacity Utilization 79.5% 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.

Splits and Phases:     4: Hwy 28 & 50 St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 78 30 35 190 82 121 27 650 93 252 871 132

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850

Storage Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0 0.0

Storage Lanes 1 0 1 1 1 0 1 1

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 0.95 0.95 1.00 0.95 1.00

Ped Bike Factor 1.00 0.99 1.00 0.98 1.00 1.00 1.00 0.97

Frt 0.920 0.850 0.981 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1742 1672 0 1742 1834 1559 1692 3309 0 1692 3385 1514

Flt Permitted 0.699 0.711 0.302 0.245

Satd. Flow (perm) 1277 1672 0 1298 1834 1533 537 3309 0 436 3385 1472

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 38 132 22 143

Link Speed (k/h) 50 50 50 50

Link Distance (m) 134.6 302.5 596.3 116.0

Travel Time (s) 9.7 21.8 42.9 8.4

Confl. Peds. (#/hr) 5 5 5 5 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

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%

Adj. Flow (vph) 85 33 38 207 89 132 29 707 101 274 947 143

Shared Lane Traffic (%)

Lane Group Flow (vph) 85 71 0 207 89 132 29 808 0 274 947 143

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Perm NA Perm NA Perm Perm NA pm+pt NA Perm

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2 6 6

Detector Phase 4 4 8 8 8 2 2 1 6 6

Switch Phase

Minimum Initial (s) 12.0 12.0 12.0 12.0 12.0 15.0 15.0 7.0 15.0 15.0

Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 29.0 10.0 29.0 29.0

Total Split (s) 30.0 30.0 30.0 30.0 30.0 30.0 30.0 15.0 45.0 45.0

Total Split (%) 40.0% 40.0% 40.0% 40.0% 40.0% 40.0% 40.0% 20.0% 60.0% 60.0%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode None None None None None C-Max C-Max None C-Max C-Max

Act Effct Green (s) 17.9 17.9 17.9 17.9 17.9 33.7 33.7 49.1 47.1 47.1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Actuated g/C Ratio 0.24 0.24 0.24 0.24 0.24 0.45 0.45 0.65 0.63 0.63

v/c Ratio 0.28 0.17 0.67 0.20 0.28 0.12 0.54 0.60 0.45 0.15

Control Delay 23.9 12.0 36.0 22.1 5.6 17.6 17.9 12.1 8.9 2.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 23.9 12.0 36.0 22.1 5.6 17.6 17.9 12.1 8.9 2.0

LOS C B D C A B B B A A

Approach Delay 18.5 23.7 17.9 8.8

Approach LOS B C B A

Queue Length 50th (m) 10.0 3.7 27.0 10.2 0.0 2.3 40.0 13.3 31.0 0.0

Queue Length 95th (m) 18.4 11.2 41.9 18.2 10.5 8.8 70.1 31.6 57.5 7.1

Internal Link Dist (m) 110.6 278.5 572.3 92.0

Turn Bay Length (m) 60.0 60.0 60.0 60.0 60.0

Base Capacity (vph) 425 582 432 611 599 241 1498 490 2126 978

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.20 0.12 0.48 0.15 0.22 0.12 0.54 0.56 0.45 0.15

Intersection Summary

Area Type: Other

Cycle Length: 75

Actuated Cycle Length: 75

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.67

Intersection Signal Delay: 14.4 Intersection LOS: B

Intersection Capacity Utilization 67.6% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     5: Hwy 28 & 43 Ave



Queuing and Blocking Report

2015 Horizon PM Peak Hour Volumes 2/11/2014

Cold Lake - Highway 28 SimTraffic Report

Service Road - 2020 PM Peak Page 1

Intersection: 4: Hwy 28 & 50 St

Movement NB NB B9 B18 SB SB SB SW SW B17

Directions Served T TR T T L T T L R T

Maximum Queue (m) 102.2 110.2 5.1 2.8 51.4 47.3 38.6 78.7 62.5 54.5

Average Queue (m) 59.4 70.9 0.3 0.1 38.1 29.8 15.4 50.6 27.7 5.7

95th Queue (m) 95.5 105.7 3.1 2.2 51.4 50.4 34.4 80.1 62.2 30.4

Link Distance (m) 109.4 109.4 167.2 99.7 66.7 90.1

Upstream Blk Time (%) 0 0 5 0 0

Queuing Penalty (veh) 0 2 0 0 0

Storage Bay Dist (m) 50.0 60.0

Storage Blk Time (%) 0 0 6 0

Queuing Penalty (veh) 1 0 12 1

Intersection: 5: Hwy 28 & 43 Ave

Movement EB EB WB WB WB NB NB NB SB SB SB SB

Directions Served L TR L T R L T TR L T T R

Maximum Queue (m) 30.2 25.9 50.5 30.7 29.3 24.4 61.2 68.8 52.8 54.1 53.2 19.1

Average Queue (m) 12.5 7.0 29.2 13.6 12.5 6.0 32.2 38.0 24.5 25.3 26.0 7.1

95th Queue (m) 24.8 17.1 45.7 26.2 23.5 17.3 52.8 60.4 41.9 46.0 48.5 16.4

Link Distance (m) 120.0 291.4 589.1 589.1 99.7 99.7 99.7

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 60.0 60.0 60.0 60.0 60.0

Storage Blk Time (%) 0 0 0 0

Queuing Penalty (veh) 0 0 1 0

Zone Summary

Zone wide Queuing Penalty: 18
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Lanes, Volumes, Timings

1: HWY 28 & 54 Ave 2/11/2014

Cold Lake - Highway 28 Synchro 8 Report

Auxilary Lane - 2025 PM Peak Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 121 121 74 115 98 247 81 1568 159 504 1800 189

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850

Storage Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0

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 0.95 1.00 1.00 0.95 0.95

Ped Bike Factor 0.99 0.98 0.99 0.98 0.97 1.00

Frt 0.850 0.850 0.850 0.986

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1742 1834 1559 1742 1834 1559 1692 3385 1514 1692 3327 0

Flt Permitted 0.637 0.566 0.070 0.067

Satd. Flow (perm) 1161 1834 1529 1032 1834 1529 125 3385 1465 119 3327 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 80 268 98 18

Link Speed (k/h) 50 50 50 50

Link Distance (m) 217.6 262.9 174.5 824.6

Travel Time (s) 15.7 18.9 12.6 59.4

Confl. Peds. (#/hr) 5 5 5 5 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

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%

Adj. Flow (vph) 132 132 80 125 107 268 88 1704 173 548 1957 205

Shared Lane Traffic (%)

Lane Group Flow (vph) 132 132 80 125 107 268 88 1704 173 548 2162 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 24 14 24 14 24 14 24 14

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) 12.0 12.0 12.0 12.0 12.0 12.0 7.0 15.0 15.0 7.0 15.0

Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 10.0 29.0 29.0 10.0 29.0

Total Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 10.0 62.0 62.0 29.0 81.0

Total Split (%) 24.2% 24.2% 24.2% 24.2% 24.2% 24.2% 8.3% 51.7% 51.7% 24.2% 67.5%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0 2.0 0.0 2.0

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) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0 5.0 3.0 5.0

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Recall Mode None None None None None None None C-Max C-Max None C-Max

Act Effct Green (s) 18.9 18.9 18.9 18.9 18.9 18.9 66.2 57.0 57.0 93.1 80.9



Lanes, Volumes, Timings

1: HWY 28 & 54 Ave 2/11/2014

Cold Lake - Highway 28 Synchro 8 Report

Auxilary Lane - 2025 PM Peak Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Actuated g/C Ratio 0.16 0.16 0.16 0.16 0.16 0.16 0.55 0.48 0.48 0.78 0.67

v/c Ratio 0.73 0.46 0.26 0.77 0.37 0.58 0.54 1.06 0.23 1.10 0.96

Control Delay 69.4 50.0 11.0 77.1 47.7 10.1 19.5 56.8 11.4 103.9 31.3

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 69.4 50.0 11.0 77.1 47.7 10.1 19.5 56.8 11.4 103.9 31.3

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

Approach Delay 48.4 34.9 51.2 46.0

Approach LOS D C D D

Queue Length 50th (m) 29.6 28.3 0.0 28.3 22.6 0.0 9.6 ~226.4 8.7 ~134.1 231.1

Queue Length 95th (m) 49.3 45.5 12.9 48.0 38.0 22.2 m9.6 m99.4 m7.8 #216.4 #326.5

Internal Link Dist (m) 193.6 238.9 150.5 800.6

Turn Bay Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0

Base Capacity (vph) 232 366 369 206 366 520 163 1607 747 500 2248

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 0.57 0.36 0.22 0.61 0.29 0.52 0.54 1.06 0.23 1.10 0.96

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 150

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.10

Intersection Signal Delay: 47.0 Intersection LOS: D

Intersection Capacity Utilization 110.6% ICU Level of Service H

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    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:     1: HWY 28 & 54 Ave



Lanes, Volumes, Timings

2: HWY 28 & 52 Ave 2/11/2014

Cold Lake - Highway 28 Synchro 8 Report

Auxilary Lane - 2025 PM Peak Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 153 153 51 55 33 60 167 1462 189 437 1591 125

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850

Storage Length (m) 0.0 20.0 0.0 20.0 60.0 60.0 60.0 60.0

Storage Lanes 0 1 0 1 1 0 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 0.95 0.95 1.00 0.95 0.95

Ped Bike Factor 1.00 0.98 1.00

Frt 0.850 0.850 0.983 0.989

Flt Protected 0.976 0.970 0.950 0.950

Satd. Flow (prot) 0 1790 1559 0 1779 1559 1692 3338 0 1742 3340 0

Flt Permitted 0.787 0.360 0.071 0.068

Satd. Flow (perm) 0 1436 1529 0 660 1559 126 3338 0 125 3340 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 73 73 16 11

Link Speed (k/h) 30 50 30 50

Link Distance (m) 310.9 32.5 198.2 142.4

Travel Time (s) 37.3 2.3 23.8 10.3

Confl. Peds. (#/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

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 2% 2% 5% 5%

Adj. Flow (vph) 166 166 55 60 36 65 182 1589 205 475 1729 136

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 332 55 0 96 65 182 1794 0 475 1865 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 0.0 0.0 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Perm NA Perm Perm NA Perm pm+pt NA pm+pt NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Detector Phase 4 4 4 8 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 12.0 12.0 12.0 12.0 12.0 12.0 7.0 15.0 7.0 15.0

Minimum Split (s) 29.0 29.0 29.0 21.0 21.0 21.0 10.0 29.0 10.0 29.0

Total Split (s) 33.0 33.0 33.0 33.0 33.0 33.0 13.0 61.0 26.0 74.0

Total Split (%) 27.5% 27.5% 27.5% 27.5% 27.5% 27.5% 10.8% 50.8% 21.7% 61.7%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0 0.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 3.0 5.0 3.0 5.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Recall Mode None None None None None None None C-Max None C-Max

Act Effct Green (s) 28.0 28.0 28.0 28.0 68.0 56.0 84.0 69.0



Lanes, Volumes, Timings

2: HWY 28 & 52 Ave 2/11/2014

Cold Lake - Highway 28 Synchro 8 Report

Auxilary Lane - 2025 PM Peak Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Actuated g/C Ratio 0.23 0.23 0.23 0.23 0.57 0.47 0.70 0.58

v/c Ratio 0.99 0.13 0.62 0.16 0.91 1.15 1.20 0.97

Control Delay 93.4 5.5 60.8 7.9 58.9 106.0 143.1 27.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 93.4 5.5 60.8 7.9 58.9 106.0 143.1 27.5

LOS F A E A E F F C

Approach Delay 80.9 39.4 101.7 51.0

Approach LOS F D F D

Queue Length 50th (m) 78.4 0.0 20.4 0.0 26.3 ~253.1 ~123.5 141.7

Queue Length 95th (m) #136.5 6.9 #43.6 9.6 m#41.9 m#287.1 m#142.5 m#197.7

Internal Link Dist (m) 286.9 8.5 174.2 118.4

Turn Bay Length (m) 20.0 20.0 60.0 60.0

Base Capacity (vph) 335 412 154 419 201 1566 397 1925

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.99 0.13 0.62 0.16 0.91 1.15 1.20 0.97

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 120

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.20

Intersection Signal Delay: 73.6 Intersection LOS: E

Intersection Capacity Utilization 115.8% ICU Level of Service H

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    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:     2: HWY 28 & 52 Ave



Lanes, Volumes, Timings

3: Hwy 28 & Centre Ave 2/11/2014

Cold Lake - Highway 28 Synchro 8 Report

Auxilary Lane - 2025 PM Peak Page 5

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations

Volume (vph) 602 528 217 0 260 251 452 936 551 299 597 0

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850

Storage Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 80.0 60.0

Storage Lanes 1 0 0 0 2 1 2 0

Taper Length (m) 2.5 2.5 2.5 2.5

Lane Util. Factor 0.91 0.91 0.95 1.00 0.95 0.95 0.97 0.95 1.00 0.97 0.95 1.00

Ped Bike Factor 1.00 0.99 0.99 0.99 0.98 1.00

Frt 0.964 0.926 0.850

Flt Protected 0.950 0.992 0.950 0.950

Satd. Flow (prot) 1585 3177 0 0 3196 0 3283 3385 1514 3283 3385 0

Flt Permitted 0.950 0.992 0.950 0.950

Satd. Flow (perm) 1580 3175 0 0 3196 0 3267 3385 1485 3273 3385 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 35 183 412

Link Speed (k/h) 30 50 30 30

Link Distance (m) 137.4 128.1 158.3 98.2

Travel Time (s) 16.5 9.2 19.0 11.8

Confl. Peds. (#/hr) 5 5 5 5 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

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%

Adj. Flow (vph) 654 574 236 0 283 273 491 1017 599 325 649 0

Shared Lane Traffic (%) 25%

Lane Group Flow (vph) 490 974 0 0 556 0 491 1017 599 325 649 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 7.4 7.4

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Split NA NA Prot NA Perm Prot NA

Protected Phases 4 4 8 1 6 5 2

Permitted Phases 6

Detector Phase 4 4 8 1 6 6 5 2

Switch Phase

Minimum Initial (s) 12.0 12.0 12.0 7.0 15.0 15.0 7.0 15.0

Minimum Split (s) 29.0 29.0 29.0 10.0 29.0 29.0 10.0 29.0

Total Split (s) 43.0 43.0 29.0 18.0 38.0 38.0 10.0 30.0

Total Split (%) 35.8% 35.8% 24.2% 15.0% 31.7% 31.7% 8.3% 25.0%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 0.0 2.0 2.0 0.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 3.0 5.0 5.0 3.0 5.0

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Recall Mode None None None None C-Max C-Max None C-Max

Act Effct Green (s) 38.0 38.0 20.1 18.9 33.0 33.0 10.9 25.0



Lanes, Volumes, Timings

3: Hwy 28 & Centre Ave 2/11/2014

Cold Lake - Highway 28 Synchro 8 Report

Auxilary Lane - 2025 PM Peak Page 6

Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Actuated g/C Ratio 0.32 0.32 0.17 0.16 0.28 0.28 0.09 0.21

v/c Ratio 0.98 0.95 0.81 0.95 1.09 0.85 1.09 0.92

Control Delay 76.3 56.7 41.6 65.5 107.4 38.6 128.1 66.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 76.3 56.7 41.6 65.5 107.4 38.6 128.1 66.1

LOS E E D E F D F E

Approach Delay 63.3 41.6 78.0 86.8

Approach LOS E D E F

Queue Length 50th (m) 125.1 119.0 45.2 62.9 ~146.7 85.7 ~47.2 79.4

Queue Length 95th (m) #198.6 #162.6 63.3 m#83.7 m#161.1 m95.2 #86.4 #113.0

Internal Link Dist (m) 113.4 104.1 134.3 74.2

Turn Bay Length (m) 60.0 60.0 60.0 80.0

Base Capacity (vph) 501 1029 785 518 930 707 299 705

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.98 0.95 0.71 0.95 1.09 0.85 1.09 0.92

