
 

 

 
MTO Central Region Engineering Office 

Corridor Management Section 

159 Sir William Hearst Ave., 7th Floor 

Toronto, ON M3M 0B7 

 

Attention: Peter Dorton 

     Senior Project Manager, Corridor Management 

 

RE: 7723 HIGHWAY 89 (PILLA LANDS) 

 TOWNSHIP OF ADJALA-TOSORONTIO, COUNTY OF SIMCOE 

 TRANSPORATION LETTER OF SUPPORT 

 

  

Dear Peter,  

 

C.F. Crozier & Associates (Crozier) was retained by Pilla Investments Incorporated (the 

proponent) to prepare documentation in support of the Draft Plan application for the 

development of 7723 Highway 89, known as the Pilla Lands, in the Township of Adjala-Tosorontio.  

 

Crozier completed a Highway Access Management Plan (HAMP), dated November 2017, in 

support of the development. The HAMP reviewed the horizon years of 2026, 2031 and 2036. At 

the time of the report, individual uses for the site had not been specified, and the Institute of 

Transportation Engineers (ITE) Trip Generation Manual was used to forecast the trip generation of 

the site assuming general employment/industrial uses. Land Use Code (LUC) 130 – Industrial Park 

was utilized for the 73 acres site, and it was forecasted that 512 a.m., 508 p.m. and 344 Saturday 

two-way trips would be generated by the development. The HAMP concluded that the addition 

of site traffic was expected to have minimal impact on the boundary road network. 

 

Additionally, the HAMP concluded that the preferred site access to Highway 89 would be 400 m 

west of Concession Road 7. A secondary access would be provided through the existing 

connection to Concession Road 7, south of the Home Hardware. This access (Street A) has been 

built to the Township of Adjala-Tosorontino Engineering Standards and could be assumed by the 

municipality. A future connection to County Road 50 (Street C), through lands not owned by the 

proponent, was also reviewed. 

 

The detailed analysis contained within the HAMP resulted in the following recommendations: 

 

• Signalization and construction of an exclusive westbound left-turn lane with 15 m of 

storage at the intersection of Highway 89 and Street B.  

o Recommended for completion by 2026 by the applicant. 

 

• A southbound left-turn lane with 40 m of storage at the intersection of Country Road 50 

and Street C. 

o Recommended for completion by 2036 by a future applicant for 7845 Highway 89. 
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• Signalization of the intersection of Highway 89 and Concession Road 7/ Dean Drive. 

o Recommended for completion by 2026 by the MTO/ Township of Adjala-Tosorontio. 

 

• Signalization of the intersection of Highway 89 and Concession Road 7/ Elizabeth Street 

o Recommended for completion by 2026 by the MTO/ Township of Adjala-Tosorontio. 

 

The current Draft Plan remains consistent with the previous version, proposing 73 acres of 

development area. The plan proposes a single connection (20 m ROW) to Highway 89 and a 

single connection (30 m ROW) to Concession Road 7. As consistent with the HAMP, the 

connection to Highway 48 is to be 400 m from Concession Road 7 and the existing connection 

to Concession Road 7 will be utilized. The Draft Plan does not illustrate the proposed future 

connection to Country Road 50 that was reviewed as part of the HAMP as the connection relies 

on the use of lands not owned by the proponent.  

 

As the proposed uses of the individual lots is still unknown at this time, the assumptions made to 

forecast trip generation and the future operations remain appropriate. At the time when the 

individual lots are proposed for development and undergo Site Plan Approval, updated reports 

can be prepared to reflect the trip generation associated with the confirmed use. 

 

In conclusion the analysis presented in the November 2017 Highway Access Management Plan is 

still applicable. The report has been attached to this Letter for your reference. 

 

Should you have any questions or require any further information, please do not hesitate to 

contact the undersigned. 

 

Sincerely, 

 

C.F. CROZIER & ASSOCIATES INC.    C.F. CROZIER & ASSOCIATES INC. 

 
Madeleine Ferguson, P.Eng.     Kerianne Hagan, E.I.T 

Manager of Transportation     Engineering Intern, Transportation 
MF/kh 

 

Enclosure: 

Highway Access Management Plan (Crozier, November 2017) 

 
J:\1100\1101-Joe Pilla\4125-7723 HWY 89\Reports\Transportation\2022_Letter of Support\2022.10.18_Letter of Support.docx 
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The material in this report reflects best judgment in light of the 

information available at the time of preparation. Any use 

which a third party makes of this report, or any reliance on or 

decisions made based on it, are the responsibilities of such 

third parties. C.F. Crozier & Associates Inc. accepts no 

responsibility for damages, if any, suffered by any third party 

as a result of decisions made or actions based on this report. 
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1.0 EXECUTIVE SUMMARY 
 

1.1 Introduction 
 

CF Crozier & Associates Inc. (Crozier) was retained by Pilla Investments Incorporated to complete a 

Highway Access Management Plan (HAMP) for the Highway 89 corridor between County Road 50 

and Industrial Parkway. The majority of this portion of Highway 89 is within the Township of Adjala-

Tosorontio, and under the jurisdiction of the Ontario Ministry of Transportation (MTO). The Town of New 

Tecumseth town line is approximately 240 metres west of the intersection of Highway 89/Young Street 

and Industrial Parkway. At this point Highway 89 becomes a Connecting Link Road through the Town 

of New Tecumseth and transitions into Young Street, King Street and then Victoria Street for 5.30 

kilometers.  

 

The subject lands are approximately 73 acres in size, and are located on the south side of Highway 

89, west of Concession Road 7, as illustrated in Figure 1. The property is currently zoned as Employment 

(E1) per the Township of Adjala-Tosorontio Zoning By-law No. 13-14, Schedule ‘A’, included in 

Appendix J. Prior to further development on the subject lands, the MTO has requested a HAMP be 

completed to evaluate the potential impacts of the subject lands to the boundary road network, as 

well as the impact of any proposed access to Highway 89 from an access management perspective. 

This study also recommends any mitigation measures required to accommodate future developments 

in the area. 

 

The study analyzes the operations of the boundary road intersections, as well as the proposed 

accesses to the subject lands. The future traffic operations with and without the addition of the site 

generated vehicular trips are also analyzed. In addition, a sensitivity analysis was completed for the 

property located at 7845 Highway 89 for the ultimate horizon year. 

 

1.2 Existing Conditions 
 

Analysis of traffic operations at the study intersections under existing traffic conditions indicate the 

following: 

 

 Highway 89 and Concession Road 7/Dean Drive (unsignalized) operates at a LOS “F” during 

the Saturday peak hour, with heavy delays on the minor approaches; 

 

 Highway 89 and Concession Road 7/Elizabeth Street (unsignalized) operates at a LOS “F” 

during the Saturday peak hour, with heavy delays on the minor approaches; and, 

 

 All other intersections within the study area operate at a LOS “C” or better during the weekday 

a.m., p.m. and Saturday peak hours. 
 

Currently, the subject lands have one newly constructed access off Concession Road 7, 

approximately 240 metres south of Highway 89. This access has been constructed to serve the 

planned Home Hardware development adjacent to the north-east quadrant of the subject lands.  

 

1.3 Study Assumptions 
 

1.3.1. Horizon Years 

 

The study horizons comprised of 10, 15 and 20 years beyond the date of completion of the HAMP 

(2026, 2031, and 2036) were established in the approved HAMP Workplan dated January 16, 2017.   
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1.3.2. Growth Rate 

 

Using the historical Average Annual Daily Traffic Volumes provided by the MTO for Highway 89, a 

conservative growth rate of 3% was calculated. This growth rate was also supported by Statistics 

Canada data, which calculated a similar population growth rate in Adjala-Tosorontio from 2011 to 

2016.  

 

1.3.3. Access Locations 

 

As shown in Figure 25, access locations to the subject lands will consist of the existing access off of 

Concession Road 7, and the proposed access off of Highway 89.  

 

1.3.4. Land Use 

 

Due to the unknown nature of the development, it was assumed that general employment/industrial 

would occupy the remaining subject lands. For this reason, Industrial Park (ITE LUC 130) was assumed 

for trip generation purposes. This use aligns with the Township of Adjala-Tosorontio By-Law, which states 

both the subject lands and adjacent properties are designated as employment lands.  

 

1.4 Future Background Conditions 
 

Analysis of traffic operations at the study intersections under future background traffic conditions 

indicate the following: 

 

 The intersection of Highway 89 and Concession Road 7/Dean Drive is warranted for signal 

implementation by the 2026 future background conditions; 

 

 The intersection of Highway 89 and Concession Road 7/Elizabeth Street is warranted for signal 

implementation by the 2031 future background conditions. It was assumed that signals would 

be implemented by 2026 due to the existing LOS “F” in the 2017 Saturday peak hour; 

 

 The intersection of Highway 89 and County Road 50 is expected to operate at an acceptable 

LOS “C” or better during the 2036 future background weekday a.m., p.m. and Saturday peak 

hours. Additionally, the intersection is expected to reach capacity with a volume-to-capacity 

ratio of 1.00 for the northbound-right movement, however, this is considered a background 

issue and is minimally impacted by the potential development; and, 

 

 All other intersections are expected to operate at an acceptable LOS during all horizon years.  
 

1.5 Highway Access Management 
 

1.5.1. Preferred Access Locations  

 

As shown in Figure 25, the preferred access from Highway 89 (Street B) is located approximately 400 

metres west of Concession Road 7. This will result in only one access on the south side over the 700 

metre segment of Highway 89, which is preferable from a Highway Access Management perspective.  

 

Furthermore, the future potential Street C and County Road 50 intersection should be located a 

minimum of 400 metres south of Highway 89 in order to adhere to the MTO’s Highway Access 

Management Guidelines. 

 

It is expected that Street A, B, and C ultimately connect in order to provide a through connection 

from Concession Road 7 to County Road 50, as shown in Figure 25. 
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1.5.2. Constraints and Restrictions 

 

Within the subject lands, there are minimal expected constraints that would provide difficulties when 

constructing Street A westerly across the site.  

 

If Street A is ultimately going to connect to County Road 50 via Street C, detailed design will need to 

consider the stream traversing diagonally across 7845 Highway 89. For reference, Street C is the 

extended portion of Street A through 7845 Highway 89, ultimately connecting to County Road 50. 

 

1.5.3. Street A Classification 

 

The recently constructed access to Concession Road 7 has been built to Adjala-Tosorontio 

Engineering Standards, thereby supporting the ability for Street A to be assumed by the Township upon 

development completion.  

 

1.6 Future Total Conditions 
 

Analysis of traffic operations at the study intersections indicate that in addition to the requirements 

previously stated for the future background operations, future total traffic conditions additionally result 

in the following: 

 

 The intersection of Highway 89 and Street B is not warranted for signal implementation during 

any horizon year, however, due to the heavy through volumes on Highway 89, the traffic 

operations support the implementation of a traffic signal. This is expected to be implemented 

at the same time as the development in 2026;  

 

 The intersection of Highway 89 and Street B warrants a left-turn lane with a minimum of 30 

metres storage under unsignalized conditions, and warrants a left-turn lane with a minimum of 

15 metres storage under signalized conditions; and, 

 

 Overall, the addition of site traffic to the boundary road network is expected to have minimal 

impact to the intersection operations.  
 

1.7 Sensitivity Analysis 
 

 In the 2036 future total sensitivity analysis, the boundary road network is expected to have very 

similar operations with minor increases to the volume to capacity ratios and control delay, 

when compared to the 2036 future total operations; and, 

 

 The potential Street C and County Road 50 intersection warrants a left turn lane with minimum 

40 metres storage in the 2036 Future Total Sensitivity Conditions.  However, this should be 

reevaluated when further development details are known.  

 

1.8 Access Safety 
 

 Analysis of sight distance at the future Street C connection to County Road 50 indicates that 

limited sight distance is available to the south. Accordingly, minor adjustments should be 

considered during detailed design to locate the intersection such that the sight distance is 

maximized for vehicles exiting the property; and, 
 

 All other analyses of sight distance at the site accesses indicate that there is sufficient sight 

distance for vehicles exiting the property. The future development is supportable from a sight 

distance perspective.  
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1.9 Findings and Recommendations 
 

The detailed analysis contained within this report has resulted in the recommendations described in 

Table 1, with further recommendations noted below. 

 

Table 1: Recommended Mitigation Measures and Responsibilities 

Location Improvement Timeline Responsibility 

Highway 89 and 

Street B 

Signalization, and 

construction of an 

exclusive westbound 

left-turn lane with 15 

metres of storage 

2026 Applicant 

County Road 50 and 

Street C 

Southbound left-turn 

lane with 40 metres of 

storage 

2036 
Future Applicant  

(7845 Highway 89) 

Highway 89 and 

Concession Road 7/ 

Dean Drive  

Signalization 2026 
MTO/Township of 

Adjala-Tosorontio 

Highway 89 and 

Concession Road 7/ 

Elizabeth Street  

Signalization 2026 
MTO/Township of 

Adjala-Tosorontio 

 

1.9.1. Auxiliary Turn-Lanes 

 

 An auxiliary left-turn lane is not warranted at the intersection of Concession Road 7 and Street 

A; 

 

1.9.2. Signal Warrants 

 

 Signals are not warranted at the intersections of Concession Road 7 and Street A, and County 

Road 50 and Street C. The intersections were found to operate with acceptable levels of 

service and delay under 2036 future total conditions, accordingly signals are not 

recommended at these intersections. 

 

1.9.3. Optimized Signal Timings 

 

 The operations of all signalized intersections were analyzed under optimized signal timings. It is 

therefore recommended that the signal timings be updated to accommodate the future 

growth in the area. These improvements should be completed in coordination with the 

Township of Adjala-Tosorontio and the Ontario Ministry of Transportation. 
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2.0 Introduction 
 

2.1 Background 
 

CF Crozier & Associates Inc. (Crozier) was retained by Pilla Investments Incorporated to complete a 

Highway Access Management Plan (HAMP) for the Highway 89 corridor between County Road 50 

and Industrial Parkway. The majority of this portion of Highway 89 is within the Township of Adjala-

Tosorontio, and under the jurisdiction of the Ontario Ministry of Transportation (MTO). The Town of New 

Tecumseth town line is approximately 240 metres west of the intersection of Highway 89/Young Street 

and Industrial Parkway. At this point Highway 89 becomes a Connecting Link Road through the Town 

of New Tecumseth and transitions into Young Street, King Street and then Victoria Street for 5.30 

kilometers. 

 

The subject lands are approximately 73 acres in size, and are located on the south side of Highway 

89, west of Concession Road 7, as illustrated in Figure 1. Prior to further development on the subject 

lands, the MTO has requested a HAMP be completed to evaluate the potential impacts of the subject 

lands to the boundary road network, as well as the impact of any proposed access to Highway 89 

from an access management perspective. This study also recommends any mitigation measures 

required to accommodate future developments in the area. 