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 2:NWT and 6:SET, Start of Green

Natural Cycle: 140

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.09

Intersection Signal Delay: 71.5 Intersection LOS: E

Intersection Capacity Utilization 94.5% ICU Level of Service F

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    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:     3: Hwy 28 & Centre Ave
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Cold Lake - Highway 28 Synchro 8 Report

Auxilary Lane - 2025 PM Peak Page 7

Lane Group NBT NBR SBL SBT SWL SWR

Lane Configurations

Volume (vph) 837 410 383 747 374 225

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850

Storage Length (m) 0.0 50.0 0.0 60.0

Storage Lanes 1 1 1 1

Taper Length (m) 2.5 2.5

Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00

Ped Bike Factor 0.98 1.00 1.00 0.98

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3385 1514 1692 3385 1742 1559

Flt Permitted 0.152 0.950

Satd. Flow (perm) 3385 1488 271 3385 1737 1531

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 446 245

Link Speed (k/h) 30 30 50

Link Distance (m) 117.0 99.9 87.0

Travel Time (s) 14.0 12.0 6.3

Confl. Peds. (#/hr) 5 5 5 5

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 5% 5% 5% 5% 2% 2%

Adj. Flow (vph) 910 446 416 812 407 245

Shared Lane Traffic (%)

Lane Group Flow (vph) 910 446 416 812 407 245

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 14 24 24 14

Turn Type NA Perm pm+pt NA NA Perm

Protected Phases 2 1 6 8

Permitted Phases 2 6 8

Detector Phase 2 2 1 6 8 8

Switch Phase

Minimum Initial (s) 15.0 15.0 7.0 15.0 12.0 12.0

Minimum Split (s) 29.0 29.0 10.0 29.0 29.0 29.0

Total Split (s) 34.0 34.0 24.0 58.0 32.0 32.0

Total Split (%) 37.8% 37.8% 26.7% 64.4% 35.6% 35.6%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 3.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode C-Max C-Max None C-Max None None

Act Effct Green (s) 33.2 33.2 57.5 55.5 24.5 24.5



Lanes, Volumes, Timings
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Auxilary Lane - 2025 PM Peak Page 8

Lane Group NBT NBR SBL SBT SWL SWR

Actuated g/C Ratio 0.37 0.37 0.64 0.62 0.27 0.27

v/c Ratio 0.73 0.54 0.87 0.39 0.86 0.41

Control Delay 39.7 16.2 37.5 9.8 49.7 5.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 39.7 16.2 37.5 9.8 49.7 5.6

LOS D B D A D A

Approach Delay 32.0 19.2 33.1

Approach LOS C B C

Queue Length 50th (m) 86.9 29.4 47.1 36.2 64.5 0.0

Queue Length 95th (m) #110.1 67.3 #96.1 48.6 #106.7 16.0

Internal Link Dist (m) 93.0 75.9 63.0

Turn Bay Length (m) 50.0 60.0

Base Capacity (vph) 1247 830 506 2089 522 630

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.73 0.54 0.82 0.39 0.78 0.39

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 27.4 Intersection LOS: C

Intersection Capacity Utilization 78.5% 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.

Splits and Phases:     4: Hwy 28 & 50 St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 83 31 37 218 94 139 32 761 109 302 1041 158

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850

Storage Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0

Storage Lanes 1 0 1 1 1 0 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 0.91 0.91 1.00 0.91 0.91

Ped Bike Factor 1.00 0.99 0.99 0.98 1.00 1.00 1.00 1.00

Frt 0.919 0.850 0.981 0.980

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1742 1669 0 1742 1834 1559 1692 4754 0 1692 4748 0

Flt Permitted 0.691 0.709 0.200 0.228

Satd. Flow (perm) 1261 1669 0 1294 1834 1531 356 4754 0 405 4748 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 40 151 31 55

Link Speed (k/h) 50 50 50 50

Link Distance (m) 134.6 302.5 596.3 116.0

Travel Time (s) 9.7 21.8 42.9 8.4

Confl. Peds. (#/hr) 5 5 5 5 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

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%

Adj. Flow (vph) 90 34 40 237 102 151 35 827 118 328 1132 172

Shared Lane Traffic (%)

Lane Group Flow (vph) 90 74 0 237 102 151 35 945 0 328 1304 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Perm NA Perm NA Perm Perm NA pm+pt NA

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2 6

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 12.0 12.0 12.0 12.0 12.0 15.0 15.0 7.0 15.0

Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 29.0 12.0 29.0

Total Split (s) 32.0 32.0 32.0 32.0 32.0 34.0 34.0 24.0 58.0

Total Split (%) 35.6% 35.6% 35.6% 35.6% 35.6% 37.8% 37.8% 26.7% 64.4%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode None None None None None C-Max C-Max None C-Max

Act Effct Green (s) 21.3 21.3 21.3 21.3 21.3 41.6 41.6 60.7 58.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Actuated g/C Ratio 0.24 0.24 0.24 0.24 0.24 0.46 0.46 0.67 0.65

v/c Ratio 0.30 0.17 0.77 0.24 0.32 0.21 0.43 0.69 0.42

Control Delay 29.2 14.3 48.7 27.3 6.2 24.5 18.4 18.8 5.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 29.2 14.3 48.7 27.3 6.2 24.5 18.4 18.8 5.6

LOS C B D C A C B B A

Approach Delay 22.5 31.1 18.6 8.2

Approach LOS C C B A

Queue Length 50th (m) 12.6 4.5 37.7 14.0 0.0 3.5 37.6 21.1 23.5

Queue Length 95th (m) 23.7 13.8 59.4 24.9 12.9 13.4 61.7 m43.0 30.6

Internal Link Dist (m) 110.6 278.5 572.3 92.0

Turn Bay Length (m) 60.0 60.0 60.0 60.0 60.0

Base Capacity (vph) 378 528 388 550 565 164 2214 573 3115

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.24 0.14 0.61 0.19 0.27 0.21 0.43 0.57 0.42

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.77

Intersection Signal Delay: 15.5 Intersection LOS: B

Intersection Capacity Utilization 68.6% ICU Level of Service C

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     5: Hwy 28 & 43 Ave
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Intersection: 1: HWY 28 & 54 Ave

Movement EB EB EB WB WB WB NB NB NB NB SB SB

Directions Served L T R L T R L T T R L T

Maximum Queue (m) 58.1 55.5 35.3 58.7 130.7 59.6 62.3 120.5 127.6 62.5 62.4 833.0

Average Queue (m) 33.1 29.2 13.2 33.2 34.8 34.8 23.1 85.5 88.9 34.0 62.1 756.7

95th Queue (m) 55.1 49.9 26.4 57.5 90.4 57.1 57.6 114.8 122.0 78.2 65.0 1023.6

Link Distance (m) 206.6 248.3 158.3 158.3 813.8

Upstream Blk Time (%) 61

Queuing Penalty (veh) 0

Storage Bay Dist (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0

Storage Blk Time (%) 2 0 5 0 1 0 34 35 1 51 13

Queuing Penalty (veh) 3 0 18 1 3 1 27 56 5 458 64

Intersection: 1: HWY 28 & 54 Ave

Movement SB

Directions Served TR

Maximum Queue (m) 831.3

Average Queue (m) 748.0

95th Queue (m) 1032.0

Link Distance (m) 813.8

Upstream Blk Time (%) 38

Queuing Penalty (veh) 0

Storage Bay Dist (m)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 2: HWY 28 & 52 Ave

Movement EB EB WB WB NB NB NB B6 B6 SB SB SB

Directions Served LT R LT R L T TR T T L T TR

Maximum Queue (m) 199.2 22.6 22.3 19.6 62.4 196.9 199.4 29.5 33.4 62.4 148.0 144.4

Average Queue (m) 107.9 10.6 16.4 9.9 47.8 156.2 160.9 2.0 3.4 61.0 115.9 106.3

95th Queue (m) 188.5 27.1 25.9 19.3 77.2 193.0 200.1 15.4 20.3 67.6 170.4 162.0

Link Distance (m) 298.5 17.3 181.5 181.5 135.8 135.8 123.3 123.3

Upstream Blk Time (%) 0 23 2 3 7 32 9

Queuing Penalty (veh) 0 0 0 19 52 321 90

Storage Bay Dist (m) 20.0 20.0 60.0 60.0

Storage Blk Time (%) 70 1 23 2 3 47 46 14

Queuing Penalty (veh) 36 3 14 2 23 78 363 62

Intersection: 2: HWY 28 & 52 Ave

Movement B23 B23

Directions Served T T

Maximum Queue (m) 116.7 118.6

Average Queue (m) 34.7 30.1

95th Queue (m) 111.6 105.2

Link Distance (m) 158.3 158.3

Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 4 2

Storage Bay Dist (m)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 3: Hwy 28 & Centre Ave

Movement EB EB EB B14 B14 WB WB SE SE SE SE SE

Directions Served L LT TR T T T TR L L T T R

Maximum Queue (m) 62.4 137.5 140.2 159.0 161.4 65.1 79.5 60.0 62.4 161.5 162.6 62.5

Average Queue (m) 61.4 125.9 123.5 76.5 73.2 35.1 39.0 47.4 60.3 138.5 139.0 57.7

95th Queue (m) 67.2 144.3 146.9 171.1 171.3 55.8 66.6 68.3 71.7 170.4 172.8 84.3

Link Distance (m) 112.9 112.9 548.6 548.6 98.4 98.4 135.8 135.8

Upstream Blk Time (%) 40 39 0 29 28

Queuing Penalty (veh) 0 0 0 249 236

Storage Bay Dist (m) 60.0 60.0 60.0 60.0

Storage Blk Time (%) 4 46 1 14 46 47 3

Queuing Penalty (veh) 25 139 7 67 210 260 12

Intersection: 3: Hwy 28 & Centre Ave

Movement B6 B6 NW NW NW NW B28 B28 B7 B7 B8 B8

Directions Served T T L L T T T T T T T T

Maximum Queue (m) 131.7 141.9 66.5 67.5 95.7 92.4 160.0 155.0 67.2 65.8 4.9 2.8

Average Queue (m) 29.4 30.3 51.8 61.3 76.8 74.6 72.5 67.9 9.3 8.3 0.3 0.1

95th Queue (m) 112.0 115.0 78.2 81.3 106.0 102.0 179.8 173.2 50.2 48.1 3.3 2.1

Link Distance (m) 181.5 181.5 67.5 67.5 144.0 144.0 230.3 230.3 76.3 76.3

Upstream Blk Time (%) 0 0 1 16 44 28 12 5

Queuing Penalty (veh) 0 1 0 0 236 147 64 27

Storage Bay Dist (m) 80.0 80.0

Storage Blk Time (%) 1 16 44

Queuing Penalty (veh) 2 48 132
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Intersection: 4: Hwy 28 & 50 St

Movement NB NB NB B9 B9 B9 B18 SB SB SB B8 B8

Directions Served T T R T T T T L T T T T

Maximum Queue (m) 90.5 93.4 10.2 25.3 27.7 10.2 2.1 52.3 91.2 81.9 10.0 12.9

Average Queue (m) 62.6 62.5 0.3 0.8 0.9 0.5 0.1 41.3 43.2 36.8 0.6 0.6

95th Queue (m) 86.2 89.3 7.8 19.4 19.6 4.6 1.6 61.5 87.8 73.1 5.1 7.0

Link Distance (m) 109.6 109.6 109.6 167.2 167.2 167.2 99.7 76.3 76.3 230.3 230.3

Upstream Blk Time (%) 1 0

Queuing Penalty (veh) 6 2

Storage Bay Dist (m) 50.0

Storage Blk Time (%) 5 2

Queuing Penalty (veh) 17 7

Intersection: 4: Hwy 28 & 50 St

Movement B7 B7 SW SW B17

Directions Served T T L R T

Maximum Queue (m) 14.5 5.4 83.4 62.5 49.7

Average Queue (m) 0.6 0.2 55.6 34.7 5.5

95th Queue (m) 5.6 3.0 83.4 70.1 27.9

Link Distance (m) 144.0 144.0 66.7 90.1

Upstream Blk Time (%) 6 0 0

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (m) 60.0

Storage Blk Time (%) 7 1

Queuing Penalty (veh) 16 2
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Intersection: 5: Hwy 28 & 43 Ave

Movement EB EB WB WB WB NB NB NB NB SB SB SB

Directions Served L TR L T R L T T TR L T T

Maximum Queue (m) 39.6 29.7 60.6 68.7 30.8 22.6 51.8 51.0 51.9 56.8 48.5 45.8

Average Queue (m) 17.0 10.8 36.1 19.4 13.4 7.4 27.5 30.2 29.2 27.8 19.6 17.1

95th Queue (m) 32.1 23.4 57.7 50.2 24.0 17.7 47.3 48.3 48.5 49.9 39.0 38.1

Link Distance (m) 120.0 287.8 589.0 589.0 589.0 99.7 99.7

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 60.0 60.0 60.0 60.0 60.0

Storage Blk Time (%) 1 0 0 0 0

Queuing Penalty (veh) 3 0 0 0 0

Intersection: 5: Hwy 28 & 43 Ave

Movement SB

Directions Served TR

Maximum Queue (m) 54.3

Average Queue (m) 21.6

95th Queue (m) 45.9

Link Distance (m) 99.7

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 3619
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Lane Group NBT NBR SBL SBT SWL SWR

Lane Configurations

Volume (vph) 837 410 383 747 374 225

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850

Storage Length (m) 0.0 50.0 0.0 60.0

Storage Lanes 0 1 1 1

Taper Length (m) 2.5 2.5

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Ped Bike Factor 0.99 0.99 0.98

Frt 0.951 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3185 0 1692 3385 1742 1559

Flt Permitted 0.074 0.950

Satd. Flow (perm) 3185 0 132 3385 1729 1529

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 86 214

Link Speed (k/h) 30 30 50

Link Distance (m) 117.0 99.9 87.0

Travel Time (s) 14.0 12.0 6.3

Confl. Peds. (#/hr) 5 5 5 5

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 5% 5% 5% 5% 2% 2%

Adj. Flow (vph) 910 446 416 812 407 245

Shared Lane Traffic (%)

Lane Group Flow (vph) 1356 0 416 812 407 245

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 14 24 24 14

Turn Type NA pm+pt NA NA Perm

Protected Phases 2 1 6 8

Permitted Phases 6 8

Detector Phase 2 1 6 8 8

Switch Phase

Minimum Initial (s) 15.0 7.0 15.0 12.0 12.0

Minimum Split (s) 29.0 10.0 29.0 29.0 29.0

Total Split (s) 55.0 30.0 85.0 35.0 35.0

Total Split (%) 45.8% 25.0% 70.8% 29.2% 29.2%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 0.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 3.0 5.0 5.0 5.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Recall Mode C-Max None C-Max None None

Act Effct Green (s) 51.2 82.5 80.5 29.5 29.5
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Lane Group NBT NBR SBL SBT SWL SWR

Actuated g/C Ratio 0.43 0.69 0.67 0.25 0.25

v/c Ratio 0.96 0.96 0.36 0.95 0.46

Control Delay 48.7 69.5 9.1 78.2 10.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 48.7 69.5 9.1 78.2 10.2

LOS D E A E B

Approach Delay 48.7 29.6 52.6

Approach LOS D C D

Queue Length 50th (m) 156.4 81.1 40.3 94.2 5.6

Queue Length 95th (m) #208.0 #142.0 50.7 #153.0 27.1

Internal Link Dist (m) 93.0 75.9 63.0

Turn Bay Length (m) 50.0 60.0

Base Capacity (vph) 1408 442 2271 435 542

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.96 0.94 0.36 0.94 0.45

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.96

Intersection Signal Delay: 42.2 Intersection LOS: D

Intersection Capacity Utilization 92.2% 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.