 

The study analyzes the operations of the boundary road intersections, as well as the proposed 

accesses to the subject lands. The future traffic operations with and without the addition of the site 

generated vehicular trips are also analyzed. In addition, a sensitivity analysis was completed for the 

property located at 7845 Highway 89 for the ultimate horizon year. 

 

The work plan for the study was confirmed with Township of Adjala-Tosorontio and MTO staff, with 

correspondence included in Appendix A.  

 

The study has been completed in accordance with the procedures set out in the MTO “Highway 

Access Management Guidelines” (December, 2013), the MTO “Traffic Impact Study Guidelines” 

(September, 2014) and agreed upon Work Plan with the Township and MTO, with the associated 

analyses and findings outlined therein.  

 

2.2 Study Area 
 

The study area includes the Highway 89 corridor between County Road 50 and Industrial Parkway, as 

shown in Figure 1. The majority of this portion of Highway 89 is within the Township of Adjala-Tosorontio, 

and under the jurisdiction of the Ontario Ministry of Transportation (MTO). The property is currently 

zoned as Employment (E1) per the Township of Adjala-Tosorontio Zoning By-law No. 13-14, Schedule 

‘A’, included in Appendix J. 

 

The Town of New Tecumseth town line is approximately 240 metres west of the intersection of Highway 

89/Young Street and Industrial Parkway. At this point Highway 89 becomes a Connecting Link Road 

through the Town of New Tecumseth and transitions into Young Street, King Street and then Victoria 

Street for a length of 5.30 kilometers. Land uses in the study area are characterized by commercial, 

industrial and residential uses. East of the Town of New Tecumseth town line there is an increased 

presence of commercial, retail and residential developments. 

 

2.3 Evaluation Practices 
 

The level of service of a signalized intersection is based on the average control delay per vehicle and 

the level of service of a stop-controlled intersection is based on the delay associated with the critical 
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minor road approach; i.e., Elizabeth Street, Concession Road 6, etc. According to MTO Guidelines, 

critical volume-to-capacity ratios include values greater than 0.85 for any movement or approach. 

The level of service tables included in this report identify the critical volume-to-capacity ratios for the 

governing movement of each intersection, as well as the maximum volume-to-capacity ratio for any 

intersection not exceeding the critical threshold noted above.  

 

3.0 Existing Conditions 
 

3.1 Development Lands 
 

The subject property is an approximate 73-acre undeveloped lot located in the Township of Adjala-

Tosorontio. The subject property is bound by Concession Road 7 to the east, Highway 89 to the north, 

agricultural uses to the south and industrial uses to the west. The subject property itself currently 

contains agricultural lands, and has one direct access to Highway 89. 

 

3.2 Boundary Road Network 
 

Table 2: Boundary Road Network Summary 

Road Lanes 
Posted Speed 

(km/h) 
Classification Jurisdiction 

Pedestrian 

Infrastructure 

Industrial Parkway 2 50 km/h 
Local 

Roadway 

Town of New 

Tecumseth 

Concrete 

sidewalks 

(east and 

west) 

Highway 89 4 

80 km/h (until 320 m 

west of Concession 

Road 7) 

Provincial 

Highway 

Ontario 

Ministry of 

Transportation 

None 

Highway 89 4 

60 km/h (320 m 

west of Concession 

Road 7 to 240 m 

west of Industrial 

Street) 

Provincial 

Highway 

Ontario 

Ministry of 

Transportation  

None 

Highway 89/Young 

Street 
4 

50 km/h (240 m 

west of Industrial 

Street) 

Connecting 

Link 

Town of New 

Tecumseth 

Concrete 

sidewalks 

(south) 

Concession Rd 7 

(N) 
2 60 km/h 

Local 

Roadway 

Township of 

Adjala-

Tosorontio 

None 

Concession Rd 7 

(S) 
2 60km/h 

Local 

Roadway 

Township of 

Adjala-

Tosorontio 

None 

Dean Drive 2 50 km/h 
Local 

Roadway 

Township of 

Adjala-

Tosorontio 

None 

Concession Rd 6 2 80km/h 
Local 

Roadway 

Township of 

Adjala-

Tosorontio 

None 

County Road 50 2 80 km/h 
Primary 

Arterial 

County of 

Simcoe 
None 

Elizabeth Street 2 Not posted 
Local 

Roadway 

Township of 

Adjala-

Tosorontio 

None 
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As noted in Table 2, Highway 89 is under the jurisdiction of the Ontario Ministry of Transportation until 

the Town of New Tecumseth town line, at which point Highway 89 transitions into Young Street and 

becomes a Connecting Link, as noted in the MTO Connecting Links Program Guide (August 2017). 

The Connecting Link is 5.30 kilometers in length, and is comprised of Young Street, King Street, and 

Victoria Street. 

 

3.3 Key Intersections 
 

The following are the key intersections contained within the study area. Figure 2 illustrates the existing 

lane configuration and control type of each intersection.  

 

 Highway 89/Young Street & Industrial Parkway 

 Highway 89 & Elizabeth Street East 

 Highway 89 & Concession Road 7 North – Elizabeth Street West 

 Highway 89 & Concession Road 7 South – Dean Drive 

 Highway 89 & Concession Road 6 

 Highway 89 & County Road 50 

 

3.4 Active Transportation Network 
 

3.4.1. Cycling Facilities 

 

No cycling facilities exist within the study area. 

 

3.4.2. Transit Facilities 

 

No public transit facilities exist within the study area. 

 

3.5 Road and Access Spacing  
 

Along Highway 89, there are a number of existing private accesses, most of which permit full-moves. 

To simplify the inventory, these accesses have been divided into four quadrants. The Highway 89 

North-West quadrant extends from County Road 50 to Concession Road 7; the Highway 89 North-East 

quadrant extends from Concession Road 7 to Industrial Parkway; the Highway 89 South-West 

quadrant extends from County Road 50 to Concession Road 7; the Highway 89 South-East quadrant 

extends from Concession Road 7 to Industrial Parkway. The existing access locations are illustrated in 

Figures 3 and 4.  

 

Table 3: Road and Access Spacing 

Location 

Distance From 

County Road 50 

Distance to 

Previous 

Access 

Entrance Width Entrance As 

labelled in 

Figure 3/4 

Land Use 

Highway 89 North West Leg 

A1 Concession Road 6 195 m  195 m 4 m 

A2 Auto Repair 280 m 85 m 12.5 m 

A3 Religious 440 m 160 m 9 m 

A4 Residential 585 m 145 m 6 m 

A5 Residential 735 m 150 m 6 m 

A6 Agricultural 838 m 103 m 4 m 

A7 Storage 885 m 150 m 7.5 m 
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Location 

Distance From 

County Road 50 

Distance to 

Previous 

Access 

Entrance Width Entrance As 

labelled in 

Figure 3/4 

Land Use 

A8 Storage 925 m 40 m 10.5 m 

A9 Auto Repair 1000 m 75 m 9 m 

A10 Hydro 1005 m 5 m 28 m 

A11 Dean Drive 1230 m 25 m 11.5 m 

A12 Concession Road 7 1560 m 30 m 11.5 m 

Highway 89 North-East Quadrant  

B1 Auto Service 1740 m 180 m 8 m 

B2 Auto Service 1780 m 40 m 11 m 

B3 Residential 1830 m 80 m 11 m 

B4 Residential 1850 m 20 m 5.75 m 

B5 Veterinary Clinic 1880 m 30 m 7 m 

B6 Residential 1920 m 40 m 10.5 m 

B7 Residential 1970 m 50 m 9.5 m 

B8 Residential 2010 m 40 m 5 m 

B9 Residential 2040 m 30 m 4 m 

B10 Residential 2050 m 10 m 6 m 

B11 Residential 2080 m 30 m 5.5 m 

B12 Residential 2110 m 30 m 5 m 

B13 Residential 2130 m 20 m 5.5 m 

B14 Residential 2150 m 20 m 7 m 

Highway 89 North-East Quadrant  

B15 Residential 2170 m 20 m 7 m 

B16 Residential 2190 m 20 m 6 m 

B17 Residential 2220 m 30 m 10 m 

B18 Residential 2260 m 40 m 6 m 

B19 Commercial Plaza 2330 m 70 m 9.5 m 

Highway 89 South-West Quadrant  

C1 Industrial 260 m 260 m 10 m 

C2 Residential 375 m 115 m 6 m 

C3 Residential 430 m 55 m 8 m 

C4 Residential 450 m 20 m 7 m 

C5 Residential 485 m 35 m 6 m 

C6 Residential 520 m 35 m 17 m 

C7 Residential 840 m 20 m 6 m 

C8 Concession Road 7 1230 m 90 m 9 m 

Highway 89 South-East Quadrant 

D1 Auto Repair 1270 m 40 m 9.5 m 

D2 Auto Repair 1300 m 30 m 11 m 

D3 Garden Centre 1380 m 80 m 15 m 

D4 U Haul 1460 m 80 m 13 m 

D5 Elizabeth Street West 1560 m 100 m 15 m 

D6 Elizabeth Street East 1820 m 60 m 10 m 

D7 Residential 1880 m 60 m 6 m 

D8 Residential 1910 m 30 m 7 m 

D9 Residential 1930 m 20 m 10 m 
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Location 

Distance From 

County Road 50 

Distance to 

Previous 

Access 

Entrance Width Entrance As 

labelled in 

Figure 3/4 

Land Use 

D10 Residential 2000 m 70 m 6 m 

D11 Residential 2030 m 30 m 10 m 

D12 Residential 2060 m 30 m 6 m 

D13 Residential 2080 m 220 m 5 m 

D14 Commercial Plaza 2200 m 120 m 9 m 

D15 Industrial Parkway 2330 m 130 m 20 m 

 

3.6 Traffic Data 
 

Turning movement counts for the boundary road intersections were undertaken by Ontario Traffic Inc. 

on Tuesday, June 13, 2017 from 6:00 a.m. to 10:00 a.m. and 3:00 p.m. to 7:00 p.m. and on Saturday, 

June 10, 2017 from 11:00 a.m. to 2:00 p.m. Peak Hour Factors (PHFs) were calculated from the traffic 

data and used in the traffic modelling. The traffic count data is summarized in Appendix C. Figure 5 

illustrates the 2017 existing traffic volumes. 

 

3.7 Intersection Operations 
 

The operations of the critical intersections were analyzed on the basis of the traffic volumes illustrated 

in Figure 5.  

The 2017 traffic levels of service (LOS) are summarized in Table 4 for the counts taken at the study 

intersections under existing conditions. Signal timing plans for the intersections of Highway 89 and 

County Road 50 and Highway 89/Young Street and Industrial Parkway/ Commercial Plaza Access 

were made available to Crozier for modelling purposes. LOS definitions for signalized and unsignalized 

intersections are contained in Appendix B. Detailed capacity analyses are included in Appendix F. 

Signal timings have been included in Appendix G.  
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Table 4: 2017 Existing Levels of Service 

 

The metrics listed in Table 3 above indicate that the study intersections are operating efficiently with 

minor delays and reserve capacity in the weekday a.m., p.m. and Saturday peak hours, except for 

two instances. Additionally, the 95th percentile queues are contained with the available storage. 

 

The intersection of Highway 89 and Concession Road 7/ Dean Drive is currently operating at a LOS “F” 

in the Saturday peak hour. The control delay of 111.8 seconds and maximum individual volume-to-

capacity ratio of 0.94 (SB) indicate that the intersection is operating near capacity with heavy delays. 

This supports future intersection improvements, which is discussed further in Section 4.6.  

 

The intersection of Highway 89 and Concession Road 7/ Elizabeth Street is currently operating at a 

LOS “F” in the Saturday peak hour. The control delay of 76.6 seconds and maximum individual volume-

to-capacity ratio of 0.84 (SB) in the Saturday peak hour indicate that the intersection is approaching 

capacity with heavy delays. This supports future intersection improvements, which is discussed further 

in Section 4.6.  

Intersection Control Peak Hour 
Level of 

Service 
Control Delay 

Critical V/C 

Ratios 

Highway 89 and 

County Road 50 
Signal 

A.M. A 7.1 s 0.38 (NBR) 

P.M. B 13.1 s 0.72 (NBR) 

Saturday B 10.3 s 0.58 (NBR) 

Highway 89 and 

Concession Road 6 
Stop 

A.M. B 11.6 s 0.11 (SB) 

P.M. C 15.6 s 0.09 (SB) 

Saturday C 15.2 s 0.09 (SB) 

Highway 89 and 

Concession Road 

7/ Dean Drive 

Stop 

A.M. C 19.0 s 0.24 (SB) 

P.M. D 33.4 s 0.34 (SB) 

Saturday F 111.8 s 0.94 (SB) 

Highway 89 and 

Concession Road 

7/ Elizabeth Street 

Stop 

A.M. B 14.3s 0.13 (SB) 

P.M. D 30.8 s 0.44 (SB) 

Saturday F 76.6 s 0.84 (SB) 

Highway 89 and 

Elizabeth Street 
Stop 

A.M. B 10.2 s 0.02 (NB) 

P.M. B 11.1 s 0.02 (NB) 

Saturday B 11.6 s 0.01 (NB) 

Highway 89/Young 

Street and Industrial 

Parkway/ 

Commercial Plaza 

Access 

Signal 

A.M. B 11.8 s 0.45 (NBL) 

P.M. B 16.5 s 0.66 (NBL) 

Saturday B 14.3 s 0.56 (WBL) 
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4.0 Future Background Conditions 
 

4.1 Horizon Years 
 

Although the specific phasing of the commercial development is yet to be determined at the time of 

writing this report, the adjacent Home Hardware development is expected to be completed by the 

end of 2018. The remaining portion of these lands are then expected to be developed in 2020.   

 

Adhering to the MTO TIS Guidelines – September 2014, both the 5 and 10-year horizons of 2026 and 2031 

will be analyzed. Additionally, the 15-year study horizon will be analyzed to account for the uncertainty 

of the commercial development completion date.   

 

4.2 Growth Rate 
 

The MTO provides Average Annual Daily Traffic Volumes on all provincial highways. These volumes 

were used to calculate an average growth rate of 3.1% as summarized in Table 4. Additionally, 

Statistics Canada data shows an increase in population of 3.5% from 2011 to 2016. As such, a 

background growth rate of 3% was used to forecast future background traffic volumes for all horizon 

years. This growth rate is greater than the industry standard of 2%, reflecting an overall conservative 

analysis.  

 

Table 5: Background AADT Volumes 

Corridor 2013 2012  2011  

Town of New Tecumseth (W 

Limit) to Simcoe Road 50 
11, 900 11, 500 11, 200 

Growth Rate (%) 2.7 3.5 

 

4.3 Future Roadway Improvements 
 

No capacity improvements have been identified for the boundary roads within the study horizons. As 

a result of the recent Home Hardware development, a new access to Concession Road 7 has been 

constructed. This access provides the opportunity to create a new east-west (Street A) roadway which 

would improve connectivity for future developments in the area. 