Splits and Phases:     4: Hwy 28 & 50 St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 83 31 37 218 94 139 32 761 109 302 1041 158

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850

Storage Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0 0.0

Storage Lanes 1 0 1 1 1 0 1 1

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 0.95 0.95 1.00 0.95 1.00

Ped Bike Factor 1.00 0.99 0.99 0.98 1.00 1.00 1.00 0.97

Frt 0.919 0.850 0.981 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1742 1669 0 1742 1834 1559 1692 3308 0 1692 3385 1514

Flt Permitted 0.691 0.709 0.251 0.189

Satd. Flow (perm) 1261 1669 0 1294 1834 1531 446 3308 0 336 3385 1470

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 40 151 20 172

Link Speed (k/h) 50 50 50 50

Link Distance (m) 134.6 302.5 596.3 116.0

Travel Time (s) 9.7 21.8 42.9 8.4

Confl. Peds. (#/hr) 5 5 5 5 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

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%

Adj. Flow (vph) 90 34 40 237 102 151 35 827 118 328 1132 172

Shared Lane Traffic (%)

Lane Group Flow (vph) 90 74 0 237 102 151 35 945 0 328 1132 172

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Perm NA Perm NA Perm Perm NA pm+pt NA Perm

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2 6 6

Detector Phase 4 4 8 8 8 2 2 1 6 6

Switch Phase

Minimum Initial (s) 12.0 12.0 12.0 12.0 12.0 15.0 15.0 7.0 15.0 15.0

Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 29.0 10.0 29.0 29.0

Total Split (s) 31.0 31.0 31.0 31.0 31.0 38.0 38.0 21.0 59.0 59.0

Total Split (%) 34.4% 34.4% 34.4% 34.4% 34.4% 42.2% 42.2% 23.3% 65.6% 65.6%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode None None None None None C-Max C-Max None C-Max C-Max

Act Effct Green (s) 21.1 21.1 21.1 21.1 21.1 41.4 41.4 60.9 58.9 58.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Actuated g/C Ratio 0.23 0.23 0.23 0.23 0.23 0.46 0.46 0.68 0.65 0.65

v/c Ratio 0.31 0.18 0.78 0.24 0.32 0.17 0.62 0.73 0.51 0.17

Control Delay 29.6 14.6 49.9 27.7 6.3 21.4 22.2 20.4 9.8 1.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 29.6 14.6 49.9 27.7 6.3 21.4 22.2 20.4 9.8 1.7

LOS C B D C A C C C A A

Approach Delay 22.8 31.8 22.1 11.1

Approach LOS C C C B

Queue Length 50th (m) 12.6 4.5 37.8 14.1 0.0 3.7 65.4 21.0 49.8 0.0

Queue Length 95th (m) 24.1 14.0 60.4 25.4 13.1 11.7 96.6 52.0 73.4 7.2

Internal Link Dist (m) 110.6 278.5 572.3 92.0

Turn Bay Length (m) 60.0 60.0 60.0 60.0 60.0

Base Capacity (vph) 364 510 373 529 549 204 1530 499 2217 1021

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.25 0.15 0.64 0.19 0.28 0.17 0.62 0.66 0.51 0.17

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 18.1 Intersection LOS: B

Intersection Capacity Utilization 73.8% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     5: Hwy 28 & 43 Ave
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2015 Horizon PM Peak Hour Volumes 2/11/2014

Cold Lake - Highway 28 SimTraffic Report

Service Road - 2025 PM Peak Page 1

Intersection: 4: Hwy 28 & 50 St

Movement NB NB B9 B9 B18 SB SB SB SW SW B17

Directions Served T TR T T T L T T L R T

Maximum Queue (m) 126.9 132.8 51.3 62.4 1.8 50.5 43.7 39.6 80.7 62.5 100.9

Average Queue (m) 93.0 104.4 4.5 9.3 0.1 43.4 15.0 10.6 73.6 49.2 48.4

95th Queue (m) 132.3 142.8 26.9 37.1 1.4 48.1 40.9 32.1 85.8 83.4 104.2

Link Distance (m) 109.4 109.4 167.2 167.2 99.7 66.7 90.1

Upstream Blk Time (%) 5 13 32 1 10

Queuing Penalty (veh) 24 65 0 0 0

Storage Bay Dist (m) 50.0 60.0

Storage Blk Time (%) 1 0 34 1

Queuing Penalty (veh) 5 0 76 5

Intersection: 5: Hwy 28 & 43 Ave

Movement EB EB WB WB WB NB NB NB SB SB SB SB

Directions Served L TR L T R L T TR L T T R

Maximum Queue (m) 37.7 23.0 61.4 75.3 29.0 44.3 79.2 84.9 60.2 63.5 66.6 26.7

Average Queue (m) 14.7 8.4 37.7 19.5 13.5 8.4 43.3 48.5 35.0 35.9 36.1 7.4

95th Queue (m) 29.5 18.8 59.1 49.1 23.6 25.7 71.1 77.3 57.8 58.1 60.3 18.1

Link Distance (m) 120.0 291.4 589.1 589.1 99.7 99.7 99.7

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 60.0 60.0 60.0 60.0 60.0

Storage Blk Time (%) 2 0 0 1 0 0

Queuing Penalty (veh) 5 0 0 0 2 1

Zone Summary

Zone wide Queuing Penalty: 183
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Lanes, Volumes, Timings

1: HWY 28 & 54 Ave 2/19/2014

Cold Lake - Highway 28 Synchro 8 Report

Auxilary Lane - 2030 PM Peak Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 148 148 90 117 101 253 94 1815 184 584 2088 220

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850

Storage Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0

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 0.95 1.00 1.00 0.95 0.95

Ped Bike Factor 0.99 0.98 0.99 0.98 0.97 1.00

Frt 0.850 0.850 0.850 0.986

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1742 1834 1559 1742 1834 1559 1692 3385 1514 1692 3327 0

Flt Permitted 0.638 0.506 0.074 0.070

Satd. Flow (perm) 1163 1834 1529 923 1834 1529 132 3385 1465 125 3327 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 98 275 93 17

Link Speed (k/h) 50 50 50 50

Link Distance (m) 217.6 262.9 174.5 824.6

Travel Time (s) 15.7 18.9 12.6 59.4

Confl. Peds. (#/hr) 5 5 5 5 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

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%

Adj. Flow (vph) 161 161 98 127 110 275 102 1973 200 635 2270 239

Shared Lane Traffic (%)

Lane Group Flow (vph) 161 161 98 127 110 275 102 1973 200 635 2509 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 24 14 24 14 24 14 24 14

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) 12.0 12.0 12.0 12.0 12.0 12.0 7.0 15.0 15.0 7.0 15.0

Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 10.0 29.0 29.0 10.0 29.0

Total Split (s) 32.0 32.0 32.0 32.0 32.0 32.0 10.0 59.0 59.0 29.0 78.0

Total Split (%) 26.7% 26.7% 26.7% 26.7% 26.7% 26.7% 8.3% 49.2% 49.2% 24.2% 65.0%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0 2.0 0.0 2.0

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) 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0 5.0 3.0 5.0

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Recall Mode None None None None None None None C-Max C-Max None C-Max

Act Effct Green (s) 20.8 20.8 20.8 20.8 20.8 20.8 63.6 54.0 54.0 91.2 78.6



Lanes, Volumes, Timings

1: HWY 28 & 54 Ave 2/19/2014

Cold Lake - Highway 28 Synchro 8 Report

Auxilary Lane - 2030 PM Peak Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Actuated g/C Ratio 0.17 0.17 0.17 0.17 0.17 0.17 0.53 0.45 0.45 0.76 0.66

v/c Ratio 0.80 0.51 0.28 0.79 0.35 0.56 0.61 1.30 0.28 1.23 1.15

Control Delay 74.1 49.4 9.6 79.3 45.1 9.2 22.2 162.9 15.5 153.4 95.1

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 74.1 49.4 9.6 79.3 45.1 9.2 22.2 162.9 15.5 153.4 95.1

LOS E D A E D A C F B F F

Approach Delay 49.6 34.3 143.6 106.9

Approach LOS D C F F

Queue Length 50th (m) 36.6 34.5 0.0 28.9 22.9 0.0 12.8 ~307.4 13.2 ~172.1 ~370.6

Queue Length 95th (m) 57.9 52.7 13.5 48.7 37.6 21.6 m10.9 m#215.4 m10.3 #262.7 #427.0

Internal Link Dist (m) 193.6 238.9 150.5 800.6

Turn Bay Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0

Base Capacity (vph) 261 412 419 207 412 557 168 1523 710 515 2185

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 0.62 0.39 0.23 0.61 0.27 0.49 0.61 1.30 0.28 1.23 1.15

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 150

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.30

Intersection Signal Delay: 110.4 Intersection LOS: F

Intersection Capacity Utilization 122.1% ICU Level of Service H

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    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:     1: HWY 28 & 54 Ave



Lanes, Volumes, Timings

2: HWY 28 & 52 Ave 2/19/2014

Cold Lake - Highway 28 Synchro 8 Report

Auxilary Lane - 2030 PM Peak Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 168 168 56 59 35 64 189 1651 214 500 1819 143

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850

Storage Length (m) 0.0 20.0 0.0 20.0 60.0 60.0 60.0 60.0

Storage Lanes 0 1 0 1 1 0 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 0.95 0.95 1.00 0.95 0.95

Ped Bike Factor 1.00 0.98 1.00

Frt 0.850 0.850 0.983 0.989

Flt Protected 0.976 0.970 0.950 0.950

Satd. Flow (prot) 0 1790 1559 0 1779 1559 1692 3338 0 1742 3340 0

Flt Permitted 0.772 0.252 0.071 0.068

Satd. Flow (perm) 0 1409 1529 0 462 1559 126 3338 0 125 3340 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 73 73 16 12

Link Speed (k/h) 30 50 30 50

Link Distance (m) 310.9 33.4 198.2 142.4

Travel Time (s) 37.3 2.4 23.8 10.3

Confl. Peds. (#/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

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 2% 2% 5% 5%

Adj. Flow (vph) 183 183 61 64 38 70 205 1795 233 543 1977 155

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 366 61 0 102 70 205 2028 0 543 2132 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 0.0 0.0 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Perm NA Perm Perm NA Perm pm+pt NA pm+pt NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8 8 2 6

Detector Phase 4 4 4 8 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 12.0 12.0 12.0 12.0 12.0 12.0 7.0 15.0 7.0 15.0

Minimum Split (s) 29.0 29.0 29.0 21.0 21.0 21.0 10.0 29.0 10.0 29.0

Total Split (s) 32.0 32.0 32.0 32.0 32.0 32.0 12.0 61.0 27.0 76.0

Total Split (%) 26.7% 26.7% 26.7% 26.7% 26.7% 26.7% 10.0% 50.8% 22.5% 63.3%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0 0.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 3.0 5.0 3.0 5.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Recall Mode None None None None None None None C-Max None C-Max

Act Effct Green (s) 27.0 27.0 27.0 27.0 67.0 56.0 85.0 71.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Actuated g/C Ratio 0.22 0.22 0.22 0.22 0.56 0.47 0.71 0.59

v/c Ratio 1.15 0.15 0.99 0.17 1.10 1.30 1.32 1.08

Control Delay 141.3 7.2 134.1 9.1 104.0 168.6 185.4 54.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 141.3 7.2 134.1 9.1 104.0 168.6 185.4 54.3

LOS F A F A F F F D

Approach Delay 122.1 83.2 162.7 80.9

Approach LOS F F F F

Queue Length 50th (m) ~101.7 0.0 24.0 0.0 ~38.6 ~315.7 ~154.7 ~290.4

Queue Length 95th (m) #159.5 8.5 #59.8 11.1 m#48.4 m#309.3 m#134.9 m91.0

Internal Link Dist (m) 286.9 9.4 174.2 118.4

Turn Bay Length (m) 20.0 20.0 60.0 60.0

Base Capacity (vph) 317 400 103 407 187 1566 411 1981

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.15 0.15 0.99 0.17 1.10 1.30 1.32 1.08

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 110

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.32

Intersection Signal Delay: 117.3 Intersection LOS: F

Intersection Capacity Utilization 127.0% ICU Level of Service H

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    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:     2: HWY 28 & 52 Ave
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Lane Configurations

Volume (vph) 695 609 250 0 276 266 511 1058 623 352 703 0

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850

Storage Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 80.0 60.0

Storage Lanes 1 0 0 0 2 1 2 0

Taper Length (m) 2.5 2.5 2.5 2.5

Lane Util. Factor 0.91 0.91 0.95 1.00 0.95 0.95 0.97 0.95 1.00 0.97 0.95 1.00

Ped Bike Factor 1.00 0.99 0.99 1.00 0.98 1.00

Frt 0.964 0.926 0.850

Flt Protected 0.950 0.992 0.950 0.950

Satd. Flow (prot) 1585 3177 0 0 3196 0 3283 3385 1514 3283 3385 0

Flt Permitted 0.950 0.992 0.950 0.950

Satd. Flow (perm) 1580 3175 0 0 3196 0 3269 3385 1485 3275 3385 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 34 181 398

Link Speed (k/h) 30 50 30 30

Link Distance (m) 137.4 128.1 158.3 98.2

Travel Time (s) 16.5 9.2 19.0 11.8

Confl. Peds. (#/hr) 5 5 5 5 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

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%

Adj. Flow (vph) 755 662 272 0 300 289 555 1150 677 383 764 0

Shared Lane Traffic (%) 25%

Lane Group Flow (vph) 566 1123 0 0 589 0 555 1150 677 383 764 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 7.4 7.4

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Split NA NA Prot NA Perm Prot NA

Protected Phases 4 4 8 1 6 5 2

Permitted Phases 6

Detector Phase 4 4 8 1 6 6 5 2

Switch Phase

Minimum Initial (s) 12.0 12.0 12.0 7.0 15.0 15.0 7.0 15.0

Minimum Split (s) 29.0 29.0 29.0 11.0 29.0 29.0 11.0 29.0

Total Split (s) 41.0 41.0 29.0 17.0 35.0 35.0 15.0 33.0

Total Split (%) 34.2% 34.2% 24.2% 14.2% 29.2% 29.2% 12.5% 27.5%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 1.0 2.0 2.0 1.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Recall Mode None None None None C-Max C-Max None C-Max

Act Effct Green (s) 36.0 36.0 20.9 16.1 30.0 30.0 14.1 28.0
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Lane Group EBL EBT EBR WBL WBT WBR SEL SET SER NWL NWT NWR

Actuated g/C Ratio 0.30 0.30 0.17 0.13 0.25 0.25 0.12 0.23

v/c Ratio 1.19 1.15 0.83 1.26 1.36 1.01 0.99 0.97

Control Delay 143.2 117.2 43.8 164.0 211.4 61.0 66.3 61.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 143.2 117.2 43.8 164.0 211.4 61.0 66.3 61.5

LOS F F D F F E E E

Approach Delay 125.9 43.8 157.6 63.1

Approach LOS F D F E

Queue Length 50th (m) ~176.7 ~168.1 49.6 ~91.3 ~192.7 ~108.8 ~53.5 100.5

Queue Length 95th (m) #250.0 #212.0 69.1 m#94.7 m#181.6 m101.4 m#74.4 m#125.2

Internal Link Dist (m) 113.4 104.1 134.3 74.2

Turn Bay Length (m) 60.0 60.0 60.0 80.0

Base Capacity (vph) 475 976 784 440 846 669 385 789

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.19 1.15 0.75 1.26 1.36 1.01 0.99 0.97