  

4.4 Background Trip Generation  
 

At the time of writing this report, the only known background development within the study area is the 

Home Hardware, which is currently being relocated to the south-west quadrant of the intersection of 

Highway 89 and Concession Road 7/Dean Drive. The existing facility is generating trips under its current 

operations. These trips were not removed from the boundary road network as information on the 

specific travel paths could not be tracked, resulting in a conservative analysis. 

 

The trip generation for the Home Hardware was forecasted using the fitted curve equations (where 

available) from the Institute of Transportation Engineers (ITE) Trip Generation Manual, 8th Edition, under 

Land Use Category 816 “Hardware/Paint Store”. Per the Site Plan dated August 28, 2017, the proposed 

Home Hardware will have a gross floor area (GFA) of approximately 33,000 square feet. This GFA 

includes the main retail area as well as the ground floor office area. This is also consistent with the GFA 

of the existing Home Hardware. 
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As defined by the ITE Trip Generation Handbook, 3rd Edition, primary trips are trips made for the specific 

purpose of visiting the generator and pass-by trips are made as intermediate stops on the way from an 

origin to a primary trip destination without a route diversion.  Accordingly, these trips do not increase the 

volume of vehicles on the roadway. 

Table F.8 of the ITE Trip Generation Handbook estimates a 26 percent pass-by trip rate for Category 816 

“Hardware/Paint Store” during the weekday p.m. peak period. This percentage was applied to the 

weekday a.m., p.m. and Saturday peak hours. 

The forecasted total, pass-by and primary trips are outlined in Table 6 below.  

Table 6: Background Generated Traffic  

Calculation Method Size Peak Hour 
Trip 

Type 
In Out Total 

Hardware/ Paint 

Store 

 (Category 816) 

33,000 ft2 

Weekday A.M. 
Primary 14 12 26 

Pass-By 5 5 10 

Weekday P.M. 
Primary 62 56 118 

Pass-By 22 20 42 

Saturday 
Primary 148 125 273 

Pass-By 52 44 96 

Note: Saturday split percentages were not provided so Weekday P.M. values were used 

 

It should be noted that the data used for the Hardware/Paint Store trip generation was derived from a 

small sample size, which may lead to a higher degree of variance. Additionally, the weekday peak hour 

of the generator used for the Hardware/Paint Store varied between 10:00 a.m. and 4:00 p.m. while the 

weekend peak hour varied between 11:00 a.m. and 2:00 p.m.  

 

4.5 Background Trip Distribution and Assignment 
 

The primary trips generated by the Home Hardware were distributed to the boundary road network 

using Transportation Tomorrow Survey data. Due to the proximity of the Town of New Tecumseth, 

additional trips were assigned to the east. For a detailed illustration on background primary trip 

distribution and assignment, refer to Figures 6 and 8, respectively. 

 

The pass-by trips generated by the Home Hardware were distributed to the boundary road network 

based on existing travel patterns. The background primary pass-by distribution and assignment are 

illustrated in Figures 7 and 9, respectively. 

 

4.6 Intersection Operations 
 

The operations of the subject intersections were analyzed on the basis of the future background traffic 

volumes illustrated in Figures 11 through 13. Tables 8, 9 and 10 outline the 2026, 2031, and 2036 future 

background traffic levels of service, respectively. Detailed capacity analysis worksheets are included 

in Appendix F. 

 

4.6.1. Existing Roadway Conditions 

 

Analysis of the future background traffic volumes under existing roadway conditions indicated 

operational issues at the intersections of Highway 89 and Concession Road 7/Dean Drive and 

Highway 89 and Concession Road 7/Elizabeth Street.  
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Table 7 below summarizes the operations of the noted intersections under 2036 future background 

traffic conditions.  

 

Table 7: 2036 Future Background Levels of Service 

Existing Roadway Conditions 

A signal warrant analysis was undertaken for the intersections of Highway 89 and Concession Road 

7/Dean Drive and Highway 89 and Concession Road 7/Elizabeth Street for the horizon years. The 

analysis followed the procedures specified in Chapter 4 of the “Ontario Traffic Manual – Book 12”, 

March 2012. Justifications 1 (Minimum Vehicular Volume), 2 (delay to Cross Traffic), 3 (Combination of 

Justifications 1 and 2), and 4 (4-Hour Volume) were selected as the most appropriate warrants with 

which to assess the intersections.  

 

The average hour volume was determined using the following formula from OTM Book 12: 

 

𝐴𝐻𝑉 =  
𝑎𝑚𝑃𝐻𝑉 + 𝑝𝑚 𝑃𝐻𝑉

4
 

Where: 

 

AHV = Average Hour Volume 

PHV = Peak Hour Volume 

 

Table 8 below outlines the results of the signal warrant analysis. Appendix G contains the signal warrant 

sheets.  

 

Table 8: Signal Warrant Analysis Results – Future Background 

Location Time Period Warranted Year Justification 

Highway 89 and 

Concession Road 

7/ Dean Drive 

Weekday   2036 3 

Saturday  2026 1-4 

Highway 89 and 

Concession Road 

7/ Elizabeth Street 

Weekday  - N/A 

Saturday  2031 2-4 

 

The analysis determined that in the future background conditions, traffic signals are warranted at the 

intersections of Highway 89 and Concession Road 7/Dean Drive and Highway 89 and Concession 

Road 7/Elizabeth Street. Accordingly, the intersections were modeled as signals in all horizon years. 

The intersections were modelled with a cycle-length of 90 seconds and the same inter-green times as 

the intersection of Highway 89/Young Street and Industrial Parkway. 

 

As signals are warranted under future background conditions, and existing conditions indicate poor 

Intersection Control Peak Hour 
Level of 

Service 
Control Delay 

Critical V/C 

Ratios 

Highway 89 and 

Concession Road 

7/ Dean Drive 

Stop 

A.M. F 248.2 s 1.28 (SB) 

P.M. F Error 13.48 (SB) 

Saturday F Error Error 

Highway 89 and 

Concession Road 

7/ Elizabeth Street 

Stop 

A.M. E 40.4 s 0.55 (SB) 

P.M. F Error 3.96 (SB) 

Saturday F Error  Error 
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operations in the Saturday peak hour, the design and implementation of the signals should be 

considered by the MTO and Township of Adjala-Tosorontio. The primary purpose of the modelling is to 

illustrate the improved traffic operations of the intersection under signalized conditions. 

 

4.6.2. Proposed Roadway Conditions 

 

Table 9: 2026 Future Background Levels of Service  

 

  

Intersection Control Peak Hour 
Level of 

Service 
Control Delay Critical V/C Ratios 

Highway 89 and 

County Road 50 
Signal 

A.M. A 8.3 s 0.46 (NBR) 

P.M. C 15.1 s 0.78 (NBR/NBL) 

Saturday B 11.4 s 0.64 (NBR) 

Highway 89 and 

Concession Road 6 
Stop 

A.M. B 13.6 s 0.17 (SB) 

P.M. C 22.0 s 0.17 (SB) 

Saturday C 19.3 s 0.15 (SB) 

Highway 89 and 

Concession Road 

7/ Dean Drive 

Future 

Signal 

A.M. A 8.0 s 0.55 (SB) 

P.M. A 9.8 s 0.69 (NB) 

Saturday B 19.3 s 0.76 (SB) 

Concession Road 

7/ Street A  
Stop 

A.M. A 9.4 s 0.02 (EB) 

P.M. B 10.8 s 0.12 (EB) 

Saturday B 13.4 s 0.30 (EB) 

Highway 89 and 

Concession Road 

7/ Elizabeth Street 

Future 

Signal 

A.M. A 4.7 s 0.38 (SB) 

P.M. A 6.7 s 0.53 (SB) 

Saturday A 9.4 s  0.65 (SB) 

Highway 89 and 

Elizabeth Street 
Stop 

A.M. B 10.7 s 0.02 (NB) 

P.M. B 11.1 s 0.02 (NB) 

Saturday B 10.8 s 0.01 (NB) 

Highway 89/Young 

Street and Industrial 

Parkway/ 

Commercial Plaza 

Access 

Signal 

A.M. B 14.4 s 0.54 (NBL) 

P.M. C 20.3 s 0.75 (NBL) 

Saturday C 22.2 s 0.82 (WBL) 
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Table 10: 2031 Future Background Levels of Service 

 

  

Intersection Control Peak Hour 
Level of 

Service 
Control Delay 

Critical V/C 

Ratios 

Highway 89 and 

County Road 50 
Signal 

A.M. A 9.1 s 0.55 (WBL) 

P.M. B 17.0 s 0.87 (NBL) 

Saturday B 12.2 s 0.68 (NBR) 

Highway 89 and 

Concession Road 6 
Stop 

A.M. C 15.6 s 0.23 (SB) 

P.M. D 30.6 s 0.27 (SB) 

Saturday C 22.1 s 0.19 (SB) 

Highway 89 and 

Concession Road 

7/ Dean Drive 

Future 

Signal 

A.M. A 8.7 s 0.57 (SB) 

P.M. B 10.8 s 0.71 (NB) 

Saturday C 21.9 s 0.82 (SB) 

Concession Road 

7/ Street A  
Stop 

A.M. A 9.5 s 0.02 (EB) 

P.M. B 11.2 s 0.14 (EB) 

Saturday B 14.0 s 0.32 (EB) 

Highway 89 and 

Concession Road 

7/ Elizabeth Street 

Future 

Signal 

A.M. A 5.0 s 0.41 (SB) 

P.M. A 7.3 s 0.57 (SB) 

Saturday B 10.5 s  0.71 (SB) 

Highway 89 and 

Elizabeth Street 
Stop 

A.M. B 10.8 s 0.03 (NB) 

P.M. B 11.2 s 0.03 (NB) 

Saturday B 10.9 s 0.02 (NB) 

Highway 89/Young 

Street and Industrial 

Parkway/ 

Commercial Plaza 

Access 

Signal 

A.M. B 16.6 s 0.59 (NBL) 

P.M. C 24.9 s 0.81 (NBL) 

Saturday C 30.4 s 0.96 (WBL) 
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Table 11: 2036 Future Background Levels of Service 

 

The stop controlled intersection of Highway 89 and Concession Road 6 operates at a LOS “F” in the 

weekday p.m. peak hour under 2036 future background traffic conditions. This is primarily due to the 

heavy through volumes on Highway 89 that create a 50 second control delay on Concession Road 

6. The capacity of the road itself has a maximum volume-to-capacity ratio of 0.43 (SB). Since the 2036 

traffic volumes are forecasted approximately 20 years into the future, there is a high degree of 

uncertainty and traffic operations at this intersection should be reassessed when new development 

applications are submitted in the future.  

 

While the intersection of Highway 89 and County Road 50 is operating at an acceptable level of 

service, the maximum volume-to-capacity ratios for the northbound left and right turning movements 

are at 0.99 and 1.00, respectively. This indicates that the intersection is anticipated to operate at 

capacity during the p.m. peak hour.  

Intersection Control Peak Hour 
Level of 

Service 
Control Delay 

Critical V/C 

Ratios 

Highway 89 and 

County Road 50 
Signal 

A.M. B 10.8 s 0.70 (WBL) 

P.M. C 26.6 s 
0.99 (NBL) 

1.00 (NBR) 

Saturday B 13.3 s 0.72 (NBR) 

Highway 89 and 

Concession Road 6 
Stop 

A.M. C 18.8 s 0.31 (SB) 

P.M. F 50.0 s 0.43 (SB) 

Saturday D 26.0 s 0.23 (SB) 

Highway 89 and 

Concession Road 

7/ Dean Drive 

Future 

Signal 

A.M. A 9.5 s 0.62 (SB) 

P.M. B 12.2 s 0.74 (NB) 

Saturday C 25.9 s 0.86 (SB) 

Concession Road 

7/ Street A  
Stop 

A.M. A 9.7 s 0.02 (EB) 

P.M. B 11.6 s 0.13 (EB) 

Saturday B 14.9 s 0.34 (EB) 

Highway 89 and 

Concession Road 

7/ Elizabeth Street 

Future 

Signal 

A.M. A 5.9 s 0.46 (SB) 

P.M. A 8.8 s 0.63 (SB) 

Saturday B 12.1 s  0.77 (SB) 

Highway 89 and 

Elizabeth Street 
Stop 

A.M. B 10.8 s 0.03 (NB) 

P.M. B 11.1 s 0.03 (NB) 

Saturday B 10.9 s 0.02 (NB) 

Highway 89/Young 

Street and Industrial 

Parkway/ 

Commercial Plaza 

Access 

Signal 

A.M. C 21.2 s 0.71 (WBL) 

P.M. C 33.4 s 0.92 (EBT) 

Saturday D 52.4 s 

1.15 (WBL) 

1.08 (EBL) 

1.06 (EBT) 
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The intersection of Highway 89/Young Street and Industrial Parkway/Commercial Plaza Access is 

operating at an acceptable level of service with maximum volume-to-capacity ratios exceeding 1.00 

for the westbound left, eastbound left, and eastbound through movements. This indicates that the 

intersection is anticipated to operate at capacity during the Saturday peak hour. The intersection 

currently operates with a westbound protected phase, however the intersection may benefit from an 

advanced eastbound left-turn phase as well. 

 

All other intersections operate at a satisfactory level of service for all peak periods.  

 

5.0 Development Proposal  
 

The subject lands are approximately 73 acres in size. At this time, the specific uses proposed for the 

lands are unknown, however, the potential uses envisioned for the site are of a commercial/industrial 

nature. 

 

The subject lands currently have one full-moves access to Concession Road 7 (Street A), which 

operates as the only access to the Home Hardware development at this time. The development 

proposes one full-moves access to Highway 89 (Street B) which would connect to Street A. 

Additionally, there is an opportunity to extend Street A westerly to ultimately connect to County Road 

50, with the future development of the 7845 Highway 89 lands (not owned by the applicant). For 

reference, Street C is the extended portion of Street A through 7845 Highway 89, ultimately connecting 

to County Road 50. Refer to Figure 25, which illustrates the location of the subject lands as well as the 

potential access configuration.  

 

6.0 Highway Access Management  
 

The goal of this Highway Access Management Plan (HAMP) is to outline the strategy required to 

manage access to Highway 89 between Concession Road 50 and the Industrial Parkway. This HAMP 

aims to maintain the optimum balance between providing acceptable traffic operations and levels 

of service to Highway 89 site accesses while maintaining optimal access density and facilitating the 

Township’s Land Use Planning vision in the subject corridor. This HAMP also aims to provide 

comprehensive guidelines for any potential accesses to Highway 89 that may be proposed in the 

future.  This HAMP will address the current and future function of the corridor. 

 

6.1 Road and Access Spacing 
 

There are six existing intersections and 44 accesses within the study area. Most of the lands within the 

study area have existing uses and therefore limit new potential accesses when considering the 

requirements outlined in the MTO Highway Access Management Guidelines. Relevant excerpts are 

included in Appendix K.  