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 2:NWT and 6:SET, Start of Green

Natural Cycle: 150

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.36

Intersection Signal Delay: 118.2 Intersection LOS: F

Intersection Capacity Utilization 104.5% ICU Level of Service G

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    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:     3: Hwy 28 & Centre Ave
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Lane Group NBT NBR SBL SBT SWL SWR

Lane Configurations

Volume (vph) 974 478 442 861 425 256

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850

Storage Length (m) 0.0 50.0 0.0 60.0

Storage Lanes 1 1 1 1

Taper Length (m) 2.5 2.5

Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00

Ped Bike Factor 0.98 1.00 0.98

Frt 0.850 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3385 1514 1692 3385 1742 1559

Flt Permitted 0.089 0.950

Satd. Flow (perm) 3385 1485 159 3385 1736 1529

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 462 229

Link Speed (k/h) 30 30 50

Link Distance (m) 117.0 99.9 87.0

Travel Time (s) 14.0 12.0 6.3

Confl. Peds. (#/hr) 5 5 5 5

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 5% 5% 5% 5% 2% 2%

Adj. Flow (vph) 1059 520 480 936 462 278

Shared Lane Traffic (%)

Lane Group Flow (vph) 1059 520 480 936 462 278

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 14 24 24 14

Turn Type NA Perm pm+pt NA NA Perm

Protected Phases 2 1 6 8

Permitted Phases 2 6 8

Detector Phase 2 2 1 6 8 8

Switch Phase

Minimum Initial (s) 15.0 15.0 7.0 15.0 12.0 12.0

Minimum Split (s) 29.0 29.0 10.0 29.0 29.0 29.0

Total Split (s) 45.0 45.0 34.0 79.0 41.0 41.0

Total Split (%) 37.5% 37.5% 28.3% 65.8% 34.2% 34.2%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 3.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode C-Max C-Max None C-Max None None

Act Effct Green (s) 42.0 42.0 77.7 75.7 34.3 34.3
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Lane Group NBT NBR SBL SBT SWL SWR

Actuated g/C Ratio 0.35 0.35 0.65 0.63 0.29 0.29

v/c Ratio 0.89 0.63 0.97 0.44 0.93 0.46

Control Delay 48.4 8.6 22.9 11.4 68.0 9.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 48.4 8.6 22.9 11.4 68.0 9.9

LOS D A C B E A

Approach Delay 35.3 15.3 46.2

Approach LOS D B D

Queue Length 50th (m) 126.7 9.4 101.1 103.1 103.5 8.3

Queue Length 95th (m) #168.3 43.0 m75.3 m77.2 #161.1 30.5

Internal Link Dist (m) 93.0 75.9 63.0

Turn Bay Length (m) 50.0 60.0

Base Capacity (vph) 1185 820 502 2135 522 619

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.89 0.63 0.96 0.44 0.89 0.45

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.97

Intersection Signal Delay: 29.9 Intersection LOS: C

Intersection Capacity Utilization 88.6% 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:     4: Hwy 28 & 50 St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 91 34 41 242 104 155 36 872 125 353 1218 184

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850

Storage Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0 60.0

Storage Lanes 1 0 1 1 1 0 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 0.91 0.91 1.00 0.91 0.91

Ped Bike Factor 1.00 0.99 1.00 0.98 1.00 1.00 1.00 1.00

Frt 0.918 0.850 0.981 0.980

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1742 1668 0 1742 1834 1559 1692 4754 0 1692 4749 0

Flt Permitted 0.684 0.704 0.158 0.158

Satd. Flow (perm) 1249 1668 0 1286 1834 1533 281 4754 0 281 4749 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 41 168 37 59

Link Speed (k/h) 50 50 50 50

Link Distance (m) 134.6 302.5 596.3 116.0

Travel Time (s) 9.7 21.8 42.9 8.4

Confl. Peds. (#/hr) 5 5 5 5 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

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%

Adj. Flow (vph) 99 37 45 263 113 168 39 948 136 384 1324 200

Shared Lane Traffic (%)

Lane Group Flow (vph) 99 82 0 263 113 168 39 1084 0 384 1524 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Perm NA Perm NA Perm Perm NA pm+pt NA

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2 6

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 12.0 12.0 12.0 12.0 12.0 15.0 15.0 7.0 15.0

Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 29.0 10.0 29.0

Total Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 29.0 17.0 46.0

Total Split (%) 38.7% 38.7% 38.7% 38.7% 38.7% 38.7% 38.7% 22.7% 61.3%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode None None None None None C-Max C-Max None C-Max

Act Effct Green (s) 19.7 19.7 19.7 19.7 19.7 27.7 27.7 47.3 45.3
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Actuated g/C Ratio 0.26 0.26 0.26 0.26 0.26 0.37 0.37 0.63 0.60

v/c Ratio 0.30 0.18 0.78 0.23 0.32 0.38 0.61 0.85 0.53

Control Delay 23.1 12.0 41.4 21.4 5.2 33.9 21.4 34.4 9.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 23.1 12.0 41.4 21.4 5.2 33.9 21.4 34.4 9.8

LOS C B D C A C C C A

Approach Delay 18.1 26.1 21.8 14.7

Approach LOS B C C B

Queue Length 50th (m) 10.9 4.2 33.4 12.2 0.0 4.3 46.9 32.5 41.6

Queue Length 95th (m) 21.4 13.0 55.8 22.7 11.9 #16.2 61.1 #83.9 58.8

Internal Link Dist (m) 110.6 278.5 572.3 92.0

Turn Bay Length (m) 60.0 60.0 60.0 60.0 60.0

Base Capacity (vph) 399 561 411 586 604 103 1777 460 2892

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.25 0.15 0.64 0.19 0.28 0.38 0.61 0.83 0.53

Intersection Summary

Area Type: Other

Cycle Length: 75

Actuated Cycle Length: 75

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 18.7 Intersection LOS: B

Intersection Capacity Utilization 73.9% 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.

Splits and Phases:     5: Hwy 28 & 43 Ave
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Intersection: 1: HWY 28 & 54 Ave

Movement EB EB EB WB WB WB NB NB NB NB B23 SB

Directions Served L T R L T R L T T R T L

Maximum Queue (m) 62.1 113.1 52.6 59.0 121.5 61.4 62.3 153.7 163.6 62.5 5.9 62.4

Average Queue (m) 38.6 40.5 15.8 34.1 31.8 38.1 24.3 110.8 115.7 40.1 0.2 62.2

95th Queue (m) 61.7 91.1 35.6 56.9 83.1 61.3 58.6 147.7 154.6 83.6 3.1 63.5

Link Distance (m) 206.6 248.3 158.3 158.3 122.4

Upstream Blk Time (%) 0 0 1

Queuing Penalty (veh) 0 4 11

Storage Bay Dist (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0

Storage Blk Time (%) 4 2 0 3 0 2 0 45 46 1 48

Queuing Penalty (veh) 10 4 0 11 1 5 1 42 85 6 504

Intersection: 1: HWY 28 & 54 Ave

Movement SB SB

Directions Served T TR

Maximum Queue (m) 833.0 831.8

Average Queue (m) 796.4 794.8

95th Queue (m) 963.6 959.2

Link Distance (m) 813.8 813.8

Upstream Blk Time (%) 72 45

Queuing Penalty (veh) 0 0

Storage Bay Dist (m)

Storage Blk Time (%) 14

Queuing Penalty (veh) 83
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Intersection: 2: HWY 28 & 52 Ave

Movement EB EB WB WB NB NB NB B6 B6 SB SB SB

Directions Served LT R LT R L T TR T T L T TR

Maximum Queue (m) 309.0 22.5 26.2 24.6 62.4 202.3 202.1 86.6 91.1 62.5 148.2 144.6

Average Queue (m) 231.6 11.7 18.6 10.4 47.3 170.6 175.0 14.2 18.2 61.6 125.0 114.8

95th Queue (m) 361.6 28.6 27.1 21.6 79.2 207.5 211.7 68.1 75.3 67.1 167.2 164.3

Link Distance (m) 298.5 17.3 181.5 181.5 135.8 135.8 122.4 122.4

Upstream Blk Time (%) 35 30 3 13 21 0 0 38 14

Queuing Penalty (veh) 0 0 0 104 175 0 0 433 159

Storage Bay Dist (m) 20.0 20.0 60.0 60.0

Storage Blk Time (%) 81 1 30 3 5 47 49 23

Queuing Penalty (veh) 45 5 19 3 42 89 445 116

Intersection: 2: HWY 28 & 52 Ave

Movement B23 B23

Directions Served T T

Maximum Queue (m) 144.9 145.2

Average Queue (m) 44.8 37.8

95th Queue (m) 135.2 127.6

Link Distance (m) 158.3 158.3

Upstream Blk Time (%) 1 1

Queuing Penalty (veh) 9 7

Storage Bay Dist (m)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 3: Hwy 28 & Centre Ave

Movement EB EB EB B14 B14 WB WB SE SE SE SE SE

Directions Served L LT TR T T T TR L L T T R

Maximum Queue (m) 62.4 137.6 139.2 564.5 564.9 62.7 78.7 59.9 62.4 164.2 165.3 62.5

Average Queue (m) 61.7 130.1 129.8 465.9 463.5 36.0 42.1 44.8 60.1 144.8 144.3 56.4

95th Queue (m) 65.6 134.2 138.2 707.6 706.9 57.3 70.0 67.9 73.2 178.4 179.2 86.4

Link Distance (m) 112.9 112.9 548.6 548.6 98.4 98.4 135.8 135.8

Upstream Blk Time (%) 61 61 62 58 44 43

Queuing Penalty (veh) 0 0 0 0 422 413

Storage Bay Dist (m) 60.0 60.0 60.0 60.0

Storage Blk Time (%) 7 56 2 16 47 50 3

Queuing Penalty (veh) 47 196 10 84 238 312 15

Intersection: 3: Hwy 28 & Centre Ave

Movement B6 B6 NW NW NW NW B28 B28 B7 B7 B8 B8

Directions Served T T L L T T T T T T T T

Maximum Queue (m) 171.2 176.9 65.8 67.5 96.8 94.5 168.3 163.2 165.3 171.7 27.1 25.6

Average Queue (m) 82.4 85.8 51.8 65.1 85.1 83.3 100.1 96.8 42.0 39.9 1.6 1.5

95th Queue (m) 204.5 209.0 76.1 77.3 97.1 97.0 198.1 192.9 163.9 161.0 16.9 16.2

Link Distance (m) 181.5 181.5 67.5 67.5 144.0 144.0 230.3 230.3 76.3 76.3

Upstream Blk Time (%) 1 1 1 10 51 47 27 19 2 2 0 0

Queuing Penalty (veh) 11 12 0 0 312 291 169 119 10 10 0 0

Storage Bay Dist (m) 80.0 80.0

Storage Blk Time (%) 1 10 51

Queuing Penalty (veh) 3 36 179
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Intersection: 4: Hwy 28 & 50 St

Movement NB NB NB B9 B9 B9 B18 B18 SB SB SB B8

Directions Served T T R T T T T T L T T T

Maximum Queue (m) 119.8 122.6 18.0 13.4 13.8 8.4 11.9 2.8 52.3 97.5 78.5 44.8

Average Queue (m) 76.3 76.0 0.6 0.6 0.9 0.5 0.5 0.1 37.7 30.2 26.8 2.6

95th Queue (m) 111.3 112.8 13.9 7.0 9.0 5.1 7.4 2.1 58.0 75.8 56.7 24.5

Link Distance (m) 109.6 109.6 109.6 167.2 167.2 167.2 99.7 99.7 76.3 76.3 230.3

Upstream Blk Time (%) 2 2 0 2 0

Queuing Penalty (veh) 7 8 0 13 1

Storage Bay Dist (m) 50.0

Storage Blk Time (%) 6 1

Queuing Penalty (veh) 27 2

Intersection: 4: Hwy 28 & 50 St

Movement B8 B28 SW SW B17

Directions Served T T L R T

Maximum Queue (m) 21.9 1.5 82.0 62.5 99.1

Average Queue (m) 1.5 0.1 72.1 48.5 58.8

95th Queue (m) 18.2 1.2 88.3 80.3 121.4

Link Distance (m) 230.3 67.5 66.7 90.1

Upstream Blk Time (%) 32 1 12

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (m) 60.0

Storage Blk Time (%) 34 1

Queuing Penalty (veh) 87 5
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Intersection: 5: Hwy 28 & 43 Ave

Movement EB EB WB WB WB NB NB NB NB SB SB SB

Directions Served L TR L T R L T T TR L T T

Maximum Queue (m) 39.8 27.9 59.8 50.9 30.8 24.0 62.4 66.9 66.1 59.8 59.6 57.3

Average Queue (m) 16.4 10.8 36.7 17.6 14.7 7.5 34.9 36.4 38.2 35.1 26.7 26.8

95th Queue (m) 30.6 21.4 55.1 37.1 25.7 19.7 53.2 55.4 59.3 59.4 47.8 46.1

Link Distance (m) 120.0 287.8 589.0 589.0 589.0 99.7 99.7

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m) 60.0 60.0 60.0 60.0 60.0

Storage Blk Time (%) 0 0 0 1 0

Queuing Penalty (veh) 1 0 0 3 0

Intersection: 5: Hwy 28 & 43 Ave

Movement SB B9

Directions Served TR T

Maximum Queue (m) 59.4 2.8

Average Queue (m) 30.0 0.1

95th Queue (m) 50.7 2.1

Link Distance (m) 99.7 109.6

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (m)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 5459
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Lane Group NBT NBR SBL SBT SWL SWR

Lane Configurations

Volume (vph) 974 478 442 861 425 256

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850

Storage Length (m) 0.0 50.0 0.0 60.0

Storage Lanes 0 1 1 1

Taper Length (m) 2.5 2.5

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Ped Bike Factor 0.99 0.99 0.98

Frt 0.951 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3185 0 1692 3385 1742 1559

Flt Permitted 0.074 0.950

Satd. Flow (perm) 3185 0 132 3385 1729 1529

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 87 214

Link Speed (k/h) 30 30 50

Link Distance (m) 117.0 99.9 87.0

Travel Time (s) 14.0 12.0 6.3

Confl. Peds. (#/hr) 5 5 5 5

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 5% 5% 5% 5% 2% 2%

Adj. Flow (vph) 1059 520 480 936 462 278

Shared Lane Traffic (%)

Lane Group Flow (vph) 1579 0 480 936 462 278

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 14 24 24 14

Turn Type NA pm+pt NA NA Perm

Protected Phases 2 1 6 8

Permitted Phases 6 8

Detector Phase 2 1 6 8 8

Switch Phase

Minimum Initial (s) 15.0 7.0 15.0 12.0 12.0

Minimum Split (s) 29.0 10.0 29.0 29.0 29.0

Total Split (s) 56.0 29.0 85.0 35.0 35.0

Total Split (%) 46.7% 24.2% 70.8% 29.2% 29.2%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 0.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 3.0 5.0 5.0 5.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Recall Mode C-Max None C-Max None None

Act Effct Green (s) 51.0 82.0 80.0 30.0 30.0
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Lane Group NBT NBR SBL SBT SWL SWR

Actuated g/C Ratio 0.42 0.68 0.67 0.25 0.25

v/c Ratio 1.13 1.12 0.41 1.06 0.51

Control Delay 97.8 115.2 9.9 104.0 13.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 97.8 115.2 9.9 104.0 13.5