 

According to Table 4 in the Highway Access Management Guidelines, the maximum number of 

accesses suggested for an arterial roadway (2B) is four per side, per kilometre.  The study area being 

considered in this report is approximately 2.4 kilometres long. The nearest public roads relative to the 

subject site are Concession Road 7 and Concession Road 6. The distance between these two public 

roads is approximately 1 km. Within these limits, there are 7 and 8 accesses on the south and north 

sides, respectively. These existing conditions do not comply with current spacing standards, thereby 

having no allowance for additional accesses.  

 

Reviewing the spacing distribution on the south side of Highway 89, the majority of the accesses are 

closer to Concession Road 6. The distance between Concession Road 7 and the nearest access to 

the west is approximately 700 metres. The potential access to the subject property would be located 
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within this segment. This spacing distribution would adhere to the access guidelines. Additionally, there 

is an existing residential access which would be decommissioned or converted into a roadway access 

for the subject lands, if approved. Existing access locations are outlined in Figure 1. 

 

6.2 Constraints and Restrictions 
 

Within the study area, the most significant constraints to probable accesses are the many adjacent 

existing accesses. As discussed above, the proposed access to the subject lands should be located 

such that it maintains sufficient spacing relative to adjacent accesses.  

 

If Street A is planned to ultimately connect to County Road 50 through Street C, cooperation with the 

adjacent landowner(s) would be required. Furthermore, there is a stream running diagonal across the 

neighbouring property (7845 Highway 89). Although this would pose constraints, it is possible to create 

a crossing to facilitate vehicular travel.  

 

6.3 Preferred Access Locations  
 

As mentioned previously, the proposed access to the subject property on Highway 89 (Street B) should 

be located within the 700 metre segment between Concession Road 7 and the nearest access to the 

west. Accordingly, the preferred access location is approximately 400 metres to the west of 

Concession Road 7 as illustration in Figure 25. This coincides with the existing residential access, and 

also provides the opportunity to tie into the agricultural lands on the north side of Highway 89 by 

forming a north leg to the proposed three-legged intersection, should these lands ever be developed.  

 

In order to ensure proper intersection spacing, Street C should be located a minimum of 400 metres 

south of the intersection of County Road 50 and Highway 89, per MTO Highway Access Guidelines. As 

noted previously, this would require a development application on the lands not owned by the 

applicant. 

 

6.4 Street A Classification 
 

This recently constructed access to Concession Road 7 has been built to Adjala-Tosorontio 

Engineering Standards, thereby supporting the ability for Street A to be assumed by the Township upon 

development completion.  

 

If Street A is assumed by the Township with the intention to connect to County Road 50, this 

approximate 400 metre extension would act as secondary collector road parallel to Highway 89. This 

is expected to reduce traffic impacts to this segment of Highway 89, while concurrently improving 

connectivity to the future employment lands.  

 

7.0 Site Generated Traffic 
 

7.1 Trip Generation 
 

Site generated traffic of the subject lands was calculated using the fitted curve equation (if available) 

provided in the Institute of Transportation Engineers (ITE) Trip Generation Manual, 8th Edition. Due to the 

lack of specific information regarding the intended land uses, Industrial Park (ITE LUC 130) was assumed 

for trip generation purposes. 

  



7723 Highway 89  Highway Access Management Plan 

Township of Adjala-Tosorontio, County of Simcoe  November 2017 

 

C.F. Crozier & Associates Inc.  Page 15 

Project No. 1101-4125 

 

Table 12: Site Generated Traffic  

Calculation 

Method 
Size Peak Hour 

Trip 

Type 
In Out Total 

Industrial Park 

ITE Trip 

Generation 

Manual 

(Category 130) 

73 Acres 

Weekday A.M. Primary 425 87 512 

Weekday P.M. Primary 107 401 508 

Saturday Primary 110 234 344 

 

7.2 Trip Distribution and Assignment 
 

The trips generated by the development were distributed to the boundary road network based on 

the trip distribution described in Section 4.4. This trip distribution considered vehicle ingress and egress 

through Street A only, however, given the proposed connection with Street B, the trips were divided 

between the two accesses. All inbound trips from the west enter the subject lands via Street B. All 

inbound trips from the east, as well as all outbound trips, were distributed evenly between the two 

streets. 

 

Given the addition of Street B, the trips generated by the re-located Home Hardware were 

redistributed to the boundary road network, as described above. 

 

The trips generated by the subject lands, as well as the primary trips generated by the Home Hardware 

were assigned to the boundary road network per the distributions in Figure 14. The pass-by trips 

generated by the Home Hardware were distributed to the boundary road network per the 

distributions in Figure 15. The trip assignment for the primary trips generated by the Home Hardware 

and Industrial Park are illustrated in Figure 16 and Figure 18, respectively. The trip assignment for the 

pass-by trips generated by the Home Hardware are illustrated in Figure 17. 

 

8.0 Total Future Conditions 
 

8.1 Basis of Assessment 
 

The traffic impacts arising from the potential development were assessed based on the site generated 

traffic illustrated in Figures 16 through 18 being superimposed on the future background traffic 

volumes in Figures 11 through 13. The resulting total traffic volumes for the 2026, 2031 and 2036 

weekday a.m., p.m. and Saturday peak hours are illustrated in Figures 19 through 21.  

 

8.2 Auxiliary Lane Assessment 
  

Left-turn lane warrants were undertaken for a northbound left-turn lane at the intersection of 

Concession Road 7 and Street A using the Ontario Ministry of Transportation (MTO) Geometric Design 

Standards for Ontario Highways (GDSOH). The warrants were undertaken for the weekday a.m., p.m. 

and Saturday peak hours under future total conditions. In keeping with the traffic engineering 

convention of design speeds 10 km/h in excess of the posted speed limit for lower speed roads, a 70 

km/h design speed at the subject site was assumed.  

 

The left-turn lane warrant charts for 70 km/h design speed roads have been included in Appendix I.  

 

Table 13 below summarizes the results of the left-turn lane warrants assuming a design speed of 70 

km/h, under 2036 future traffic volume conditions. It can be seen that a left-turn lane is not warranted 

under 2036 future traffic volume conditions. 
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Table 13: Left-Turn Lane Warrant 

Concession Road 7 and Street A 

Intersection 
Peak 

Hour 
VA VO %LT in VA Warranted Source 

Concession 

Road 7 and 

Street A 

A.M. 101 245 22%  EA-11 

P.M. 162 213 5%  EA-10 

Saturday 187 270 10%  EA-10 

 

Left-turn lane warrants were undertaken for a westbound left-turn lane at the intersection of Highway 

89 and Street B using the MTO GDSOH Figure EB-1 “Left Turn Storage Lanes – Four-lane Undivided 

Highways”. The results are summarized in Table 14 below.  

 

Table 14: Left-Turn Lane Warrant  

Highway 89 and Street B 

Intersection 
Peak 

Hour 
VL VO Warranted Storage Source 

Highway 89 and 

Street B 

A.M. 137 889  30 m EB-1 

P.M. 68 978  25 m EB-1 

Saturday 107 983  30 m EB-1 

 

It can be seen that under unsignalized conditions, a westbound left-turn lane with a minimum storage 

of 30 metres is required. As discussed in the following sections, it is recommended that the intersection 

be signalized as it is expected to experience heavy delay under unsignalized future total conditions. 

When modelling this intersection, a 15 metres westbound left-turn lane was included and deemed 

sufficient, as described in Section 8.3 below. 

 

8.3 Traffic Signal Warrants 
 

As discussed in Section 4.6, traffic signals are warranted at the intersections of Highway 89 and 

Concession Road 7/Dean Drive and Highway 89 and Concession Road 7/Elizabeth Street under future 

background traffic conditions. Accordingly, the future total traffic operations at these locations were 

analyzed as signalized intersection. 

 

Analysis of the future total traffic volumes under unsignalized conditions indicated operational issues 

at the intersections of Highway 89 and Street B. Table 15 below summarizes the operations of the 

intersection of Highway 89 and Street B under 2026 future total traffic conditions.  

 

Table 15: 2026 Future Total Level of Service – Stop Controlled 

As summarized in Table 15, the intersection operates at a LOS “F” in the weekday p.m. and Saturday 

peak hours. The control delay of 117.3 seconds and maximum volume-to-capacity ratio of 1.05 (NB) 

Intersection Control Peak Hour 
Level of 

Service 
Control Delay 

Critical V/C 

Ratios 

Highway 89 and 

Street B 
Stop 

A.M. C 20.6 s 0.19 (NB) 

P.M. F 117.3 s 1.05 (NB) 

Saturday F 97.0 s 0.96 (NB) 



7723 Highway 89  Highway Access Management Plan 

Township of Adjala-Tosorontio, County of Simcoe  November 2017 

 

C.F. Crozier & Associates Inc.  Page 17 

Project No. 1101-4125 

 

in the weekday p.m. peak hour indicates that the intersection is operating over capacity with heavy 

delays. Accordingly, a signal warrant analysis was undertaken for the intersection of Highway 89 and 

Street B for the 2036 horizon year. The analysis followed the procedures outlined in “OTM – Book 12” 

for justifications 1-4 and 7. 

 

The signal warrant analysis is summarized in Table 16. Appendix G contains the signal warrant sheets.  

Table 16: Signal Warrant Analysis Results – Future Total 

Location Time Period Warranted Year Justification 

Highway 89 and 

Street B 

Weekday  2036 N/A 

Saturday  2036 N/A 

 

The analysis determined that in the future total conditions, a traffic signal is not warranted at the 

intersection of Highway 89 and Street B. However, signalizing the intersection is found to improve the 

operations, as detailed in Table 17 below. Accordingly, the intersection was modeled as signalized in 

all horizon years. The intersection was modelled with a cycle-length of 90 seconds and the same inter-

green times as the intersection of Highway 89/Young Street and Industrial Parkway. The intersection 

was also modeled with a 15 metre left-turn lane, and it was found that all 95th percentile queues were 

contained within the available storage. 

 

Table 17: 2036 Future Total Level of Service – Signalized 

 

The exact design specifications of the signalized intersections can be confirmed during detailed 

design. The primary purpose of the modelling is to illustrate the improved traffic operations of the 

intersection under signalized conditions.  

 

8.4 Intersection Operations  
 

The 2026 through 2036 future total traffic conditions associated with the boundary road network are 

outlined in Table 18 through Table 20, with detailed capacity analyses included in Appendix F. 

 

Analysis of the signalized intersections were based on optimized signal timings, as determined in 

Synchro modeling software.  

 

The intersection of Highway 89 and Street B was modeled to include a westbound left-turn lane with 

approximately 15 metres of storage and a protected/permissive phase. The turning lane and 

protected/permissive phase were included to account for the increase in traffic volumes at the 

intersection due to the trips generated by the site. 

 

Intersection Control Peak Hour 
Level of 

Service 
Control Delay 

Critical V/C 

Ratios 

Highway 89 /  

Street B 
Signal 

A.M. A 6.5 s 0.47 (EB) 

P.M. B 13.4 s 0.71 (NBL) 

Saturday B 11.9 s 0.67 (NBL) 
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Table 18: 2026 Future Total Level of Service 

 

  

Intersection Control Peak Hour 
Level of 

Service 
Control Delay Critical V/C Ratios 

Highway 89 and 

County Road 50 
Signal 

A.M. A 9.4 s 0.50 (WBL) 

P.M. B 14.8 s 0.78 (NBR/NBL) 

Saturday B 11.2 s 0.64 (NBR) 

Highway 89 and 

Concession Road 6 
Stop 

A.M. C 15.5 s 0.23 (SB) 

P.M. D 29.2 s 0.23 (SB) 

Saturday C 22.7 s 0.18 (SB) 

Highway 89 and 

Concession Road 

7/ Dean Drive 

Signal 

A.M. A 8.0 s 0.55 (SB) 

P.M. B 16.7 s 0.84 (NB) 

Saturday C 21.5 s 0.78 (NB/SB) 

Highway 89 / 

Street B 
Signal 

A.M. A 5.4 s 0.34 (EB) 

P.M. B 12.5 s 0.71 (NBL) 

Saturday B 11.2 s 0.67 (NBL) 

Concession Road 

7/ Street A 
Stop 

A.M. B 10.5 s 0.09 (EB) 

P.M. B 13.5 s 0.40 (EB) 

Saturday B 13.8 s 0.37 (EB) 

Highway 89 and 

Concession Road 

7/ Elizabeth Street 

Signal 

A.M. A 4.6 s 0.38 (SB) 

P.M. A 6.8 s 0.53 (SB) 

Saturday A 9.6 s 0.66 (SB) 

Highway 89 and 

Elizabeth Street 
Stop 

A.M. B 10.8 s 0.02 (NB) 

P.M. B 11.3 s 0.02 (NB) 

Saturday B 10.9 s 0.01 (NB) 

Highway 89/Young 

Street and Industrial 

Parkway/ 

Commercial Plaza 

Access 

Signal 

A.M. B 14.0 s 0.55 (NBL) 

P.M. C 23.2 s 0.75 (NBL) 

Saturday C 24.8 s 0.88 (WBL) 
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Table 19: 2031 Future Total Level of Service 

 

  

Intersection Control Peak Hour 
Level of 

Service 
Control Delay Critical V/C Ratios 

Highway 89 and 

County Road 50 
Signal 

A.M. B 10.5 s 0.63 (WBL) 

P.M. B 16.9 s 0.87 (NBL) 

Saturday B 12.1 s 0.68 (NBR) 

Highway 89 and 

Concession Road 6 
Stop 

A.M. C 17.9 s 0.29 (SB) 

P.M. E 44.4 s 0.37 (SB) 

Saturday D 26.2 s 0.23 (SB) 

Highway 89 and 

Concession Road 

7/ Dean Drive 

Signal 

A.M. A 8.8 s 0.59 (SB) 

P.M. B 18.2 s 0.86 (NB) 

Saturday C 26.7 s 0.80 (SB) 

Highway 89 /  

Street B 
Signal 

A.M. A 6.1 s 0.39 (EB) 

P.M. B 13.2 s 0.70 (NBL) 

Saturday B 11.5 s 0.67 (NBL) 

Concession Road 

7/ Street A  
Stop 

A.M. B 10.7 s 0.09 (EB) 

P.M. B 14.1 s 0.42 (EB) 

Saturday B 14.4 s 0.38 (EB) 

Highway 89 and 

Concession Road 

7/ Elizabeth Street 

Signal 

A.M. A 4.9 s 0.41 (SB) 

P.M. A 7.6 s 0.57 (SB) 

Saturday B 10.8 s  0.71 (SB) 

Highway 89 and 

Elizabeth Street 
Stop 

A.M. B 10.9 s 0.03 (NB) 

P.M. B 11.3 s 0.03 (NB) 

Saturday B 10.9 s 0.02 (NB) 

Highway 89/Young 

Street and Industrial 

Parkway/ 

Commercial Plaza 

Access 

Signal 

A.M. B 16.7 s 0.60 (NBL/WBL) 

P.M. C 29.8 s 0.89 (EB) 

Saturday D 35.7 s 0.99 (EB) 



7723 Highway 89  Highway Access Management Plan 

Township of Adjala-Tosorontio, County of Simcoe  November 2017 

 

C.F. Crozier & Associates Inc.  Page 20 

Project No. 1101-4125 

 

Table 20: 2036 Future Total Level of Service 

The stop controlled intersection of Highway 89 and Concession Road 6 operates at a LOS “F” in the 

weekday p.m. peak hour under future total traffic conditions. This is primarily due to the heavy through 

volumes that previously existed in the 2036 future background conditions. The control delay is 

anticipated to increase by 35.8 seconds and the maximum volume-to-capacity ratio is expected to 

increase by 0.18 (SB) when compared to future background conditions. At this time, no 

recommendations are being made to improve this intersection due to the low volume of southbound 

vehicles, and the anticipation that some vehicles may redirect to County Road 7, if signalized. 

Intersection Control Peak Hour 
Level of 

Service 
Control Delay Critical V/C Ratios 

Highway 89 and 

County Road 50 
Signal 

A.M. B 13.0 s 0.79 (WBL) 

P.M. C 26.8 s 
0.97 (NBL) 

1.02 (NBR) 

Saturday B 13.3 s 0.72 (NBR) 

Highway 89 and 

Concession Road 6 
Stop 

A.M. C 22.0 s 0.38 (SB) 

P.M. F 85.8 s 0.61 (SB) 

Saturday D 31.5 s 0.29 (SB) 

Highway 89 and 

Concession Road 

7/ Dean Drive 

Signal 

A.M. B 10.3 s 0.67 (SB) 

P.M. C 20.0 s 0.88 (NB) 

Saturday C 28.2 s 0.87 (SB) 

Highway 89 /  

Street B 
Signal 

A.M. A 6.5 s 0.47 (EB) 

P.M. B 13.4 s 0.71 (NBL) 

Saturday B 11.9 s 0.67 (NBL) 

Concession Road 

7/ Street A  
Stop 

A.M. B 10.9 s 0.10 (EB) 

P.M. C 15.2 s 0.44 (EB) 

Saturday C 15.5 s 0.41 (EB) 

Highway 89 and 

Concession Road 

7/ Elizabeth Street 

Signal 

A.M. A 6.0 s 0.46 (SB) 

P.M. A 9.3 s 0.63 (SB) 

Saturday B 12.7 s  0.77 (SB) 

Highway 89 and 

Elizabeth Street 
Stop 

A.M. B 10.9 s 0.03 (NB) 

P.M. B 10.9 s 0.03 (NB) 

Saturday B 10.7 s 0.04 (NB) 

Highway 89/Young 

Street and Industrial 

Parkway/ 

Commercial Plaza 

Access 

Signal 

A.M. C 26.6 s 0.87 (EB) 

P.M. C 33.4 s 0.92 (EB) 

Saturday E 66.2 s 

1.19 (EBL) 

1.16 (EB) 

1.15 (WBL) 
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The intersection of Highway 89 and County Road 50 is expected to continue operating at a LOS “C” 

in the p.m. peak hour. The control delay is expected to increase by 0.2 seconds and the maximum 

volume-to-capacity ratio is expected to increase by 0.02 or less when compared to the 2036 future 

background traffic conditions. These metrics indicate that while the intersection is approaching 

capacity, the site generated traffic is expected to have a negligible impact on the operations. 

 

The intersection of Highway 89/Young Street and Industrial Parkway/Commercial Plaza Access is 

expected to operate at a reduced LOS “E” in the Saturday peak hour. The control delay is expected 

to increase by 13.8 seconds and the maximum volume-to-capacity ratio is expected to increase by 

0.09 or less when compared to the 2036 future background traffic conditions. These metrics indicate 

that while this intersection is exceeding capacity, the site generated traffic is expected to have 

minimal impacts on the operations. As noted previously, the intersection operates with an advance 

westbound left-turn phase and may benefit from the addition of an advance eastbound left-turn 

phase. 

 

All other intersections are expected to continue operating at a satisfactory level of service for all peak 

periods.  

 

Since the 2036 traffic volumes are forecasted approximately 20 years into the future, there is a high 

degree of uncertainty and traffic operations at this intersection should be confirmed when new 

development applications are submitted in the future. 

 

9.0 Sensitivity Analysis  
 

9.1 Trip Generation 
 

At the time of writing this report, there is no proposed development for the property located at 7845 

Highway 89. Due to the absence of this data, the assumed use of Industrial Park has been made to 

provide a sensitivity analysis for future potential development within the study area. This aligns with the 

potential areas of employment growth, as described in By-Law 13-14.  Site generated traffic for this 

property was calculated using the fitted curve equation (if available) provided in the Institute of 

Transportation Engineers (ITE) Trip Generation Manual, 8th Edition.  

 

Table 21: Sensitivity Analysis Trip Generation 

Address 
Calculation 

Method 

Size 

(acres) 
Peak Hour In Out Total 

7845 Highway 89 

Industrial Park 

ITE Trip 

Generation 

Manual 

(Category 130) 

44 

Weekday A.M. 286 59 345 

Weekday P.M. 74 279 353 

Saturday 66 141 207 

 

The 44 acres estimated in the table above represents the parcel area. Due to a watercourse traversing 

the property, the developable area will likely be less than what has been assumed. Accordingly, this 

represents a conservative estimation.  

 

9.2 Trip Distribution and Assignment 
 

The trips generated by the future development were distributed to the boundary road network based 

on the trip distribution described in Section 4.4. This trip distribution considered vehicle ingress and 

egress through Street A only, however, given the proposed connection with Street B and Street C, the 

trips were divided between the three accesses. All inbound trips from the west enter the subject lands 
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via Street C. All inbound trips from the east, were distributed evenly between the three streets. All trips 

from the south enter via Street C.  

 

The trips generated by the subject lands were assigned to the boundary road network per the 

distributions in Figure 22. The trip assignment for the primary trips are illustrated in Figure 23. 

 

9.3 Basis of Assessment 
 

The traffic impacts arising from the potential development were assessed based on the site generated 

traffic illustrated in Figure 22 being superimposed on the 2036 future total traffic volumes in Figure 21. 

The resulting total traffic volumes for the 2036 weekday a.m., p.m. and Saturday peak hours are 

illustrated in Figure 24.  

 

9.4 Auxiliary Lane Assessment 
 

Left-turn lane warrants were undertaken for northbound and southbound left-turn lanes at the 

intersections of Concession Road 7 and Street A and County Road 50 and Street C, respectively. The 

warrants were completed using the Ontario Ministry of Transportation (MTO) Geometric Design 

Standards for Ontario Highways (GDSOH). The warrants were undertaken for the weekday a.m., p.m. 

and Saturday peak hours under future total conditions. In keeping with the traffic engineering 

convention of design speeds 10 km/h in excess of the posted speed limit for lower speed roads, a 70 

km/h design speed at Street A was assumed for Concession Road 7. Furthermore, a design speed of 

100 km/h was selected for County Road 50 at Street C in order to reflect the traffic engineering 

convention of design speeds 20 km/h in excess of the posted speed limit for higher speed roads. 

 

The left-turn lane warrant charts for 70 km/h and 100 km/h design speed roads have been included 

in Appendix I. Table 22 below summarizes the results of the left-turn lane warrants under 2036 future 

traffic volume conditions.  

 

Table 22: Sensitivity Analysis Left-Turn Lane Warrant 

Intersection 
Peak 

Hour 
VA VO %LT in VA Warranted Source 

Design Speed = 70 km/h 

Concession 

Road 7 and 

Street A 

A.M. 101 305 22%  EA-11 

P.M. 162 231 5%  EA-10 

Saturday 187 287 10%  EA-10 

Design Speed = 100 km/h 

County Road 50 

and Street C 

A.M. 723 280 20% 40 m EA-23 

P.M. 350 738 9% 25 m EA-22 

Saturday 386 466 8% 15 m EA-22 

 

Based on the results summarized in Table 22, a left-turn lane is not warranted at the intersection of 

Concession Road 7 and Street A and a left-turn lane with a minimum storage of 40 metres is required 

at the intersection of County Road 50 and Street C. As discussed previously, this analysis has been 

completed on the basis of a conservative 3% growth rate, as well as conservative assumptions 

regarding the proposed future land uses at the site. As such, the requirement for a left-turn lane on 
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County Road 50 should be re-evaluated when, and if a development application is being advanced 

for 7845 Highway 89. 

 

9.5 Traffic Signal Warrants 
 

A signal warrant analysis was undertaken for the intersections of Concession Road 7 and Street A and 

County Road 50 and Street C for the 2036 horizon year. The analysis followed the procedures outlined 

in “OTM – Book 12” for justifications 1-4 and 7.  

 

Table 23 below outlines the results of the signal warrant analysis. Appendix G contains the signal 

warrant sheets.  

 

Table 23: Sensitivity Analysis Signal Warrant 

Location Time Period Warranted Justification 

Concession Road 7 and 

Street A 

Weekday  N/A 

Saturday  N/A 

County Road 50 and 

Street B 

Weekday  N/A 

Saturday  N/A 

 

As noted above, traffic signals are not warranted at Street A or Street C in the 2036 horizon year 

including the additional trips generated by 7845 Highway 89. Accordingly, the intersections were 

analyzed as two-way stop-controlled. 

 

9.6 Intersection Operations  
 

The 2036 future total traffic conditions associated with the boundary road network are outlined in 

Table 24, with detailed capacity analyses included in Appendix F. 

 

Analysis of the signalized intersections were based on optimized signal timings, as determined in 

Synchro modeling software.  

 

The intersection of Highway 89 and Street B was modeled to include a westbound left-turn lane with 

approximately 15 metres of storage and a protected/permissive phase. The turning lane and 

protected/permissive phase were included to account for the increase in traffic volumes at the 

intersection due to the trips generated by the site. 

 

The intersection of County Road 50 and Street C was modeled to include a southbound left-turn lane 

with approximately 40 metres of storage. 
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Table 24: Sensitivity Analysis 2036 Future Total Level of Service 

 

The stop controlled intersection of Highway 89 and Concession Road 6 is expected to continue 

operating at a LOS “F” in the weekday p.m. peak hour when compared with future background and 

future total traffic conditions. The control delay is anticipated to increase 29.8 seconds and the 

maximum volume-to-capacity ratio is expected to increase by 0.10 (SB) when compared to future 

total conditions.  

Intersection Control Peak Hour 
Level of 

Service 
Control Delay Critical V/C Ratios 

Highway 89 and 

County Road 50 
Signal 

A.M. B 18.2 s 0.90 (WBL) 

P.M. D 39.1 s 
0.89 (NBL) 

1.18 (NBR) 

Saturday B 15.4 s 0.74 (NBR) 

Highway 89 and 

Concession Road 6 
Stop 

A.M. D 28.8 s 0.49 (SB) 

P.M. F 115.6 s 0.71 (SB) 

Saturday D 34.0 s 0.31 (SB) 

Highway 89 and 

Concession Road 

7/ Dean Drive 

Signal 

A.M. B 10.9 s 0.70 (SB) 

P.M. C 28.8 s 
1.02 (NB) 

1.04 (WBL) 

Saturday C 30.0 s 0.89 (SB) 

Highway 89 /  

Street B 
Signal 

A.M. A 7.9 s 0.52 (EB) 

P.M. B 15.0 s 0.75 (NBL) 

Saturday B 13.1 s 0.70 (NBL) 

Concession Road 

7/ Street A  
Stop 

A.M. B 11.4 s 0.12 (EB) 

P.M. C 17.3 s 0.54 (EB) 

Saturday C 16.7 s 0.47 (EB) 

Highway 89 and 

Concession Road 

7/ Elizabeth Street 

Signal 

A.M. A 6.2 s 0.46 (SB) 

P.M. A 9.9 s 0.63 (SB) 

Saturday B 12.8 s  0.81 (SB) 

Highway 89 and 

Elizabeth Street 
Stop 

A.M. B 10.9 s 0.03 (NB) 

P.M. B 10.6 s 0.03 (NB) 

Saturday B 12.0 s 0.02 (NB) 

Highway 89/Young 

Street and Industrial 

Parkway/ 

Commercial Plaza 

Access 

Signal 

A.M. C 27.7 s 0.91 (EB) 

P.M. E 55.6 s 
1.11 (EB) 

1.02 (WBL) 

Saturday E 67.4 s 

1.21 (EBL) 

1.18 (EB) 

1.12 (WBL) 
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The intersection of Highway 89 and County Road 50 is expected to operate at a LOS “D” in the p.m. 

peak hour. The control delay is expected to increase by 12.3 seconds and the maximum volume-to-

capacity ratio is expected to increase by 0.16 or less when compared to the 2036 future total traffic 

conditions. The addition of the traffic generated by 7845 Highway 89 is expected to reduce operations 

at the intersection due to the increased northbound turning movements.  

 

The intersection of Highway 89/Young Street and Industrial Parkway/Commercial Plaza Access is 

expected to continue operating at a LOS “E” in the Saturday peak hour. The control delay is expected 

to increase by 1.2 seconds and the maximum volume-to-capacity ratio is expected to increase by 

0.02 or less when compared to the 2036 future total traffic conditions. These metrics indicate that while 

this intersection is exceeding capacity, the traffic generated by 7845 Highway 89 is expected to have 

minimal impacts on the operations.  

 

The intersection of Highway 89 and Concession Road 7/Dean drive is expected to continue operating 

at a LOS “C” in the future. The westbound left and northbound movements are expected to operate 

at capacity given the additional traffic generated by 7845 Highway 89. 

 

All other intersections are expected to continue operating at a satisfactory level of service for all peak 

periods.  

 

Due to the uncertainty associated with the proposed development at 7845 Highway 89, and given 

the 20 year study horizon, the traffic operations of the boundary road network should be reassessed 

when a development application is submitted in the future. 

 

10.0 Safety 
 

10.1 Sight Distance Assessment 
 

Sight distance measurements were conducted using the requirements outlined in The County of 

Simcoe By-Law No. 5544, as well as the Transportation Association of Canada’s (TAC) Geometric 

Design Guide for Canadian Roads (GDGCR). With the future Street C connecting to County Road 50, 

available sight distances are compared to Simcoe County requirements, whereas available sight 

distance for Street A and Concession Road 7 are compared to the TAC guidelines. Available sight 

distances are shown in the table below. 

 

County Road 50 has a posted speed limit of 80km/h, which was used to determine the sight distance 

requirements, as described in By-Law No. 5544.  Concession Road 7 has a posted speed limit 60km/h. 

Therefore, a 70 km/h design speed was selected to reflect the traffic engineering convention of a 10 

km/h increase to the posted speed limit for lower speed roads. Using this speed in combination with 

Figure 2.3.3.4b, the required sight distances were determined, as shown in Table 25. 