LOS F F A F B

Approach Delay 97.8 45.6 70.0

Approach LOS F D E

Queue Length 50th (m) ~220.3 ~115.1 48.8 ~119.7 11.9

Queue Length 95th (m) #263.3 #179.4 60.9 #182.4 36.9

Internal Link Dist (m) 93.0 75.9 63.0

Turn Bay Length (m) 50.0 60.0

Base Capacity (vph) 1403 428 2256 435 542

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 1.13 1.12 0.41 1.06 0.51

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green

Natural Cycle: 100

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.13

Intersection Signal Delay: 72.5 Intersection LOS: E

Intersection Capacity Utilization 104.5% ICU Level of Service G

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     4: Hwy 28 & 50 St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 91 34 41 242 104 155 36 872 125 353 1218 184

Ideal Flow (vphpl) 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850 1850

Storage Length (m) 60.0 60.0 60.0 60.0 60.0 60.0 60.0 0.0

Storage Lanes 1 0 1 1 1 0 1 1

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 0.95 0.95 1.00 0.95 1.00

Ped Bike Factor 1.00 0.99 0.99 0.98 1.00 1.00 0.97

Frt 0.918 0.850 0.981 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1742 1667 0 1742 1834 1559 1692 3308 0 1692 3385 1514

Flt Permitted 0.684 0.704 0.207 0.111

Satd. Flow (perm) 1248 1667 0 1285 1834 1531 368 3308 0 198 3385 1470

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 45 168 19 200

Link Speed (k/h) 50 50 50 50

Link Distance (m) 134.6 302.5 596.3 116.0

Travel Time (s) 9.7 21.8 42.9 8.4

Confl. Peds. (#/hr) 5 5 5 5 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

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 5% 5% 5%

Adj. Flow (vph) 99 37 45 263 113 168 39 948 136 384 1324 200

Shared Lane Traffic (%)

Lane Group Flow (vph) 99 82 0 263 113 168 39 1084 0 384 1324 200

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(m) 3.7 3.7 3.7 3.7

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 1.6 1.6 1.6 1.6

Two way Left Turn Lane

Headway Factor 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02 1.02

Turning Speed (k/h) 24 14 24 14 24 14 24 14

Turn Type Perm NA Perm NA Perm Perm NA pm+pt NA Perm

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2 6 6

Detector Phase 4 4 8 8 8 2 2 1 6 6

Switch Phase

Minimum Initial (s) 12.0 12.0 12.0 12.0 12.0 15.0 15.0 7.0 15.0 15.0

Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 29.0 29.0 10.0 29.0 29.0

Total Split (s) 32.0 32.0 32.0 32.0 32.0 35.0 35.0 23.0 58.0 58.0

Total Split (%) 35.6% 35.6% 35.6% 35.6% 35.6% 38.9% 38.9% 25.6% 64.4% 64.4%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 0.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 3.0 5.0 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode None None None None None C-Max C-Max None C-Max C-Max

Act Effct Green (s) 22.6 22.6 22.6 22.6 22.6 36.4 36.4 59.4 57.4 57.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Actuated g/C Ratio 0.25 0.25 0.25 0.25 0.25 0.40 0.40 0.66 0.64 0.64

v/c Ratio 0.32 0.18 0.82 0.25 0.33 0.26 0.80 0.89 0.61 0.20

Control Delay 28.8 13.7 51.3 26.8 5.9 28.1 31.5 45.4 12.1 1.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 28.8 13.7 51.3 26.8 5.9 28.1 31.5 45.4 12.1 1.8

LOS C B D C A C C D B A

Approach Delay 21.9 32.2 31.4 17.7

Approach LOS C C C B

Queue Length 50th (m) 13.5 4.8 41.6 15.2 0.0 4.9 93.1 46.0 68.6 0.0

Queue Length 95th (m) 25.8 14.6 #68.1 27.3 13.6 14.4 #138.3 #95.9 96.6 8.0

Internal Link Dist (m) 110.6 278.5 572.3 92.0

Turn Bay Length (m) 60.0 60.0 60.0 60.0 60.0

Base Capacity (vph) 374 531 385 550 576 148 1347 468 2158 1009

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.26 0.15 0.68 0.21 0.29 0.26 0.80 0.82 0.61 0.20

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.89

Intersection Signal Delay: 24.1 Intersection LOS: C

Intersection Capacity Utilization 81.1% 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.

Splits and Phases:     5: Hwy 28 & 43 Ave
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Intersection: 4: Hwy 28 & 50 St

Movement NB NB B9 B9 B18 SB SB SB SW SW B17

Directions Served T TR T T T L T T L R T

Maximum Queue (m) 130.6 137.2 78.3 87.2 1.8 52.8 43.7 42.2 84.1 62.5 105.2

Average Queue (m) 113.5 122.6 18.4 27.6 0.1 44.0 9.3 6.6 76.4 55.2 89.3

95th Queue (m) 138.9 143.3 58.3 68.6 1.4 48.8 31.7 26.9 81.1 82.3 119.6

Link Distance (m) 109.4 109.4 167.2 167.2 99.7 66.7 90.1

Upstream Blk Time (%) 16 30 60 1 54

Queuing Penalty (veh) 91 170 0 0 0

Storage Bay Dist (m) 50.0 60.0

Storage Blk Time (%) 1 0 60 2

Queuing Penalty (veh) 6 0 153 7

Intersection: 5: Hwy 28 & 43 Ave

Movement EB EB WB WB WB NB NB NB SB SB SB SB

Directions Served L TR L T R L T TR L T T R

Maximum Queue (m) 35.6 27.8 60.8 64.5 26.3 46.9 99.0 99.2 62.3 90.8 88.1 22.9

Average Queue (m) 16.9 9.0 37.1 17.9 12.3 11.8 59.0 64.9 43.4 45.5 43.8 7.6

95th Queue (m) 31.4 19.8 58.6 40.6 20.5 35.3 90.8 95.4 68.5 78.2 74.8 17.1

Link Distance (m) 120.0 287.7 589.1 589.1 99.7 99.7 99.7

Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (m) 60.0 60.0 60.0 60.0 60.0

Storage Blk Time (%) 1 0 0 6 3 1

Queuing Penalty (veh) 2 0 0 2 18 4

Zone Summary

Zone wide Queuing Penalty: 455
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Appendix E – Storm Sewer – Rational Method Analysis 
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Appendix F – Public Open House Feedback Summaries 
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To: Amjad Khan, P.Eng. From: Brad Vander Heyden, P.Eng. 

 City of Cold Lake  Stantec Consulting Ltd. 

File: 116239311 - 01 Date: November 4, 2014 

 

Reference: Highway 28 Functional Design – Public Open House #2 Feedback Summary 

On October 8, 2014, Stantec presented the preferred plan for the Highway 28 Functional Design project at 
Public Open House #2. Since this time, Stantec has received feedback from several business owners and the 
general public. A Public Open House #2 Feedback List will also be provided as a separate document for the 
City’s reference. 

The purpose of this memorandum is to summarize the questions, comments, and recommendations that were 
received. As anticipated, some of the comments were repetitive, and therefore have been combined and 
compiled for constructive discussion. Following this memo, the intent is for Stantec to meet with the City to 
address the feedback items and discuss future considerations for the detailed design phase.  

The following categories were generated based on the feedback received.  For further detail regarding public 
feedback, Stantec will provide a separate document containing all the original comment forms. 

1. General 

Comments 

 “I think the proposals will be a tremendous improvement in traffic flow and safety. Thanks for the 
presentation.” 
 

Public Recommendations 

 Highway 28, from Centre Avenue to 50 Street (Zone 3), should be the start of construction. This area 
is currently congested and should be of highest priority. This comment was made by a Class 1 driver 
who has driven in the area for 36 years. 
 

2. OK Tire 

Comments 

 Developments along the west service road (between Centre Avenue and 52 Avenue) are losing access 
because of the new design at 52 Avenue intersection. 

 OK Tire services tractor/trailer units and they may not be able to get in now. 
 

 OK Tire is the only business in the City that services big trucks.  

Public Recommendations 

 Provide access where the fire station will be getting their access OR eliminate the service roads. 



November 4, 2014 

Amjad Khan, P.Eng. 
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 “My suggestion in regards to this project would be to not put in the proposed median at 52 Avenue 
infront of the 7-11 as this would cut off our big truck traffic from the north. Instead, open access at 51 
Avenue. This could be done by putting in a turning lane between 52 Avenue and 51 Avenue. Similar to 
the one proposed between 51 Avenue and 50 Avenue.” 

3. 52 Avenue 

Public Recommendations 

 “Based on the drawings I saw, the intersection at Highway 28 and 52 Street will have a stop light and 
a concrete divider to prevent through traffic on the service road on the west side of Highway 28. I 
submit that either the light or the concrete divider would solve the traffic issues that are of concern. I 
think that the stop light will be the better solution because it will allow people to get in and out of the 
area and prevent drivers from trying to dash in and out of traffic. If the concrete divider is put in, 
drivers will start to use the 7-11 parking lot to get around the divider or drive around the block past 
the daycare that is in the old elementary school to get to the businesses south of 55 Street. I think that 
is a poorer traffic pattern than we have now.” 

4. Jester Paint Supply and Office Essentials 

Public Recommendations 

 When putting a roadway behind our store and Dairy Queen, if the roadway could include the current 
back alley as a widened portion of road, it would allow trucks (especially semi trailers – 48’s and 54’s) 
a place to pull off and back into our loading docks without interfering with traffic flow. 

5. Humpty’s Family Restaurant  

Public Recommendations 

 Since the service road is already in place with storm sewers, block access to 50 Street and provide a 

shared access to the Humpty’s and the adjacent property to the south. We followed up with this 
business owner. He is essentially wanting the same access configuration as Tim Hortons or wanting 
to combine his access with the Ramada, information Centre, and the property to the south of 
Humpty’s (which is currently owned by the Elizabeth Settlement). 

6. Twisted Lizard   

Comments 

 No access currently provided to Twisted Lizard business, only the adjacent property. 

 The alley east of the Twisted Lizard will see more usage due to disconnection of service road and 50 
Street. Some vehicles already utilize this alley as a shortcut.  

 If the intersection improvements at 50 Street are implemented, this could potentially kill any future 
commercial property adjacent to the Twisted Lizard, due to limited access. 

 



November 4, 2014 

Amjad Khan, P.Eng. 
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Public Recommendations 

 Provide separate access off private driveway for Twisted Lizard. 

7. Rona   

Comments 

 In a matter of 3 blocks (38 to 34 Avenue) there are three entrances off Highway 28. This is unsafe 
considering the volume of traffic on Highway 28 and large trucks turning. 

 The existing service road acts as a staging area (see feedback form) for super B trucks and 
truck/trailer combinations (up to 50 to 60 feet). As a result, there would be significant queuing on 
Highway 28 which is unsafe for trucks and other vehicles. The proposed entrance does not allow for 
left turns into Rona. 

 Proposed entrance from proposed back road (behing Rona) would NEVER be opened for use as this is 
a lumber yard and not a thru way for traffic. This is not negotiable. 
- Allowing traffic through the yard will be unsafe, as trucks are being loaded and unloaded in this 

area. 

- Multiple forklifts are constantly moving through the yard transporting large , heavy products. 

- Trucks must back into loading dock of building across this area (where the proposed access is 

aligned). 

- Insurance company would not allow for such a traffic flow because of unsafe and potentially 

disastrous traffic environment. 

- If this was enforced, access to the storage building would be restricted and may have to be moved 

at a major cost. 

- If this was enforced, Rona would lose extensive storage. 

 Entrance off 34 Avenue must remain as is. The entrance allows for good traffic flow off and onto 
Highway 28. 

 Paving completed for our site (see feedback form) was specifically designed for the current layout and 
would require costly change with new proposal. The current road structure is designed well for 
commercial traffic flow and done in accordance with City of Cold Lake Engineering Standards. 

 Proposed entrance off Highway 28 is not acceptable.  
- Does not allow for left hand turns. 

- Area would end up acting as a staging area, which is unsafe. 

- Would restrict access to Rona and frustrate customers and deliveries. 

- Drainage would be seriously affected. 

Public Recommendations 

 34 Avenue access must remain (as shown on feedback form). 

 Service road from 38 Avenue to 34 Avenue must stay to allow for easy flow of traffic and staging area 

(see feedback form) . There are large truck volumes that not only service Rona, but also other 

businesses in the area such as Sears, Bottle Depot, etc. 

 38 Avenue intersection  should be designed to allow for Super B trucks to be able to make safe left and 

right hand turns. 

 No need for additional entrances off Highway 28 between 34 and 38 Avenue. 
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Appendix G – Opinion of Probable Cost 

 



The City of
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Schedule Description Subtotal Contingency

Subtotal, 

including 

Contingency

Engineering 

Services

Subtotal, , 

including 

Contingency and 

Engineering 

Services

Work by Others Total Estimated Cost

20% 10%

A Zone 1 - Highway 28 from South of 

Waste Transfer Station Access to 34 

Avenue

$3,888,000.00 $777,600.00 $4,665,600.00 $466,560.00 $5,132,160.00 $50,000.00 $5,182,000.00

B Zone 2 - Highway 28 from 34 Avenue 

to 50 Street
$12,015,000.00 $2,403,000.00 $14,418,000.00 $1,441,800.00 $15,859,800.00 $100,000.00 $15,960,000.00

C Zone 2A - New Access Roadway West 

of  Highway 28 from 34 Avenue to 43 

Avenue

$3,864,000.00 $772,800.00 $4,636,800.00 $463,680.00 $5,100,480.00 $100,000.00 $5,200,000.00

D Zone 2B - New Access Roadway East 

of  Highway 28 from 34 Avenue to 47 

Avenue

$5,140,000.00 $1,028,000.00 $6,168,000.00 $616,800.00 $6,784,800.00 $100,000.00 $6,885,000.00

E Zone 3 - Highway 28 from 50 Street to 

North of Centre Avenue and Centre 

Avenue East and West of Hwy 28

$4,975,000.00 $995,000.00 $5,970,000.00 $597,000.00 $6,567,000.00 $100,000.00 $6,667,000.00

F Zone 4 - Highway 28 from North of 

Centre Avenue to 110 South of 54 

Street

$4,524,000.00 $904,800.00 $5,428,800.00 $542,880.00 $5,971,680.00 $100,000.00 $6,072,000.00

$34,406,000.00 $6,881,200.00 $41,287,200.00 $4,128,720.00 $45,415,920.00 $550,000.00 $45,966,000.00

HIGHWAY 28 IMPROVEMENTS - CONSTRUCTION OPINION OF PROBABLE COST SUMMARY

TOTAL PROJECT COST

2/20/2014

V:\1162\active\116239311\07_reports_studies\Hwy 28 Functional Design Report\opc_20140212_draft_prelim_design_report.xlsx

Cost Estimate Summary
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Schedule A: Zone 1 - Highway 28 from South of Waste Transfer Station Access to 34 Avenue

Item
Section 

Number
Item of Work

Estimated 

Quantity
Unit Unit Price Total

Part A1: Contract Administration

Mobilization/Demobilization  1 Lump sum $391,400.00 $391,400.00

Traffic Accommodation 1 Lump sum $195,700.00 $195,700.00

Design, Supply & Implementation of ECO 

Plan 1 Lump sum $39,100.00 $39,100.00

Subtotal Part A1: $626,200.00

Part A2: Site Work Demolition and Removals

Saw cutting asphaltic concrete pavement - 

various depths 2,770 lin. m $30.00 $83,100.00

Remove and dispose of Asphaltic Concrete 

Pavement, including existing asphalt trails 2,313 sq. m $20.00 $46,250.00

Asphaltic Concrete Pavement Milling - 50mm 

depth 8,700 sq. m $15.00 $130,500.00

Remove and dispose of Street Light, 

including Base 1 each $500.00 $500.00

Remove existing Signs and Posts 3 each $200.00 $600.00

Subtotal Part A2: $260,950.00

Part A3: Roadway Base Construction

Topsoil Stripping to stockpile 2,376 cu. m $10.00 $23,760.00

Waste excavation - Haul off-site to approved 

disposal site 3,564 cu. m $15.00 $53,460.00

Common excavation - Reconstruct Ditch 

Foreslope 2,673 cu. m $15.00 $40,095.00

Subgrade preparation (300 mm depth) 11,880 sq. m $8.00 $95,040.00

Remove unsuitable subgrade material and 

replace with 300 mm depth pitrun gravel 

backfill material 891 cu. m $28.00 $24,948.00

300 mm depth Granular Subbase (Pitrun 

Gravel) 11,880 sq. m $35.00 $415,800.00

100 mm depth Granular Base Course 11,880 sq. m $20.00 $237,600.00

Subtotal Part A3: $890,703.00

Part A4:

250 mm Standard or Reversed Curb and 

Gutter 1,440 lin. m $140.00 $201,600.00

Stamped and Colored Concrete Cap for 

Islands and Medians 1,440 sq. m $250.00 $360,000.00

Subtotal Part A4: $561,600.00

Part A5: Asphaltic Concrete Paving

Prime coat 11,880 sq. m $1.50 $17,820.00

Tack coat 11,880 sq. m $0.90 $10,692.00

Hot Mix Asphaltic Concrete Pavement

Roadway Paving (16mm Aggregate) - 

75 mm lift 11,880 sq. m $30.00 $356,400.00

Concrete Work, Concrete Pavers and Interlocking 

Retaining Wall Systems

HIGHWAY 28 IMPROVEMENTS - CONSTRUCTION OPINION OF PROBABLE COSTS

2/20/2014
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Zone 1 Improvements



The City of

Cold Lake
SUMMARY OF UNIT PRICE SCHEDULES DIVISION 00

Section 00 41 43.01

Page 3 of 19

Schedule A: Zone 1 - Highway 28 from South of Waste Transfer Station Access to 34 Avenue

Item
Section 

Number
Item of Work

Estimated 

Quantity
Unit Unit Price Total

HIGHWAY 28 IMPROVEMENTS - CONSTRUCTION OPINION OF PROBABLE COSTS

Roadway Paving (12.5 mm 

Aggregate) - 50 mm lift 11,880 sq. m $20.00 $237,600.00

Roadway Overlay Paving (12.5 mm 

Aggregate) - 50 mm lift 16,668 sq. m $20.00 $333,350.00

Subtotal Part A5: $955,862.00

Part A6: Pavement Marking and Signage

Type 1-Thermoplastic Painted  Pavement 

Markings, Solid or Dashed Lines, 100mm 

Wide 4,320 m $30.00 $129,600.00

Type 1-Pavement Messages (Arrows) 8 Each $525.00 $4,200.00

Supply and Install New Roadway Signs 6 Each $225.00 $1,350.00

Subtotal Part A6: $135,150.00

Part A7: Landscaping and Site Furnishings

Soft-scaping (topsoil, seed) 21,000 sq. m $15.00 $315,000.00

Subtotal Part A7: $315,000.00

Part A8: Electrical

Supply and Install Streetlighting along centre 

median 360 lin. m $100.00 $36,000.00

Supply and Install Streetlighting along 

shoulder of roadway 690 lin. m $100.00 $69,000.00

Subtotal Part A8: $105,000.00

Part A9: Miscellaneous Work

Hydrovac (Provisional) 15 hours $400.00 $6,000.00

Supply, Installation and Removal of Silt 

Fencing 2,100 lin. m $15.00 $31,500.00

Subtotal Part A9: $37,500.00

Subtotal $3,887,965.00

Contingency 20% $777,593.00

Subtotal, including Contingency $4,665,558.00

Engineering Services 10% $466,555.80

Subtotal, including Contingency and Engineering Services $5,132,113.80

Work By Others

Prime Cost Sum, Utility Companies 

Miscellanous Tasks 1 lump sum $50,000.00 $50,000.00

TOTAL OPINION OF PROBABLE COSTS $5,182,113.80

SAY: $5,182,000.00

2/20/2014
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Section 00 41 43.01

Page 4 of 19

Schedule B: Zone 2 - Highway 28 from 34 Avenue to 50 Street

Item
Section 

Number
Item of Work

Estimated 

Quantity
Unit Unit Price Total

Part B1: Contract Administration

Mobilization/Demobilization  1 Lump sum $1,209,600.00 $1,209,600.00

Traffic Accommodation 1 Lump sum $604,800.00 $604,800.00

Design, Supply & Implementation of ECO 

Plan 1 Lump sum $121,000.00 $121,000.00

Subtotal Part B1: $1,935,400.00

Part B2: Site Work Demolition and Removals

Saw cutting asphaltic concrete pavement - 

various depths 5,680 lin. m $30.00 $170,400.00

Saw cutting concrete

Concrete curb and gutter 40 each $60.00 $2,400.00

Remove and dispose of Asphaltic Concrete 

Pavement, including existing asphalt trails 24,132 sq. m $20.00 $482,640.00

Asphaltic Concrete Pavement Milling - 50mm 

depth 13,700 sq. m $15.00 $205,500.00

Remove and dispose of concrete curb and 

gutter 6,300 lin. m $30.00 $189,000.00

Remove and dispose of Street Light Bases 12 each $500.00 $6,000.00

Remove and salvage existing Traffic Control 

Strucures 2 each $50,000.00 $100,000.00

Remove existing Signs and Posts 20 each $200.00 $4,000.00

Subtotal Part B2: $1,159,940.00

Part B3: Storm Sewer Mains

Trench Excavation, Compaction, and 

Backfill,

200mm, 250mm, 300mm & 375 mm 

Dia. pipe:

0 - 4.0 m depth 125 lin. m $205.00 $25,625.00

450mm, 525 mm and 600mm Dia. 

pipe:

0 - 4.0 m depth 405 lin. m $205.00 $83,025.00

675mm, 750mm and 900mm Dia 

Pipe

0 - 4.0 m depth 320 lin. m $335.00 $107,200.00

1050 mm, 1200mm and 1350mm 

Dia.. Pipe

4.0 m to 5.0 m depth 115 lin. m $480.00 $55,200.00

Class B Bedding (Flexible Pipe) - Sand 

Bedding placed to 300mm above of pipe

200 mm, 250 mm, 300 mm 

and 375 mm Dia. pipe 125 lin. m $30.00 $3,750.00

450 mm, 525 mm and 600 

mm Dia. pipe 405 lin. m $40.00 $16,200.00

Class B Bedding (Rigid Pipe) - Screened 

Rock Bedding placed to springline of pipe

750 mm and 900 mm Dia. pipe 320 lin. m $30.00 $9,600.00

1050 mm, 1200 mm and 1350 mm 

Dia. pipe 115 lin. m $60.00 $6,900.00

Remove unsuitable subgrade material and 

replace with Screened Rock backfill material 145 cu. m $35.00 $5,066.25

HIGHWAY 28 IMPROVEMENTS - CONSTRUCTION OPINION OF PROBABLE COSTS

2/20/2014

V:\1162\active\116239311\07_reports_studies\Hwy 28 Functional Design Report\opc_20140212_draft_prelim_design_report.xlsx

Zone 2 Improvements 



The City of

Cold Lake

SUMMARY OF UNIT PRICE SCHEDULES DIVISION 00

Section 00 41 43.01

Page 5 of 19

Schedule B: Zone 2 - Highway 28 from 34 Avenue to 50 Street

Item
Section 

Number
Item of Work

Estimated 

Quantity
Unit Unit Price Total

HIGHWAY 28 IMPROVEMENTS - CONSTRUCTION OPINION OF PROBABLE COSTS

Storm Sewer Pipe - P.V.C. "Ultra-Rib" Pipe, 

CSA B182.5 c/w bedding

375 mm 125 lin. m $60.00 $7,500.00

525 mm 90 lin. m $105.00 $9,450.00

600 mm 315 lin. m $155.00 $48,825.00

675 mm 115 lin. m $190.00 $21,850.00

Storm Sewer Pipe - Sulphate Resistant 

Rubber Gasket Concrete Pipe, ASTM C76 

Class 3

900 mm 305 lin. m $450.00 $137,250.00

1050 mm 115 lin. m $550.00 $63,250.00

1200 mm Type 5A Standard Manhole, 

including Base Precast Barrels, Slab Top, 

Grade Rings and/or Bricks (Max. Pipe size = 

600 mm) 14 vert. m $1,500.00 $21,000.00

1200 mm Type 5A Standard Manhole, 

including Precast Barrels, Slab Top, Grade 

Rings and/or Bricks installed on "1-S" Base 

Unit 8 vert. m $1,200.00 $9,600.00

Type "1-S" Manhole and Catchbasin 

Manhole Precast Base Components

1200 mm x 1200 mm x 2020 mm 

Vault (Max. Pipe size = 900 mm) 2 each $8,100.00 $16,200.00

1800 mm x 1800 mm x 2020 mm 

Vault (Max. Pipe size = 1500 mm) 1 each $15,000.00 $15,000.00

Storm Manhole and Catchbasin Manhole 

Frames and covers

F49 frame c/w solid cover 10 each $800.00 $8,000.00

Catchbasin Assemblies, including frame and 

cover, side inlet,  precast CB collar, and 

precast barrel c/w monolithic or separate 

base 20 each $2,500.00 $50,000.00

Catchbasin Leads  c/w trench excavation, 

compaction, and backfill

250 mm P.V.C. "Ultra-rib" 300 lin. m $100.00 $30,000.00

Subtotal Part B3: $750,491.25

Part B4: Roadway Base Construction

B4-1:   Hwy 28

Roadway Waste excavation - Haul off-site to 

approved disposal site 7,920 cu. m $40.00 $316,800.00

Subgrade preparation (300 mm depth) 19,800 sq. m $8.00 $158,400.00

Remove unsuitable subgrade material and 

replace with 300 mm depth pitrun gravel 

backfill material 1,980 cu. m $28.00 $55,440.00

300 mm depth Granular Subbase (Pitrun 

Gravel) 26,400 sq. m $35.00 $924,000.00

100 mm depth Granular Base Course 26,400 sq. m $20.00 $528,000.00

B4-2:   Service Roads, Cross Street connections and Roadway Connections from Hwy 28 to Private Properties 

Roadway Waste excavation - Haul off-site to 

approved disposal site 4,720 cu. m $40.00 $188,800.00

Subgrade preparation (300 mm depth) 7,080 sq. m $8.00 $56,640.00

2/20/2014
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Schedule B: Zone 2 - Highway 28 from 34 Avenue to 50 Street

Item
Section 

Number
Item of Work

Estimated 

Quantity
Unit Unit Price Total

HIGHWAY 28 IMPROVEMENTS - CONSTRUCTION OPINION OF PROBABLE COSTS

Remove unsuitable subgrade material and 

replace with 300 mm depth pitrun gravel 

backfill material 708 cu. m $28.00 $19,824.00

375 mm depth Granular Base Course 9,440 sq. m $20.00 $188,800.00

B4-3:   Asphalt Trails

Asphalt Trail Waste excavation - Haul off-

site to approved disposal site 226 cu. m $40.00 $9,030.00

Subgrade preparation (150 mm depth) 645 sq. m $4.00 $2,580.00

200 mm depth Granular Base Course sq. m $20.00 $0.00

645 

Subtotal Part B4: $2,448,314.00

Part B5:

250 mm Standard or Reversed Curb and 

Gutter 7,350 lin. m $140.00 $1,029,000.00

Stamped and Colored Concrete Cap for 

Islands and Medians 3,850 sq. m $250.00 $962,500.00

Subtotal Part B5: $1,991,500.00

Part B6: Asphaltic Concrete Paving

Prime coat 27,590 sq. m $1.50 $41,385.00

Tack coat 61,270 sq. m $0.90 $55,143.00

B6-1:   Hwy 28

Hot Mix Asphaltic Concrete Pavement

Roadway Paving (16mm Aggregate) - 

75 mm lift 19,980 sq. m $30.00 $599,400.00

Roadway Paving (12.5 mm 

Aggregate) - 50 mm lift 19,980 sq. m $20.00 $399,600.00

Roadway Overlay Paving (12.5 mm 

Aggregate) - 50 mm lift 13,700 sq. m $20.00 $274,000.00

B6-2:   Service Roads, Cross Street connections and Roadway Connections from Hwy 28 to Private Properties 

Roadway Paving (12.5 mm Aggregate) - 

Initial 50 mm lift 7,610 sq. m $20.00 $152,200.00

Roadway Paving (12.5 mm Aggregate) - 

Final 50 mm lift 7,610 sq. m $20.00 $152,200.00

B6-3:   Asphalt Trails

Asphalt Trail Paving - Mix Type 5d 

(16mm Aggregate) - 50 mm lift 645 sq. m $20.00 $12,900.00

Subtotal Part B6: $1,686,828.00

Part B7: Pavement Marking and Signage

Type 1-Thermoplastic Painted  Pavement 

Markings, Solid or Dashed Lines, 100mm 

Wide 5,900 m $30.00 $177,000.00

Type 1-Thermoplastic Painted  Pavement 

Markings, Intersection Guide Lines, 100mm 

Wide m $75.00 $0.00

Type 1-Thermoplastic Pavement  Markings, 

Stop Bars 300mm wide 200 m $90.00 $18,000.00

Type 1-Thermoplastic Cross Walk Lines, 

200mm 1,200 m $65.00 $78,000.00

Concrete Work, Concrete Pavers and Interlocking 

Retaining Wall Systems

2/20/2014
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Schedule B: Zone 2 - Highway 28 from 34 Avenue to 50 Street

Item
Section 

Number
Item of Work

Estimated 

Quantity
Unit Unit Price Total

HIGHWAY 28 IMPROVEMENTS - CONSTRUCTION OPINION OF PROBABLE COSTS

Type 1-Pavement Messages (Arrows) 30 Each $525.00 $15,750.00

Supply and Install New Roadway Signs 20 Each $225.00 $4,500.00

Subtotal Part B7: $293,250.00

Part B8: Landscaping and Site Furnishings

Tree Planting each $2,000.00 $0.00

Soft-scaping (topsoil, seed) 28,150 sq. m $15.00 $422,250.00

Subtotal Part B8: $422,250.00

Part B9: Electrical

Supply and Install Streetlighting 1,350 lin. m $100.00 $135,000.00

Supply and Install Traffic Control, including 

davit bases, davit structures, ducting and 

traffic controller 4 each $275,000.00 $1,100,000.00

Subtotal Part B9: $1,235,000.00

Part B10: Miscellaneous Work

Hydrovac (Provisional) 30 hours $400.00 $12,000.00

Supply, Installation and Removal of Silt 

Fencing 2,700 lin. m $15.00 $40,500.00

Supply, Installation, Cleaning and Removal 

of Sediment Traps 20 each $2,000.00 $40,000.00

Subtotal Part B10: $92,500.00

Subtotal $12,015,473.25

Contingency 20% $2,403,094.65

Subtotal, including Contingency $14,418,567.90

Engineering Services 10% $1,441,856.79

Subtotal, including Contingency and Engineering Services $15,860,424.69

Work By Others

Prime Cost Sum, Utility Companies 

Miscellanous Tasks 1 lump sum $100,000.00 $100,000.00

TOTAL OPINION OF PROBABLE COSTS $15,960,424.69

SAY: $15,960,000.00

2/20/2014
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Schedule C: Zone 2A - New Access Roadway West of  Highway 28 from 34 Avenue to 43 Avenue