 

Table 25: Available Sight Distance 

Location Required Sight Distance 
Available Sight Distance  

Northerly Southerly 

Concession Road 7 and Street A 200m (left turn) / 150m (right turn) 240m 400m+ 

County Road 50 and Street C 230m 400m 200m 
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Although the available sight distance for Street C does not meet the County’s requirement, the 

location of Street C is currently an estimate with a high likelihood of change. Accordingly, minor 

adjustments should be considered during detailed design to locate the street such that the sight 

distance is maximized for vehicles exiting the property. 

 

Refer to Appendix H for the relevant TAC GDGCR and Simcoe County By-Law excerpts have been 

attached for reference 

 

11.0 Findings and Recommendations 
 

The detailed analysis contained within this report has resulted in the recommendations described in 

Table 26, with further recommendations noted below. 

 

Table 26: Recommended Mitigation Measures and Responsibilities 

Location Improvement Timeline Responsibility 

Highway 89 and 

Street B 

Signalization, and 

construction of an 

exclusive westbound 

left-turn lane with 15 

metres of storage 

2026 Applicant 

County Road 50 and 

Street C 

Southbound left-turn 

lane with 40 metres of 

storage 

2036 
Future Applicant  

(7845 Highway 89) 

Highway 89 and 

Concession Road 7/ 

Dean Drive  

Signalization 2026 
MTO/Township of 

Adjala-Tosorontio 

Highway 89 and 

Concession Road 7/ 

Elizabeth Street  

Signalization 2026 
MTO/Township of 

Adjala-Tosorontio 

 

11.1 Auxiliary Turn-Lanes 
 

 An auxiliary left-turn lane is not warranted at the intersection of Concession Road 7 and Street 

A; 

 

11.2 Signal Warrants 
 

 Signals are not warranted at the intersections of Concession Road 7 and Street A, and County 

Road 50 and Street C. The intersections were found to operate with acceptable levels of 

service and delay under 2036 future total conditions, accordingly signals are not 

recommended at these intersections. 

 

11.3 Optimized Signal Timings 
 

 The operations of all signalized intersections were analyzed under optimized signal timings. It is 

therefore recommended that the signal timings be updated to accommodate the future 

growth in the area. These improvements should be completed in coordination with the 

Township of Adjala-Tosorontio and the Ontario Ministry of Transportation. 
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11.4 Future Analysis 
 

 The enclosed analysis was completed based on assumptions related to the proposed land 

uses at the subject property and at 7845 Highway 89. It is recommended that operations be 

confirmed when further development information is available; and, 

 

 The future background traffic volumes were calculated based on a conservative 3% growth 

rate. This growth rate is greater than the industry standard 2% and as such, it is recommended 

that operations be confirmed when further development information is available.  

 

12.0 Conclusions  
 

The detailed analysis contained within this report has resulted in the following key findings: 

 

 Analysis of 2017 existing traffic operations indicate that the intersections of Highway 89 and 

Concession Road 7/Dean Drive, and Highway 89 and Concession Road 7/Elizabeth Street 

operate at LOS “F” during the Saturday peak hour; 

 

 The remaining boundary road network operates at a LOS “D’ or better in the weekday a.m., 

p.m., and Saturday peak hours under 2017 existing traffic conditions;  

 

 The intersection of Highway 89 and County Road 50 is expected to continue operating at a 

LOS “C” in the p.m. peak hour. The control delay and volume-to-capacity ratio is expected to 

minimally increase as a result of the site generated traffic. The metrics described in section 8.4 

indicate that while the intersection is approaching capacity, the site generated traffic is 

expected to have a negligible impact on the operations. 

 

 The intersection of Highway 89/Young Street and Industrial Parkway/Commercial Plaza Access 

is expected to operate at a reduced LOS “E” in the Saturday peak hour. The control delay 

and volume-to-capacity ratio is expected to minimally increase as a result of the site 

generated traffic. The intersection was analyzed with a protective/permissive westbound left-

turn phase, and may also benefit from a protective/permissive eastbound left-turn phase. 

These metrics indicate that while this intersection is exceeding capacity, the site generated 

traffic is expected to have minimal impacts on the operations.  

 

 The stop controlled intersection of Highway 89 and Concession Road 6 operates at a LOS “F” 

in the weekday p.m. peak hour under future total traffic conditions. This is primarily due to the 

heavy through volumes that previously existed in the 2036 future background conditions. The 

control delay and volume-to-capacity ratio is expected to minimally increase as a result of 

the site generated traffic. 

 

 All other intersections are expected to continue operating at a satisfactory level of service for 

all peak periods.  

 

 Since the 2036 traffic volumes are forecasted approximately 20 years into the future, there is a 

high degree of uncertainty and traffic operations at this intersection should be confirmed 

when new development applications are submitted in the future. 

 

 In the 2036 future total sensitivity analysis, the boundary road network is expected to have very 

similar operations with minor increases to the volume to capacity ratios and control delay, 

when compared to the 2036 future total operations.  

 

 Analysis of sight distance at Street A indicates that there is sufficient sight distance to the north 
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From: Dorton, Peter (MTO) [mailto:Peter.Dorton@ontario.ca]  
Sent: Tuesday, September 13, 2016 12:25 PM 
To: Alex Fleming <afleming@cfcrozier.ca> 
Cc: Michael Linton <mlinton@cfcrozier.ca>; Eric Terro <eric.terro@ontario.ca>; Polus, Asia (MTO) 
<Asia.Polus@ontario.ca>; Venneri, Rita (MTO) <Rita.Venneri@ontario.ca> 
Subject: RE: Highway Access Management Plan Proposed Work Plan (Our #1101-4125), Highway 89 Adjala-Tosorontio 

Hi Alex: 

We have reviewed the proposed HAMP Workplan and offer the following: 

• Please ensure that the focus is on the entire Highway 89 Employment Zone, from CR50 to the 
Alliston (Town of New Tecumseth) border, as opposed to focusing on the 7723 Highway 89 
site. A drawing showing the study limits should be included in the work plan. 

• Due to its proximity to the border, potential Employment Zone impacts on the intersection of 
Highway 89 (Young St.) / Industrial Parkway should be taken into consideration in the Traffic 
Impact Study and HAMP. 

• Specific impacts associated with the 7723 Hwy 89 development proposal could be addressed 
under separate cover, with background info taken from the HAMP, or alternatively, included as 
a separate section in the HAMP. 

• Hwy 89 / Elizabeth St. intersections should also be included in the HAMP. 
• Please confirm that the Township of Adjala – Tosorontio has reviewed and commented on this 

proposed work plan. 
• We would suggest that the Town of New Tecumseth be included as a potential stakeholder, or 

at least be provided with an opportunity to comment on the HAMP. 

Please feel free to contact me if you have any questions. 

Thanks, 
Peter Dorton 
Senior Project Manager 
MTO Central Region Engineering Office 
Corridor Management Section 
159 Sir William Hearst Ave., 7th Floor 
Toronto, ON  M3M 0B7 
Ph: 416-235-4280 
Fx: 416-235-4267 
Email: peter.dorton@ontario.ca

From: Alex Fleming [mailto:afleming@cfcrozier.ca]  
Sent: September 1, 2016 3:25 PM 
To: Dorton, Peter (MTO) 
Cc: Michael Linton 
Subject: Highway Access Management Plan Proposed Work Plan (Our #1101-4125) 

Hello Peter, 
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We had discussed earlier this summer a HAMP workplan for the area on the west side of Alliston (Highway 89) that 
would examine access arrangements for lands in the area of 7723 Highway 89 (the property that is being put forth for 
planning applications).  Attached is a proposed work plan for MTO’s review.  If acceptable, we would proceed, or 
incorporate changes to the work plan from MTO. 

If there any questions, please feel free to give me a call. 
Thanks, 
Alex 

| ALEXANDER FLEMING, MBA, P.Eng. | ASSOCIATE | C.F. CROZIER & ASSOCIATES 

| 40 Huron Street, Suite 301 | Collingwood, ON L9Y 4R3 

| cfcrozier.ca | afleming@cfcrozier.ca | tel 705 446 3510

This communication is intended solely for the attention and use of the named recipients and contains information that is privileged and confidential. If you are not the intended 
recipient, or the person responsible for delivering this information to the intended recipient, please notify us immediately by telephone. If you have received this information in 
error, please be notified that you are not authorized to read, copy, distribute, use or retain this  
message or any part of it.  
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Ryan MacLaughlan

From: Jacquie Tschekalin <jtschekalin@adjtos.ca>

Sent: Tuesday, June 20, 2017 1:37 PM

To: Ryan MacLaughlan

Subject: RE: requested information

Follow Up Flag: Follow up

Flag Status: Flagged

I’m checking with our clerk to see if we can provide you with a generated list of property owners, and should have an 
answer for you in the next few days.   

As far as the zoning goes, the property is zoned “Employment Lands” (see the by-law I sent earlier for the list of 
permitted uses).  The zoning is similar to a light-industrial zone, but slightly different uses are permitted.   

As far as Mr. Pilla’s lands go, whatever he envisions is what is likely to be there, although it would be nice if he could 
come up with an overall concept for the HAMP.  It would be particularly helpful for him to determine whether access to 
the balance of the lands are to be accessed by a private road or whether the Township will be expected to assume the 
road that will hook up with the 7th Concession. 

As far as the other uses go, I think your assumptions will be fine as we don’t have any data to assist you. 

I’ll let you know about the list as soon as I can.  Let me know if you need anything else. 

Jacquie 

Jacquie Tschekalin, MCIP, RPP 
Director of Planning 

Township of Adjala-Tosorontio 
7855 Sideroad 30, R.R. #1 
Alliston, ON   L9R 1V1 
Ph:    (705)434-5055 
Fax:  (705)434-5051 

From: Ryan MacLaughlan [mailto:rmaclaughlan@cfcrozier.ca]  
Sent: Monday, June 19, 2017 5:03 PM 
To: Jacquie Tschekalin <jtschekalin@adjtos.ca> 
Subject: RE: requested information 

Hey Jacquie, 

Thanks for the response.  

Stakeholder consultation will form an integral part of the Highway Access Management process. Consultation with the 
Ministry, Town and relevant property owners north and south of Highway 89 between Concession 7 and County Road 50
will provide the framework for considerations and limitations of the study. If you are able to provide the mailing 
addresses within those limits, it would be a great help.  

I appreciate you sharing this information. We will be sure to keep that document confidential.  
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Our client, Joe Pilla, is the owner of the entire parcel of land shown below. The “subject property” is where the new 
Home Hardware is going. The remainder of the land may consist of a few car dealerships, although this has not yet been 
determined.  

It is my understanding that the outlined property above is zoned as light-industrial? As for the information on the 
surrounding lands, we will just have to make some assumptions for our trip generation and analysis.  

Look forward to hearing back from you. 

Thanks, 

| RYAN MACLAUGHLAN  P.Eng. | C.F. CROZIER & ASSOCIATES 

| 40 Huron Street, Suite 301 | Collingwood, ON L9Y 4R3 

| cfcrozier.ca | rmaclaughlan@cfcrozier.ca | tel 705 446 3510

This communication is intended solely for the attention and use of the named recipients and contains information that is privileged and confidential. If you are not the intended 
recipient, or the person responsible for delivering this information to the intended recipient, please notify us immediately by telephone. If you have received this information in 
error, please be notified that you are not authorized to read, copy, distribute, use or retain this message or any part of it.

From: Jacquie Tschekalin [mailto:jtschekalin@adjtos.ca]  
Sent: Monday, June 19, 2017 3:05 PM 
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To: Ryan MacLaughlan <rmaclaughlan@cfcrozier.ca> 
Subject: requested information 

Hi Ryan, 

Here’s the information you requested: 

1. Re. contact info of residents – I’m not sure what you are looking for; we don’t have phone numbers, but I can 
get you a mailing list of all property owners (not just residents).  If this is what you are looking for, please 
confirm what you need the information for and what addresses you want.  It’s a little tricky for us due to FOI 
requirements, but I think I can get it for you if it is for a ‘required’ circulation. 

2. I have attached a copy of the Zoning By-law for the area; this will give you an idea of the types of uses in the 
area, but it won’t tell you what land is vacant.  If you are looking for vacant land (there are 2 large parcels plus 
several smaller ones) you can probably get this on the Simcoe County website maps (which show property 
boundaries and locations of structures).  In addition to that information, the Home Hardware store is re-locating 
within the adjacent property (which will leave the existing building vacant) and the ambulance station at the 
corner of Con 7 and Dean Drive has now been converted to a fitness centre. 

3. Future developments – we are not sure of what will end up being in our ‘Employment lands’, but I have attached 
a draft report we recently received – please be advised that this is in draft form, and has not been reviewed by 
Council, so it should be treated as confidential – this is also the ‘Ec Dev update’.  The intent is that the existing 
residences will change to a mixed use type of activity (ie. maintain the residential component but add a business 
component) and that general commercial/retail is not anticipated.   

I hope this is the information you are looking for – let me know if you need anything else. 

Jacquie 

Jacquie Tschekalin, MCIP, RPP 
Director of Planning 

Township of Adjala-Tosorontio 
7855 Sideroad 30, R.R. #1 
Alliston, ON   L9R 1V1 
Ph:    (705)434-5055 
Fax:  (705)434-5051 
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Ryan MacLaughlan

From: Jacquie Tschekalin <jtschekalin@adjtos.ca>

Sent: Monday, June 19, 2017 3:05 PM

To: Ryan MacLaughlan

Subject: requested information

Attachments: Empl Lands ZBL w map.pdf; CONFIDENTIAL Review of Highway 89 Lands.docx

Hi Ryan, 

Here’s the information you requested: 

1. Re. contact info of residents – I’m not sure what you are looking for; we don’t have phone numbers, but I can 
get you a mailing list of all property owners (not just residents).  If this is what you are looking for, please 
confirm what you need the information for and what addresses you want.  It’s a little tricky for us due to FOI 
requirements, but I think I can get it for you if it is for a ‘required’ circulation. 

2. I have attached a copy of the Zoning By-law for the area; this will give you an idea of the types of uses in the 
area, but it won’t tell you what land is vacant.  If you are looking for vacant land (there are 2 large parcels plus 
several smaller ones) you can probably get this on the Simcoe County website maps (which show property 
boundaries and locations of structures).  In addition to that information, the Home Hardware store is re-locating 
within the adjacent property (which will leave the existing building vacant) and the ambulance station at the 
corner of Con 7 and Dean Drive has now been converted to a fitness centre. 

3. Future developments – we are not sure of what will end up being in our ‘Employment lands’, but I have attached 
a draft report we recently received – please be advised that this is in draft form, and has not been reviewed by 
Council, so it should be treated as confidential – this is also the ‘Ec Dev update’.  The intent is that the existing 
residences will change to a mixed use type of activity (ie. maintain the residential component but add a business 
component) and that general commercial/retail is not anticipated.   

I hope this is the information you are looking for – let me know if you need anything else. 

Jacquie 

Jacquie Tschekalin, MCIP, RPP 
Director of Planning 

Township of Adjala-Tosorontio 
7855 Sideroad 30, R.R. #1 
Alliston, ON   L9R 1V1 
Ph:    (705)434-5055 
Fax:  (705)434-5051 
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Turning Movement Counts 



Ontario Traffic Inc.

Morning Peak Diagram Specified Period
From:
To:

6:00:00

10:00:00

One Hour Peak
From:
To:

7:00:00

8:00:00

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston 

1717000001

Hwy 89 & CR 50 

1

13-Jun-17

Weather conditions:

Person(s) who counted:

** Signalized Intersection ** Major Road: Hwy 89 runs W/E

Heavys Trucks Cars Totals

0 50 218 268

Heavys Trucks Cars Totals

0 40 198 238

0 19 102 121

0 59 300

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

359

627

Hwy 89
W

N

E

S

Hwy 89

CR 50 

East Leg Total:

East Entering:

East Peds:

Peds Cross:

771

427

0

Cars Trucks Heavys Totals

181 41 0 222

197 8 0 205

378 49 0

Cars Trucks Heavys Totals

291 53 0 344

Cars

Trucks

Heavys

Totals

299

27

0

326

Cars

Trucks

Heavys

Totals

37

9

0

46

93

13

0

106

130

22

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

152

478

Comments



Ontario Traffic Inc.

Afternoon Peak Diagram Specified Period
From:
To:

15:00:00

19:00:00

One Hour Peak
From:
To:

16:15:00

17:15:00

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston 

1717000001

Hwy 89 & CR 50 

1

13-Jun-17

Weather conditions:

Person(s) who counted:

** Signalized Intersection ** Major Road: Hwy 89 runs W/E

Heavys Trucks Cars Totals

0 37 595 632

Heavys Trucks Cars Totals

0 36 255 291

0 4 42 46

0 40 297

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

337

969

Hwy 89
W

N

E

S

Hwy 89

CR 50 

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1149

603

0

Cars Trucks Heavys Totals

441 27 0 468

122 13 0 135

563 40 0

Cars Trucks Heavys Totals

500 46 0 546

Cars

Trucks

Heavys

Totals

164

17

0

181

Cars

Trucks

Heavys

Totals

154

10

0

164

245

10

0

255

399

20

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

419

600

Comments



Ontario Traffic Inc.

Total Count Diagram

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston 

1717000001

Hwy 89 & CR 50 

1

13-Jun-17

Weather conditions:

Person(s) who counted:

** Signalized Intersection ** Major Road: Hwy 89 runs W/E

Heavys Trucks Cars Totals

0 300 2751 3051

Heavys Trucks Cars Totals

0 271 1958 2229

0 75 527 602

0 346 2485

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

2831

5882

Hwy 89
W

N

E

S

Hwy 89

CR 50 

East Leg Total:

East Entering:

East Peds:

Peds Cross:

7043

3471

0

Cars Trucks Heavys Totals

2162 226 0 2388

1007 76 0 1083

3169 302 0

Cars Trucks Heavys Totals

3221 351 0 3572

Cars

Trucks

Heavys

Totals

1534

151

0

1685

Cars

Trucks

Heavys

Totals

589

74

0

663

1263

80

0

1343

1852

154

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

2

2006

3691

Comments



Ontario Traffic Inc.
Traffic Count Summary

Intersection: Hwy 89 & CR 50 Count Date: 13-Jun-17 Municipality: Alliston 

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street
Hours Ending:
Crossing Values:

Totals:

Totals:

6:00:00 0 0 0 0 0 0 6:00:00 0 0 0 0 0
7:00:00 0 0 0 0 0 121 7:00:00 21 0 100 121 0
8:00:00 0 0 0 0 0 152 8:00:00 46 0 106 152 0
9:00:00 0 0 0 0 0 185 9:00:00 52 0 133 185 0

10:00:00 0 0 0 0 0 185 10:00:00 47 0 138 185 2
15:00:00 0 0 0 0 0 0 15:00:00 0 0 0 0 0
16:00:00 0 0 0 0 0 247 16:00:00 100 0 147 247 0
17:00:00 0 0 0 0 0 398 17:00:00 147 0 251 398 0
18:00:00 0 0 0 0 0 430 18:00:00 158 0 272 430 0
19:00:00 0 0 0 0 0 288 19:00:00 92 0 196 288 0

6:00:00 0 0 0 0 0 0 6:00:00 0 0 0 0 0
7:00:00 222 168 0 390 0 807 7:00:00 0 277 140 417 0
8:00:00 205 222 0 427 0 786 8:00:00 0 238 121 359 0
9:00:00 114 189 0 303 0 678 9:00:00 0 286 89 375 0

10:00:00 94 229 0 323 0 670 10:00:00 0 271 76 347 0
15:00:00 0 0 0 0 0 0 15:00:00 0 0 0 0 0
16:00:00 128 448 0 576 0 1005 16:00:00 0 376 53 429 0
17:00:00 125 472 0 597 0 934 17:00:00 0 289 48 337 0
18:00:00 100 389 0 489 0 796 18:00:00 0 264 43 307 0
19:00:00 95 271 0 366 0 626 19:00:00 0 228 32 260 0

7:00 8:00 9:00 10:00 16:00 17:00 18:00 19:00
21 46 52 47 100 147 158 92

0 0 0 0 0 2006 663 0 1343 2006 2

1083 2388 0 3471 0 6302 0 2229 602 2831 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000001

Interval
Time

Passenger Cars - North Approach Trucks - North Approach Heavys - North Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right North Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:01:58 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19:16:41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000001

Interval
Time

Passenger Cars - East Approach Trucks - East Approach Heavys - East Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right East Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 55 55 33 33 0 0 0 0 7 7 0 0 0 0 0 0 0 0 0 0
6:30:00 114 59 69 36 0 0 3 3 12 5 0 0 0 0 0 0 0 0 0 0
6:45:00 165 51 105 36 0 0 8 5 20 8 0 0 0 0 0 0 0 0 0 0
7:00:00 211 46 137 32 0 0 11 3 31 11 0 0 0 0 0 0 0 0 0 0
7:15:00 268 57 183 46 0 0 12 1 44 13 0 0 0 0 0 0 0 0 0 0
7:30:00 321 53 235 52 0 0 15 3 53 9 0 0 0 0 0 0 0 0 0 0
7:45:00 372 51 276 41 0 0 17 2 64 11 0 0 0 0 0 0 0 0 0 0
8:00:00 408 36 318 42 0 0 19 2 72 8 0 0 0 0 0 0 0 0 0 0
8:15:00 437 29 359 41 0 0 24 5 77 5 0 0 0 0 0 0 0 0 0 0
8:30:00 463 26 399 40 0 0 29 5 87 10 0 0 0 0 0 0 0 0 0 0
8:45:00 488 25 437 38 0 0 30 1 94 7 0 0 0 0 0 0 0 0 0 0
9:00:00 507 19 478 41 0 0 34 4 101 7 0 0 0 0 0 0 0 0 0 0
9:15:00 526 19 523 45 0 0 36 2 107 6 0 0 0 0 0 0 0 0 0 0
9:30:00 544 18 564 41 0 0 38 2 116 9 0 0 0 0 0 0 0 0 0 0
9:45:00 571 27 620 56 0 0 38 0 130 14 0 0 0 0 0 0 0 0 0 0

10:00:00 592 21 672 52 0 0 43 5 136 6 0 0 0 0 0 0 0 0 0 0
10:01:58 592 0 672 0 0 0 43 0 136 0 0 0 0 0 0 0 0 0 0 0
15:00:00 592 0 672 0 0 0 43 0 136 0 0 0 0 0 0 0 0 0 0 0
15:15:00 616 24 767 95 0 0 47 4 144 8 0 0 0 0 0 0 0 0 0 0
15:30:00 645 29 892 125 0 0 53 6 151 7 0 0 0 0 0 0 0 0 0 0
15:45:00 684 39 976 84 0 0 57 4 160 9 0 0 0 0 0 0 0 0 0 0
16:00:00 704 20 1086 110 0 0 59 2 170 10 0 0 0 0 0 0 0 0 0 0
16:15:00 728 24 1196 110 0 0 60 1 175 5 0 0 0 0 0 0 0 0 0 0
16:30:00 758 30 1299 103 0 0 63 3 183 8 0 0 0 0 0 0 0 0 0 0
16:45:00 792 34 1407 108 0 0 67 4 192 9 0 0 0 0 0 0 0 0 0 0
17:00:00 818 26 1530 123 0 0 70 3 198 6 0 0 0 0 0 0 0 0 0 0
17:15:00 850 32 1637 107 0 0 73 3 202 4 0 0 0 0 0 0 0 0 0 0
17:30:00 876 26 1732 95 0 0 74 1 204 2 0 0 0 0 0 0 0 0 0 0
17:45:00 895 19 1824 92 0 0 74 0 210 6 0 0 0 0 0 0 0 0 0 0
18:00:00 914 19 1905 81 0 0 74 0 212 2 0 0 0 0 0 0 0 0 0 0
18:15:00 937 23 1981 76 0 0 74 0 215 3 0 0 0 0 0 0 0 0 0 0
18:30:00 963 26 2040 59 0 0 74 0 217 2 0 0 0 0 0 0 0 0 0 0
18:45:00 985 22 2104 64 0 0 76 2 221 4 0 0 0 0 0 0 0 0 0 0
19:00:00 1007 22 2162 58 0 0 76 0 226 5 0 0 0 0 0 0 0 0 0 0
19:15:00 1007 0 2162 0 0 0 76 0 226 0 0 0 0 0 0 0 0 0 0 0
19:16:41 1007 0 2162 0 0 0 76 0 226 0 0 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000001

Interval
Time

Passenger Cars - South Approach Trucks - South Approach Heavys - South Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right South Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 4 4 0 0 22 22 0 0 0 0 1 1 0 0 0 0 0 0 0 0
6:30:00 6 2 0 0 44 22 0 0 0 0 3 2 0 0 0 0 0 0 0 0
6:45:00 9 3 0 0 73 29 2 2 0 0 5 2 0 0 0 0 0 0 0 0
7:00:00 17 8 0 0 95 22 4 2 0 0 5 0 0 0 0 0 0 0 0 0
7:15:00 23 6 0 0 113 18 4 0 0 0 9 4 0 0 0 0 0 0 0 0
7:30:00 32 9 0 0 135 22 8 4 0 0 12 3 0 0 0 0 0 0 0 0
7:45:00 47 15 0 0 161 26 9 1 0 0 16 4 0 0 0 0 0 0 0 0
8:00:00 54 7 0 0 188 27 13 4 0 0 18 2 0 0 0 0 0 0 0 0
8:15:00 63 9 0 0 218 30 22 9 0 0 23 5 0 0 0 0 0 0 0 0
8:30:00 75 12 0 0 248 30 25 3 0 0 24 1 0 0 0 0 0 0 0 0
8:45:00 80 5 0 0 278 30 29 4 0 0 27 3 0 0 0 0 0 0 0 0
9:00:00 86 6 0 0 311 33 33 4 0 0 28 1 0 0 0 0 0 0 0 0
9:15:00 90 4 0 0 353 42 37 4 0 0 33 5 0 0 0 0 0 0 0 0
9:30:00 94 4 0 0 376 23 43 6 0 0 36 3 0 0 0 0 0 0 1 1
9:45:00 108 14 0 0 403 27 49 6 0 0 40 4 0 0 0 0 0 0 2 1

10:00:00 116 8 0 0 431 28 50 1 0 0 46 6 0 0 0 0 0 0 2 0
10:01:58 116 0 0 0 431 0 50 0 0 0 46 0 0 0 0 0 0 0 2 0
15:00:00 116 0 0 0 431 0 50 0 0 0 46 0 0 0 0 0 0 0 2 0
15:15:00 136 20 0 0 457 26 55 5 0 0 48 2 0 0 0 0 0 0 2 0
15:30:00 167 31 0 0 490 33 58 3 0 0 49 1 0 0 0 0 0 0 2 0
15:45:00 190 23 0 0 522 32 60 2 0 0 51 2 0 0 0 0 0 0 2 0
16:00:00 205 15 0 0 571 49 61 1 0 0 53 2 0 0 0 0 0 0 2 0
16:15:00 229 24 0 0 617 46 62 1 0 0 58 5 0 0 0 0 0 0 2 0
16:30:00 280 51 0 0 666 49 62 0 0 0 61 3 0 0 0 0 0 0 2 0
16:45:00 314 34 0 0 741 75 66 4 0 0 64 3 0 0 0 0 0 0 2 0
17:00:00 344 30 0 0 807 66 69 3 0 0 68 4 0 0 0 0 0 0 2 0
17:15:00 383 39 0 0 862 55 72 3 0 0 68 0 0 0 0 0 0 0 2 0
17:30:00 429 46 0 0 930 68 72 0 0 0 70 2 0 0 0 0 0 0 2 0
17:45:00 464 35 0 0 1002 72 73 1 0 0 72 2 0 0 0 0 0 0 2 0
18:00:00 498 34 0 0 1074 72 73 0 0 0 73 1 0 0 0 0 0 0 2 0
18:15:00 534 36 0 0 1132 58 73 0 0 0 75 2 0 0 0 0 0 0 2 0
18:30:00 554 20 0 0 1177 45 74 1 0 0 76 1 0 0 0 0 0 0 2 0
18:45:00 569 15 0 0 1216 39 74 0 0 0 78 2 0 0 0 0 0 0 2 0
19:00:00 589 20 0 0 1263 47 74 0 0 0 80 2 0 0 0 0 0 0 2 0
19:15:00 589 0 0 0 1263 0 74 0 0 0 80 0 0 0 0 0 0 0 2 0
19:16:41 589 0 0 0 1263 0 74 0 0 0 80 0 0 0 0 0 0 0 2 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000001

Interval
Time

Passenger Cars - West Approach Trucks - West Approach Heavys - West Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right West Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 0 0 61 61 30 30 0 0 9 9 2 2 0 0 0 0 0 0 0 0
6:30:00 0 0 121 60 68 38 0 0 19 10 3 1 0 0 0 0 0 0 0 0
6:45:00 0 0 194 73 103 35 0 0 28 9 6 3 0 0 0 0 0 0 0 0
7:00:00 0 0 239 45 128 25 0 0 38 10 12 6 0 0 0 0 0 0 0 0
7:15:00 0 0 268 29 155 27 0 0 51 13 19 7 0 0 0 0 0 0 0 0
7:30:00 0 0 313 45 181 26 0 0 56 5 26 7 0 0 0 0 0 0 0 0
7:45:00 0 0 373 60 212 31 0 0 68 12 29 3 0 0 0 0 0 0 0 0
8:00:00 0 0 437 64 230 18 0 0 78 10 31 2 0 0 0 0 0 0 0 0
8:15:00 0 0 486 49 250 20 0 0 83 5 35 4 0 0 0 0 0 0 0 0
8:30:00 0 0 534 48 279 29 0 0 94 11 36 1 0 0 0 0 0 0 0 0
8:45:00 0 0 619 85 294 15 0 0 101 7 42 6 0 0 0 0 0 0 0 0
9:00:00 0 0 686 67 304 10 0 0 115 14 46 4 0 0 0 0 0 0 0 0
9:15:00 0 0 748 62 317 13 0 0 124 9 53 7 0 0 0 0 0 0 0 0
9:30:00 0 0 807 59 338 21 0 0 135 11 53 0 0 0 0 0 0 0 0 0
9:45:00 0 0 855 48 354 16 0 0 154 19 56 3 0 0 0 0 0 0 0 0