Item
Section 

Number
Item of Work

Estimated 

Quantity
Unit Unit Price Total

Part C1: Contract Administration

Mobilization/Demobilization  1 Lump sum $389,000.00 $389,000.00

Traffic Accommodation 1 Lump sum $194,500.00 $194,500.00

Design, Supply & Implementation of ECO 

Plan 1 Lump sum $38,900.00 $38,900.00

Subtotal Part C1: $622,400.00

Part C2: Site Work Demolition and Removals

Saw cutting asphaltic concrete pavement - 

various depths 150 lin. m $30.00 $4,500.00

Remove and dispose of Asphaltic Concrete 

Pavement, including existing asphalt trails 3,000 sq. m $20.00 $60,000.00

Remove existing Signs and Posts 15 each $200.00 $3,000.00

Subtotal Part C2: $67,500.00

Part C3: Storm Sewer Mains

Trench Excavation, Compaction, and 

Backfill,

450mm, 525 mm and 600mm Dia. 

pipe:

0 - 4.0 m depth 315 lin. m $205.00 $64,575.00

675mm, 750mm and 900mm Dia 

Pipe

0 - 4.0 m depth 320 lin. m $335.00 $107,200.00

1050 mm, 1200mm and 1350mm 

Dia.. Pipe

4.0 m to 5.0 m depth 115 lin. m $480.00 $55,200.00

Class B Bedding (Flexible Pipe) - Sand 

Bedding placed to 300mm above of pipe

450 mm, 525 mm and 600 

mm Dia. pipe 315 lin. m $40.00 $12,600.00

Class B Bedding (Rigid Pipe) - Screened 

Rock Bedding placed to springline of pipe

750 mm and 900 mm Dia. pipe 320 lin. m $30.00 $9,600.00

1050 mm, 1200 mm and 1350 mm 

Dia. pipe 115 lin. m $60.00 $6,900.00

Remove unsuitable subgrade material and 

replace with Screened Rock backfill material 113 cu. m $35.00 $3,937.50

Storm Sewer Pipe - P.V.C. "Ultra-Rib" Pipe, 

CSA B182.5 c/w bedding

600 mm 315 lin. m $155.00 $48,825.00

675 mm 115 lin. m $190.00 $21,850.00

Storm Sewer Pipe - Sulphate Resistant 

Rubber Gasket Concrete Pipe, ASTM C76 

Class 3

900 mm 305 lin. m $450.00 $137,250.00

1050 mm 115 lin. m $550.00 $63,250.00

1200 mm Type 5A Standard Manhole, 

including Base Precast Barrels, Slab Top, 

Grade Rings and/or Bricks (Max. Pipe size = 

600 mm) 14 vert. m $1,500.00 $21,000.00

1200 mm Type 5A Standard Manhole, 

including Precast Barrels, Slab Top, Grade 

Rings and/or Bricks installed on "1-S" Base 

Unit 8 vert. m $1,200.00 $9,600.00

HIGHWAY 28 IMPROVEMENTS - CONSTRUCTION OPINION OF PROBABLE COSTS
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Schedule C: Zone 2A - New Access Roadway West of  Highway 28 from 34 Avenue to 43 Avenue

Item
Section 

Number
Item of Work

Estimated 

Quantity
Unit Unit Price Total

HIGHWAY 28 IMPROVEMENTS - CONSTRUCTION OPINION OF PROBABLE COSTS

Type "1-S" Manhole and Catchbasin 

Manhole Precast Base Components

1200 mm x 1200 mm x 2020 mm 

Vault (Max. Pipe size = 900 mm) 2 each $8,100.00 $16,200.00

1800 mm x 1800 mm x 2020 mm 

Vault (Max. Pipe size = 1500 mm) 1 each $15,000.00 $15,000.00

Storm Manhole and Catchbasin Manhole 

Frames and covers

F49 frame c/w solid cover 10 each $800.00 $8,000.00

Catchbasin Assemblies, including frame and 

cover, side inlet,  precast CB collar, and 

precast barrel c/w monolithic or separate 

base 20 each $2,500.00 $50,000.00

Catchbasin Leads  c/w trench excavation, 

compaction, and backfill

250 mm P.V.C. "Ultra-rib" 150 lin. m $100.00 $15,000.00

Subtotal Part C3: $665,987.50

Part C4: Roadway Base Construction

Roadway Waste excavation - Haul off-site to 

approved disposal site 10,080 cu. m $40.00 $403,200.00

Subgrade preparation (300 mm depth) 15,120 sq. m $8.00 $120,960.00

Remove unsuitable subgrade material and 

replace with 300 mm depth pitrun gravel 

backfill material 1,512 cu. m $28.00 $42,336.00

375 mm depth Granular Base Course 20,160 sq. m $20.00 $403,200.00

Subtotal Part C4: $969,696.00

Part C5:

250 mm Standard or Reversed Curb and 

Gutter 2,880 lin. m $140.00 $403,200.00

Subtotal Part C5: $403,200.00

Part C6: Asphaltic Concrete Paving

Prime coat 15,840 sq. m $1.50 $23,760.00

Tack coat 15,840 sq. m $0.90 $14,256.00

B6-2:   Service Roads, Cross Street connections and Roadway Connections from Hwy 28 to Private Properties 

Roadway Paving (12.5 mm Aggregate) - 

Initial 50 mm lift 15,840 sq. m $20.00 $316,800.00

Roadway Paving (12.5 mm Aggregate) - 

Final 50 mm lift 15,840 sq. m $20.00 $316,800.00

Subtotal Part C6: $671,616.00

Part C7: Pavement Marking and Signage

Type 1-Thermoplastic Painted  Pavement 

Markings, Solid or Dashed Lines, 100mm 

Wide 1,440 m $30.00 $43,200.00

Supply and Install New Roadway Signs 20 Each $225.00 $4,500.00

Subtotal Part C7: $47,700.00

Concrete Work, Concrete Pavers and Interlocking 

Retaining Wall Systems

2/20/2014
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Schedule C: Zone 2A - New Access Roadway West of  Highway 28 from 34 Avenue to 43 Avenue

Item
Section 

Number
Item of Work

Estimated 

Quantity
Unit Unit Price Total

HIGHWAY 28 IMPROVEMENTS - CONSTRUCTION OPINION OF PROBABLE COSTS

Part C8: Landscaping and Site Furnishings

Soft-scaping (topsoil, seed) 12,960 sq. m $15.00 $194,400.00

Subtotal Part C8: $194,400.00

Part C9: Electrical

Supply and Install Streetlighting 1,440 lin. m $100.00 $144,000.00

Subtotal Part C9: $144,000.00

Part C10: Miscellaneous Work

Hydrovac (Provisional) 10 hours $400.00 $4,000.00

Supply, Installation and Removal of Silt 

Fencing 2,880 lin. m $15.00 $43,200.00

Supply, Installation, Cleaning and Removal 

of Sediment Traps 15 each $2,000.00 $30,000.00

Subtotal Part C10: $77,200.00

Subtotal $3,863,699.50

Contingency 20% $772,739.90

Subtotal, including Contingency $4,636,439.40

Engineering Services 10% $463,643.94

Subtotal, including Contingency and Engineering Services $5,100,083.34

Work By Others

Prime Cost Sum, Utility Companies 

Miscellanous Tasks 1 lump sum $100,000.00 $100,000.00

TOTAL OPINION OF PROBABLE COSTS $5,200,083.34

SAY: $5,200,000.00

2/20/2014
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Schedule D: Zone 2B - New Access Roadway East of  Highway 28 from 34 Avenue to 47 Avenue

Item
Section 

Number
Item of Work

Estimated 

Quantity
Unit Unit Price Total

Part B1: Contract Administration

Mobilization/Demobilization  1 Lump sum $517,500.00 $517,500.00

Traffic Accommodation 1 Lump sum $258,700.00 $258,700.00

Design, Supply & Implementation of ECO 

Plan 1 Lump sum $51,700.00 $51,700.00

Subtotal Part B1: $827,900.00

Part B2: Site Work Demolition and Removals

Saw cutting asphaltic concrete pavement - 

various depths 500 lin. m $30.00 $15,000.00

Remove and dispose of Asphaltic Concrete 

Pavement, including existing asphalt trails 4,800 sq. m $20.00 $96,000.00

Remove existing Signs and Posts 15 each $200.00 $3,000.00

Subtotal Part B2: $114,000.00

Part B3: Storm Sewer Mains

Trench Excavation, Compaction, and 

Backfill,

200mm, 250mm, 300mm & 375 mm 

Dia. pipe:

0 - 4.0 m depth 125 lin. m $205.00 $25,625.00

450mm, 525 mm and 600mm Dia. 

pipe:

0 - 4.0 m depth 405 lin. m $205.00 $83,025.00

675mm, 750mm and 900mm Dia 

Pipe

0 - 4.0 m depth 320 lin. m $335.00 $107,200.00

1050 mm, 1200mm and 1350mm 

Dia.. Pipe

4.0 m to 5.0 m depth 115 lin. m $480.00 $55,200.00

Class B Bedding (Flexible Pipe) - Sand 

Bedding placed to 300mm above of pipe

200 mm, 250 mm, 300 mm 

and 375 mm Dia. pipe 125 lin. m $30.00 $3,750.00

450 mm, 525 mm and 600 

mm Dia. pipe 405 lin. m $40.00 $16,200.00

Class B Bedding (Rigid Pipe) - Screened 

Rock Bedding placed to springline of pipe

750 mm and 900 mm Dia. pipe 320 lin. m $30.00 $9,600.00

1050 mm, 1200 mm and 1350 mm 

Dia. pipe 115 lin. m $60.00 $6,900.00

Remove unsuitable subgrade material and 

replace with Screened Rock backfill material 135 cu. m $35.00 $4,738.13

Storm Sewer Pipe - P.V.C. "Ultra-Rib" Pipe, 

CSA B182.5 c/w bedding

600 mm 315 lin. m $155.00 $48,825.00

675 mm 115 lin. m $190.00 $21,850.00

Storm Sewer Pipe - Sulphate Resistant 

Rubber Gasket Concrete Pipe, ASTM C76 

Class 3

900 mm 305 lin. m $450.00 $137,250.00

1050 mm 115 lin. m $550.00 $63,250.00

HIGHWAY 28 IMPROVEMENTS - CONSTRUCTION OPINION OF PROBABLE COSTS

2/20/2014
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Section 00 41 43.01
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Schedule D: Zone 2B - New Access Roadway East of  Highway 28 from 34 Avenue to 47 Avenue

Item
Section 

Number
Item of Work

Estimated 

Quantity
Unit Unit Price Total

HIGHWAY 28 IMPROVEMENTS - CONSTRUCTION OPINION OF PROBABLE COSTS

1200 mm Type 5A Standard Manhole, 

including Base Precast Barrels, Slab Top, 

Grade Rings and/or Bricks (Max. Pipe size = 

600 mm) 14 vert. m $1,500.00 $21,000.00

1200 mm Type 5A Standard Manhole, 

including Precast Barrels, Slab Top, Grade 

Rings and/or Bricks installed on "1-S" Base 

Unit 8 vert. m $1,200.00 $9,600.00

Type "1-S" Manhole and Catchbasin 

Manhole Precast Base Components

1200 mm x 1200 mm x 2020 mm 

Vault (Max. Pipe size = 900 mm) 2 each $8,100.00 $16,200.00

1800 mm x 1800 mm x 2020 mm 

Vault (Max. Pipe size = 1500 mm) 1 each $15,000.00 $15,000.00

Storm Manhole and Catchbasin Manhole 

Frames and covers

F49 frame c/w solid cover 10 each $800.00 $8,000.00

Catchbasin Assemblies, including frame and 

cover, side inlet,  precast CB collar, and 

precast barrel c/w monolithic or separate 

base 20 each $2,500.00 $50,000.00

Catchbasin Leads  c/w trench excavation, 

compaction, and backfill

250 mm P.V.C. "Ultra-rib" 150 lin. m $100.00 $15,000.00

Subtotal Part B3: $718,213.13

Part B4: Roadway Base Construction

Roadway Waste excavation - Haul off-site to 

approved disposal site 14,000 cu. m $40.00 $560,000.00

Subgrade preparation (300 mm depth) 21,000 sq. m $8.00 $168,000.00

Remove unsuitable subgrade material and 

replace with 300 mm depth pitrun gravel 

backfill material 2,100 cu. m $28.00 $58,800.00

375 mm depth Granular Base Course 28,000 sq. m $20.00 $560,000.00

Subtotal Part B4: $1,346,800.00

Part B5:

250 mm Standard or Reversed Curb and 

Gutter 4,000 lin. m $140.00 $560,000.00

Subtotal Part B5: $560,000.00

Part B6: Asphaltic Concrete Paving

Prime coat 22,000 sq. m $1.50 $33,000.00

Tack coat 22,000 sq. m $0.90 $19,800.00

B6-2:   Service Roads, Cross Street connections and Roadway Connections from Hwy 28 to Private Properties 

Roadway Paving (12.5 mm Aggregate) - 

Initial 50 mm lift 22,000 sq. m $20.00 $440,000.00

Roadway Paving (12.5 mm Aggregate) - 

Final 50 mm lift 22,000 sq. m $20.00 $440,000.00

Subtotal Part B6: $932,800.00

Concrete Work, Concrete Pavers and Interlocking 

Retaining Wall Systems

2/20/2014
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Schedule D: Zone 2B - New Access Roadway East of  Highway 28 from 34 Avenue to 47 Avenue

Item
Section 

Number
Item of Work

Estimated 

Quantity
Unit Unit Price Total

HIGHWAY 28 IMPROVEMENTS - CONSTRUCTION OPINION OF PROBABLE COSTS

Part B7: Pavement Marking and Signage

Type 1-Thermoplastic Painted  Pavement 

Markings, Solid or Dashed Lines, 100mm 

Wide 2,000 m $30.00 $60,000.00

Supply and Install New Roadway Signs 20 Each $225.00 $4,500.00

Subtotal Part B7: $64,500.00

Part B8: Landscaping and Site Furnishings

Soft-scaping (topsoil, seed) 18,000 sq. m $15.00 $270,000.00

Subtotal Part B8: $270,000.00

Part B9: Electrical

Supply and Install Streetlighting 2,000 lin. m $100.00 $200,000.00

Subtotal Part B9: $200,000.00

Part B10: Miscellaneous Work

Hydrovac (Provisional) 15 hours $400.00 $6,000.00

Supply, Installation and Removal of Silt 

Fencing 4,000 lin. m $15.00 $60,000.00

Supply, Installation, Cleaning and Removal 

of Sediment Traps 20 each $2,000.00 $40,000.00

Subtotal Part B10: $106,000.00

Subtotal $5,140,213.13

Contingency 20% $1,028,042.63

Subtotal, including Contingency $6,168,255.75

Engineering Services 10% $616,825.58

Subtotal, including Contingency and Engineering Services $6,785,081.33

Work By Others

Prime Cost Sum, Utility Companies 

Miscellanous Tasks 1 lump sum $100,000.00 $100,000.00

TOTAL OPINION OF PROBABLE COSTS $6,885,081.33

SAY: $6,885,000.00

2/20/2014
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Schedule E:

Item
Section 

Number
Item of Work

Estimated 

Quantity
Unit Unit Price Total

Part E1: Contract Administration

Mobilization/Demobilization  1 Lump sum $500,800.00 $500,800.00

Traffic Accommodation 1 Lump sum $250,400.00 $250,400.00

Design, Supply & Implementation of ECO 

Plan 1 Lump sum $50,100.00 $50,100.00

Subtotal Part E1: $801,300.00

Part E2: Site Work Demolition and Removals

Saw cutting asphaltic concrete pavement - 

various depths 80 lin. m $30.00 $2,400.00

Saw cutting concrete

Concrete curb and gutter 14 each $60.00 $840.00

Remove and dispose of Asphaltic Concrete 

Pavement, including existing asphalt trails 10,000 sq. m $20.00 $200,000.00

Asphaltic Concrete Pavement Milling - 50mm 

depth 10,000 sq. m $15.00 $150,000.00

Remove and dispose of concrete curb and 

gutter 2,000 lin. m $30.00 $60,000.00

Remove and dispose of Street Light Bases 12 each $500.00 $6,000.00

Remove and salvage existing Traffic Control 

Strucures 2 each $50,000.00 $100,000.00

Remove existing Signs and Posts 20 each $200.00 $4,000.00

Subtotal Part E2: $523,240.00

Part E3: Storm Sewer Mains

Trench Excavation, Compaction, and 

Backfill,

200mm, 250mm, 300mm & 375 mm 

Dia. pipe:

0 - 4.0 m depth 90 lin. m $205.00 $18,450.00

Class B Bedding (Flexible Pipe) - Sand 

Bedding placed to 300mm above of pipe

200 mm, 250 mm, 300 mm 

and 375 mm Dia. pipe 90 lin. m $30.00 $2,700.00

Remove unsuitable subgrade material and 

replace with Screened Rock backfill material 14 cu. m $35.00 $472.50

Storm Sewer Pipe - P.V.C. "Ultra-Rib" Pipe, 

CSA B182.5 c/w bedding

375 mm 90 lin. m $60.00 $5,400.00

1200 mm Type 5A Standard Manhole, 

including Base Precast Barrels, Slab Top, 

Grade Rings and/or Bricks (Max. Pipe size = 

600 mm) 3 vert. m $1,500.00 $4,500.00

Storm Manhole and Catchbasin Manhole 

Frames and covers

F49 frame c/w solid cover 1 each $800.00 $800.00

Catchbasin Assemblies, including frame and 

cover, side inlet,  precast CB collar, and 

precast barrel c/w monolithic or separate 

base 6 each $2,500.00 $15,000.00

Catchbasin Leads  c/w trench excavation, 

compaction, and backfill

250 mm P.V.C. "Ultra-rib" 75 lin. m $100.00 $7,500.00

Subtotal Part E3: $54,822.50

HIGHWAY 28 IMPROVEMENTS - CONSTRUCTION OPINION OF PROBABLE COSTS

Zone 3 - Highway 28 from 50 Street to North of Centre Avenue and Centre Avenue East 

and West of Hwy 28

2/20/2014
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Schedule E:

Item
Section 

Number
Item of Work

Estimated 

Quantity
Unit Unit Price Total

HIGHWAY 28 IMPROVEMENTS - CONSTRUCTION OPINION OF PROBABLE COSTS

Zone 3 - Highway 28 from 50 Street to North of Centre Avenue and Centre Avenue East 

and West of Hwy 28

Part E4: Roadway Base Construction

E4-1:   Hwy 28 and Centre Avenue

Roadway Waste excavation - Haul off-site to 

approved disposal site 3,000 cu. m $40.00 $120,000.00

Subgrade preparation (300 mm depth) 7,500 sq. m $8.00 $60,000.00

Remove unsuitable subgrade material and 

replace with 300 mm depth pitrun gravel 

backfill material 750 cu. m $28.00 $21,000.00

300 mm depth Granular Subbase (Pitrun 

Gravel) 10,000 sq. m $35.00 $350,000.00

100 mm depth Granular Base Course 10,000 sq. m $20.00 $200,000.00

E4-2:   Service Roads

Roadway Waste excavation - Haul off-site to 

approved disposal site 1,344 cu. m $40.00 $53,760.00

Subgrade preparation (300 mm depth) 3,360 sq. m $8.00 $26,880.00

Remove unsuitable subgrade material and 

replace with 300 mm depth pitrun gravel 

backfill material 336 cu. m $28.00 $9,408.00

375 mm depth Granular Base Course 4,480 sq. m $20.00 $89,600.00

E4-3:   Asphalt Trails

Asphalt Trail Waste excavation - Haul off-

site to approved disposal site 746 cu. m $40.00 $29,820.00

Subgrade preparation (150 mm depth) 2,130 sq. m $4.00 $8,520.00

200 mm depth Granular Base Course 2,130 sq. m $20.00 $42,600.00

Subtotal Part E4: $1,011,588.00

Part E5:

250 mm Standard or Reversed Curb and 

Gutter 3,900 lin. m $140.00 $546,000.00

Stamped and Colored Concrete Cap for 

Islands and Medians 2,475 sq. m $250.00 $618,750.00

Subtotal Part E5: $1,164,750.00

Part E6: Asphaltic Concrete Paving

Prime coat 16,305 sq. m $1.50 $24,457.50

Tack coat 16,305 sq. m $0.90 $14,674.50

E6-1:   Hwy 28 and Centre Avenue

Hot Mix Asphaltic Concrete Pavement

Roadway Paving (16mm Aggregate) 

- 75 mm lift 6,250 sq. m $30.00 $187,500.00

Roadway Paving (12.5 mm 

Aggregate) - 50 mm lift 6,250 sq. m $20.00 $125,000.00

Roadway Overlay Paving (12.5 mm 

Aggregate) - 50 mm lift 10,000 sq. m $20.00 $200,000.00

E6-2:   Service Roads

Roadway Paving (12.5 mm Aggregate) - 

Initial 50 mm lift 3,500 sq. m $20.00 $70,000.00

Roadway Paving (12.5 mm Aggregate) - 

Final 50 mm lift 3,500 sq. m $20.00 $70,000.00

E6-3:   Asphalt Trails

Asphalt Trail Paving - Mix Type 5d 

(16mm Aggregate) - 50 mm lift 2,130 sq. m $20.00 $42,600.00

Subtotal Part E6: $734,232.00

Concrete Work, Concrete Pavers and Interlocking 

Retaining Wall Systems

2/20/2014
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Schedule E:

Item
Section 

Number
Item of Work

Estimated 

Quantity
Unit Unit Price Total

HIGHWAY 28 IMPROVEMENTS - CONSTRUCTION OPINION OF PROBABLE COSTS

Zone 3 - Highway 28 from 50 Street to North of Centre Avenue and Centre Avenue East 

and West of Hwy 28

Part E7: Pavement Marking and Signage

Type 1-Thermoplastic Painted  Pavement 

Markings, Solid or Dashed Lines, 100mm 

Wide 1,900 m $30.00 $57,000.00

Type 1-Thermoplastic Painted  Pavement 

Markings, Intersection Guide Lines, 100mm 

Wide 60 m $75.00 $4,500.00

Type 1-Thermoplastic Pavement  Markings, 

Stop Bars 300mm wide 20 m $90.00 $1,800.00

Type 1-Thermoplastic Cross Walk Lines, 

200mm 80 m $65.00 $5,200.00

Type 1-Pavement Messages (Arrows) 8 Each $525.00 $4,200.00

Supply and Install New Roadway Signs 20 Each $225.00 $4,500.00

Subtotal Part E7: $77,200.00

Part E8: Landscaping and Site Furnishings

Tree Planting 25 each $2,000.00 $50,000.00

Soft-scaping (topsoil, seed) 7,800 sq. m $15.00 $117,000.00

Subtotal Part E8: $167,000.00

Part E9: Electrical

Supply and Install Streetlighting 1,000 lin. m $100.00 $100,000.00

Supply and Install Traffic Control, including 

davit bases, davit structures, ducting and 

traffic controller 1 each $275,000.00 $275,000.00

Subtotal Part E9: $375,000.00

Part E10: Miscellaneous Work

Hydrovac (Provisional) 30 hours $400.00 $12,000.00

Supply, Installation and Removal of Silt 

Fencing 2,500 lin. m $15.00 $37,500.00

Supply, Installation, Cleaning and Removal 

of Sediment Traps 8 each $2,000.00 $16,000.00

Subtotal Part E10: $65,500.00

Subtotal $4,974,632.50

Contingency 20% $994,926.50

Subtotal, including Contingency $5,969,559.00

Engineering Services 10% $596,955.90

Subtotal, including Contingency and Engineering Services $6,566,514.90

Work By Others

Prime Cost Sum, Utility Companies 

Miscellanous Tasks 1 lump sum $100,000.00 $100,000.00

TOTAL OPINION OF PROBABLE COSTS $6,666,514.90

SAY: $6,667,000.00

2/20/2014
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Schedule F: Zone 4 - Highway 28 from North of Centre Avenue to 110 South of 54 Street

Item
Section 

Number
Item of Work

Estimated 

Quantity
Unit Unit Price Total

Part F1: Contract Administration

Mobilization/Demobilization  1 Lump sum $455,500.00 $455,500.00

Traffic Accommodation 1 Lump sum $227,700.00 $227,700.00

Design, Supply & Implementation of ECO 

Plan 1 Lump sum $45,500.00 $45,500.00

Subtotal Part F1: $728,700.00

Part F2: Site Work Demolition and Removals

Saw cutting asphaltic concrete pavement - 

various depths 900 lin. m $30.00 $27,000.00

Saw cutting Concrete curb and gutter 8 each $60.00 $480.00

Remove and dispose of Asphaltic Concrete 

Pavement, including existing asphalt trails 10,510 sq. m $20.00 $210,200.00

Asphaltic Concrete Pavement Milling - 50mm 

depth 3,870 sq. m $15.00 $58,050.00

Remove and dispose of concrete curb and 

gutter 3,520 lin. m $30.00 $105,600.00

Remove and dispose of Street Light Bases 15 each $500.00 $7,500.00

Remove and salvage existing Traffic Control 

Strucures 2 each $50,000.00 $100,000.00

Remove existing Signs and Posts 15 each $200.00 $3,000.00

Relocate existing boulevard trees 40 each $200.00 $8,000.00

Subtotal Part F2: $519,830.00

Part F3: Storm Sewer Mains

Catchbasin Assemblies, including frame and 

cover, side inlet,  precast CB collar, and 

precast barrel c/w monolithic or separate 

base 10 each $2,500.00 $25,000.00

Catchbasin Leads  c/w trench excavation, 

compaction, and backfill

250 mm P.V.C. "Ultra-rib" 250 lin. m $100.00 $25,000.00

Subtotal Part F3: $50,000.00

Part F4: Roadway Base Construction

F4-1:   Hwy 28

Roadway Waste excavation - Haul off-site to 

approved disposal site 1,806 cu. m $40.00 $72,240.00

Subgrade preparation (300 mm depth) 2,258 sq. m $8.00 $18,060.00

Remove unsuitable subgrade material and 

replace with 300 mm depth pitrun gravel 

backfill material 23 cu. m $28.00 $632.10

300 mm depth Granular Subbase (Pitrun 

Gravel) 3,010 sq. m $35.00 $105,350.00

100 mm depth Granular Base Course 3,010 sq. m $20.00 $60,200.00

F4-2:   Service Roads

Roadway Waste excavation - Haul off-site to 

approved disposal site 5,445 cu. m $40.00 $217,800.00

Subgrade preparation (300 mm depth) 8,168 sq. m $8.00 $65,340.00

HIGHWAY 28 IMPROVEMENTS - CONSTRUCTION OPINION OF PROBABLE COSTS

2/20/2014
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Schedule F: Zone 4 - Highway 28 from North of Centre Avenue to 110 South of 54 Street

Item
Section 

Number
Item of Work

Estimated 

Quantity
Unit Unit Price Total

HIGHWAY 28 IMPROVEMENTS - CONSTRUCTION OPINION OF PROBABLE COSTS

Remove unsuitable subgrade material and 

replace with 300 mm depth pitrun gravel 

backfill material 817 cu. m $28.00 $22,869.00

375 mm depth Granular Base Course 10,890 sq. m $20.00 $217,800.00

F4-3:   Asphalt Trails

Asphalt Trail Waste excavation - Haul off-

site to approved disposal site cu. m $40.00 $0.00

Subgrade preparation (150 mm depth) sq. m $4.00 $0.00

200 mm depth Granular Base Course sq. m $20.00 $0.00

Subtotal Part F4: $780,291.10

Part F5:

1.5 m Monolithic Curb, Gutter and Sidewalk 1,210 lin. m $175.00 $211,750.00

250 mm Standard or Reversed Curb and 

Gutter 1,210 lin. m $140.00 $169,400.00

Stamped and Colored Concrete Cap for 

Islands and Medians 1,840 sq. m $250.00 $460,000.00

Subtotal Part F5: $841,150.00

Part F6: Asphaltic Concrete Paving

Prime coat 11,830 sq. m $1.50 $17,745.00

Tack coat 16,130 sq. m $0.90 $14,517.00

F6-1:   Hwy 28

Hot Mix Asphaltic Concrete Pavement

Roadway Paving (16mm Aggregate) - 

75 mm lift 2,580 sq. m $30.00 $77,400.00

Roadway Paving (12.5 mm 

Aggregate) - 50 mm lift 2,580 sq. m $20.00 $51,600.00

Roadway Overlay Paving (12.5 mm 

Aggregate) - 50 mm lift 3,870 sq. m $20.00 $77,400.00

F6-2:   Service Roads

Roadway Paving (12.5 mm Aggregate) - 

Initial 50 mm lift 9,680 sq. m $20.00 $193,600.00

Roadway Paving (12.5 mm Aggregate) - 

Final 50 mm lift 9,680 sq. m $20.00 $193,600.00

F6-3:   Asphalt Trails

Asphalt Trail Paving - Mix Type 5d 

(16mm Aggregate) - 50 mm lift sq. m $20.00 $0.00

Subtotal Part F6: $625,862.00

Part F7: Pavement Marking and Signage

Type 1-Thermoplastic Painted  Pavement 

Markings, Solid or Dashed Lines, 100mm 

Wide 1,010 m $30.00 $30,300.00

Type 1-Thermoplastic Pavement  Markings, 

Stop Bars 300mm wide 30 m $90.00 $2,700.00

Type 1-Thermoplastic Cross Walk Lines, 

200mm 100 m $65.00 $6,500.00

Concrete Work, Concrete Pavers and Interlocking 

Retaining Wall Systems

2/20/2014
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Schedule F: Zone 4 - Highway 28 from North of Centre Avenue to 110 South of 54 Street

Item
Section 

Number
Item of Work

Estimated 

Quantity
Unit Unit Price Total

HIGHWAY 28 IMPROVEMENTS - CONSTRUCTION OPINION OF PROBABLE COSTS

Type 1-Pavement Messages (Arrows) 6 Each $525.00 $3,150.00

Supply and Install New Roadway Signs 15 Each $225.00 $3,375.00

Subtotal Part F7: $46,025.00

Part F8: Landscaping and Site Furnishings

Tree Planting 40 each $2,000.00 $80,000.00

Soft-scaping (topsoil, seed) 14,520 sq. m $15.00 $217,800.00

Subtotal Part F8: $297,800.00

Part F9: Electrical

Supply and Install Streetlighting 1,640 lin. m $100.00 $164,000.00

Supply and Install Traffic Control, including 

davit bases, davit structures, ducting and 

traffic controller 1 each $275,000.00 $275,000.00

Supply and Install Traffic Control (Emegency 

only), including davit bases, davit structures, 

ducting and traffic controller 1 each $150,000.00 $150,000.00

Subtotal Part F9: $589,000.00

Part F10: Miscellaneous Work

Hydrovac (Provisional) 15 hours $400.00 $6,000.00

Supply, Installation and Removal of Silt 

Fencing 1,300 lin. m $15.00 $19,500.00

Supply, Installation, Cleaning and Removal 

of Sediment Traps 10 each $2,000.00 $20,000.00

Subtotal Part F10: $45,500.00

Subtotal $4,524,158.10

Contingency 20% $904,831.62

Subtotal, including Contingency $5,428,989.72

Engineering Services 10% $542,898.97

Subtotal, including Contingency and Engineering Services $5,971,888.69

Work By Others

Prime Cost Sum, Utility Companies 

Miscellanous Tasks 1 lump sum $100,000.00 $100,000.00

TOTAL OPINION OF PROBABLE COSTS $6,071,888.69

SAY: $6,072,000.00

2/20/2014
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