10:00:00 0 0 908 53 365 11 0 0 164 10 61 5 0 0 0 0 0 0 0 0
10:01:58 0 0 908 0 365 0 0 0 164 0 61 0 0 0 0 0 0 0 0 0
15:00:00 0 0 908 0 365 0 0 0 164 0 61 0 0 0 0 0 0 0 0 0
15:15:00 0 0 972 64 378 13 0 0 171 7 64 3 0 0 0 0 0 0 0 0
15:30:00 0 0 1056 84 388 10 0 0 187 16 65 1 0 0 0 0 0 0 0 0
15:45:00 0 0 1156 100 399 11 0 0 195 8 66 1 0 0 0 0 0 0 0 0
16:00:00 0 0 1249 93 412 13 0 0 199 4 67 1 0 0 0 0 0 0 0 0
16:15:00 0 0 1312 63 422 10 0 0 206 7 67 0 0 0 0 0 0 0 0 0
16:30:00 0 0 1377 65 432 10 0 0 214 8 68 1 0 0 0 0 0 0 0 0
16:45:00 0 0 1449 72 441 9 0 0 227 13 70 2 0 0 0 0 0 0 0 0
17:00:00 0 0 1504 55 456 15 0 0 233 6 71 1 0 0 0 0 0 0 0 0
17:15:00 0 0 1567 63 464 8 0 0 242 9 71 0 0 0 0 0 0 0 0 0
17:30:00 0 0 1633 66 474 10 0 0 244 2 71 0 0 0 0 0 0 0 0 0
17:45:00 0 0 1685 52 484 10 0 0 248 4 73 2 0 0 0 0 0 0 0 0
18:00:00 0 0 1750 65 497 13 0 0 251 3 73 0 0 0 0 0 0 0 0 0
18:15:00 0 0 1806 56 506 9 0 0 255 4 73 0 0 0 0 0 0 0 0 0
18:30:00 0 0 1858 52 512 6 0 0 259 4 74 1 0 0 0 0 0 0 0 0
18:45:00 0 0 1914 56 522 10 0 0 262 3 75 1 0 0 0 0 0 0 0 0
19:00:00 0 0 1958 44 527 5 0 0 271 9 75 0 0 0 0 0 0 0 0 0
19:15:00 0 0 1958 0 527 0 0 0 271 0 75 0 0 0 0 0 0 0 0 0
19:16:41 0 0 1958 0 527 0 0 0 271 0 75 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.

Morning Peak Diagram Specified Period
From:
To:

6:00:00

10:00:00

One Hour Peak
From:
To:

6:45:00

7:45:00

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000002

Hwy 89 & Concession Rd 6 

1

13-Jun-17

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Hwy 89 runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

79

60

0

Heavys

Trucks

Cars

Totals

0

0

42

42

0

0

18

18

0

0

60

Heavys

Trucks

Cars

Totals

0

1

18

19

Heavys Trucks Cars Totals

0 54 382 436

Heavys Trucks Cars Totals

0 1 8 9

0 49 272 321

0 50 280

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

330

766

Concession Rd 6 

Hwy 89
W

N

E

S

Hwy 89

East Leg Total:

East Entering:

East Peds:

Peds Cross:

743

404

0

Cars Trucks Heavys Totals

10 0 0 10

340 54 0 394

350 54 0

Cars Trucks Heavys Totals

290 49 0 339

Comments



Ontario Traffic Inc.

Afternoon Peak Diagram Specified Period
From:
To:

15:00:00

19:00:00

One Hour Peak
From:
To:

16:15:00

17:15:00

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000002

Hwy 89 & Concession Rd 6 

1

13-Jun-17

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Hwy 89 runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

95

31

0

Heavys

Trucks

Cars

Totals

0

0

18

18

0

1

12

13

0

1

30

Heavys

Trucks

Cars

Totals

0

0

64

64

Heavys Trucks Cars Totals

0 36 565 601

Heavys Trucks Cars Totals

0 0 34 34

0 49 462 511

0 49 496

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

545

1146

Concession Rd 6 

Hwy 89
W

N

E

S

Hwy 89

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1137

613

0

Cars Trucks Heavys Totals

30 0 0 30

547 36 0 583

577 36 0

Cars Trucks Heavys Totals

474 50 0 524

Comments



Ontario Traffic Inc.

Total Count Diagram

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000002

Hwy 89 & Concession Rd 6 

1

13-Jun-17

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Hwy 89 runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

567

267

0

Heavys

Trucks

Cars

Totals

0

2

147

149

0

3

115

118

0

5

262

Heavys

Trucks

Cars

Totals

0

4

296

300

Heavys Trucks Cars Totals

0 313 3163 3476

Heavys Trucks Cars Totals

0 2 146 148

0 334 3093 3427

0 336 3239

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

3575

7051

Concession Rd 6 

Hwy 89
W

N

E

S

Hwy 89

East Leg Total:

East Entering:

East Peds:

Peds Cross:

7024

3479

0

Cars Trucks Heavys Totals

150 2 0 152

3016 311 0 3327

3166 313 0

Cars Trucks Heavys Totals

3208 337 0 3545

Comments



Ontario Traffic Inc.
Traffic Count Summary

Intersection: Hwy 89 & Concession Rd 6 Count Date: 13-Jun-17 Municipality: Alliston

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street
Hours Ending:
Crossing Values:

Totals:

Totals:

6:00:00 0 0 0 0 0 0 6:00:00 0 0 0 0 0
7:00:00 19 0 42 61 0 61 7:00:00 0 0 0 0 0
8:00:00 17 0 33 50 0 50 8:00:00 0 0 0 0 0
9:00:00 15 0 15 30 0 30 9:00:00 0 0 0 0 0

10:00:00 22 0 12 34 0 34 10:00:00 0 0 0 0 0
15:00:00 0 0 0 0 0 0 15:00:00 0 0 0 0 0
16:00:00 15 0 8 23 0 23 16:00:00 0 0 0 0 0
17:00:00 13 0 14 27 0 27 17:00:00 0 0 0 0 0
18:00:00 10 0 12 22 0 22 18:00:00 0 0 0 0 0
19:00:00 7 0 13 20 0 20 19:00:00 0 0 0 0 0

6:00:00 0 0 0 0 0 0 6:00:00 0 0 0 0 0
7:00:00 0 346 3 349 0 725 7:00:00 9 367 0 376 0
8:00:00 0 395 10 405 0 740 8:00:00 11 324 0 335 0
9:00:00 0 302 10 312 0 734 9:00:00 13 409 0 422 0

10:00:00 0 307 10 317 0 731 10:00:00 10 404 0 414 0
15:00:00 0 0 0 0 0 0 15:00:00 0 0 0 0 0
16:00:00 0 558 30 588 0 1123 16:00:00 16 519 0 535 0
17:00:00 0 588 34 622 0 1161 17:00:00 30 509 0 539 0
18:00:00 0 480 32 512 0 1041 18:00:00 42 487 0 529 0
19:00:00 0 351 23 374 0 799 19:00:00 17 408 0 425 0

7:00 8:00 9:00 10:00 16:00 17:00 18:00 19:00
19 17 15 22 15 13 10 7

118 0 149 267 0 267 0 0 0 0 0

0 3327 152 3479 0 7054 148 3427 0 3575 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000002

Interval
Time

Passenger Cars - North Approach Trucks - North Approach Heavys - North Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right North Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 2 2 0 0 8 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30:00 4 2 0 0 13 5 0 0 0 0 1 1 0 0 0 0 0 0 0 0
6:45:00 13 9 0 0 27 14 0 0 0 0 1 0 0 0 0 0 0 0 0 0
7:00:00 19 6 0 0 41 14 0 0 0 0 1 0 0 0 0 0 0 0 0 0
7:15:00 23 4 0 0 47 6 0 0 0 0 1 0 0 0 0 0 0 0 0 0
7:30:00 28 5 0 0 60 13 0 0 0 0 1 0 0 0 0 0 0 0 0 0
7:45:00 31 3 0 0 69 9 0 0 0 0 1 0 0 0 0 0 0 0 0 0
8:00:00 36 5 0 0 74 5 0 0 0 0 1 0 0 0 0 0 0 0 0 0
8:15:00 40 4 0 0 78 4 0 0 0 0 2 1 0 0 0 0 0 0 0 0
8:30:00 43 3 0 0 80 2 0 0 0 0 2 0 0 0 0 0 0 0 0 0
8:45:00 47 4 0 0 84 4 0 0 0 0 2 0 0 0 0 0 0 0 0 0
9:00:00 50 3 0 0 88 4 1 1 0 0 2 0 0 0 0 0 0 0 0 0
9:15:00 55 5 0 0 91 3 1 0 0 0 2 0 0 0 0 0 0 0 0 0
9:30:00 60 5 0 0 94 3 1 0 0 0 2 0 0 0 0 0 0 0 0 0
9:45:00 66 6 0 0 95 1 1 0 0 0 2 0 0 0 0 0 0 0 0 0

10:00:00 72 6 0 0 100 5 1 0 0 0 2 0 0 0 0 0 0 0 0 0
10:01:46 72 0 0 0 100 0 1 0 0 0 2 0 0 0 0 0 0 0 0 0
15:00:00 72 0 0 0 100 0 1 0 0 0 2 0 0 0 0 0 0 0 0 0
15:15:00 76 4 0 0 100 0 1 0 0 0 2 0 0 0 0 0 0 0 0 0
15:30:00 76 0 0 0 103 3 1 0 0 0 2 0 0 0 0 0 0 0 0 0
15:45:00 82 6 0 0 105 2 1 0 0 0 2 0 0 0 0 0 0 0 0 0
16:00:00 87 5 0 0 108 3 1 0 0 0 2 0 0 0 0 0 0 0 0 0
16:15:00 88 1 0 0 110 2 2 1 0 0 2 0 0 0 0 0 0 0 0 0
16:30:00 93 5 0 0 115 5 2 0 0 0 2 0 0 0 0 0 0 0 0 0
16:45:00 95 2 0 0 121 6 3 1 0 0 2 0 0 0 0 0 0 0 0 0
17:00:00 98 3 0 0 122 1 3 0 0 0 2 0 0 0 0 0 0 0 0 0
17:15:00 100 2 0 0 128 6 3 0 0 0 2 0 0 0 0 0 0 0 0 0
17:30:00 100 0 0 0 131 3 3 0 0 0 2 0 0 0 0 0 0 0 0 0
17:45:00 107 7 0 0 132 1 3 0 0 0 2 0 0 0 0 0 0 0 0 0
18:00:00 108 1 0 0 134 2 3 0 0 0 2 0 0 0 0 0 0 0 0 0
18:15:00 109 1 0 0 139 5 3 0 0 0 2 0 0 0 0 0 0 0 0 0
18:30:00 111 2 0 0 141 2 3 0 0 0 2 0 0 0 0 0 0 0 0 0
18:45:00 113 2 0 0 144 3 3 0 0 0 2 0 0 0 0 0 0 0 0 0
19:00:00 115 2 0 0 147 3 3 0 0 0 2 0 0 0 0 0 0 0 0 0
19:15:00 115 0 0 0 147 0 3 0 0 0 2 0 0 0 0 0 0 0 0 0
19:17:12 115 0 0 0 147 0 3 0 0 0 2 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000002

Interval
Time

Passenger Cars - East Approach Trucks - East Approach Heavys - East Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right East Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 0 0 78 78 0 0 0 0 7 7 0 0 0 0 0 0 0 0 0 0
6:30:00 0 0 160 82 1 1 0 0 13 6 0 0 0 0 0 0 0 0 0 0
6:45:00 0 0 238 78 2 1 0 0 28 15 0 0 0 0 0 0 0 0 0 0
7:00:00 0 0 305 67 3 1 0 0 41 13 0 0 0 0 0 0 0 0 0 0
7:15:00 0 0 397 92 5 2 0 0 54 13 0 0 0 0 0 0 0 0 0 0
7:30:00 0 0 495 98 6 1 0 0 67 13 0 0 0 0 0 0 0 0 0 0
7:45:00 0 0 578 83 12 6 0 0 82 15 0 0 0 0 0 0 0 0 0 0
8:00:00 0 0 644 66 13 1 0 0 97 15 0 0 0 0 0 0 0 0 0 0
8:15:00 0 0 709 65 14 1 0 0 109 12 0 0 0 0 0 0 0 0 0 0
8:30:00 0 0 780 71 17 3 0 0 121 12 1 1 0 0 0 0 0 0 0 0
8:45:00 0 0 839 59 18 1 0 0 133 12 1 0 0 0 0 0 0 0 0 0
9:00:00 0 0 900 61 22 4 0 0 143 10 1 0 0 0 0 0 0 0 0 0
9:15:00 0 0 962 62 27 5 0 0 151 8 1 0 0 0 0 0 0 0 0 0
9:30:00 0 0 1018 56 27 0 0 0 163 12 1 0 0 0 0 0 0 0 0 0
9:45:00 0 0 1092 74 31 4 0 0 178 15 1 0 0 0 0 0 0 0 0 0

10:00:00 0 0 1161 69 32 1 0 0 189 11 1 0 0 0 0 0 0 0 0 0
10:01:46 0 0 1161 0 32 0 0 0 189 0 1 0 0 0 0 0 0 0 0 0
15:00:00 0 0 1161 0 32 0 0 0 189 0 1 0 0 0 0 0 0 0 0 0
15:15:00 0 0 1268 107 39 7 0 0 202 13 1 0 0 0 0 0 0 0 0 0
15:30:00 0 0 1428 160 42 3 0 0 215 13 1 0 0 0 0 0 0 0 0 0
15:45:00 0 0 1548 120 54 12 0 0 226 11 1 0 0 0 0 0 0 0 0 0
16:00:00 0 0 1670 122 62 8 0 0 238 12 1 0 0 0 0 0 0 0 0 0
16:15:00 0 0 1808 138 71 9 0 0 244 6 2 1 0 0 0 0 0 0 0 0
16:30:00 0 0 1941 133 76 5 0 0 254 10 2 0 0 0 0 0 0 0 0 0
16:45:00 0 0 2065 124 86 10 0 0 266 12 2 0 0 0 0 0 0 0 0 0
17:00:00 0 0 2221 156 95 9 0 0 275 9 2 0 0 0 0 0 0 0 0 0
17:15:00 0 0 2355 134 101 6 0 0 280 5 2 0 0 0 0 0 0 0 0 0
17:30:00 0 0 2470 115 111 10 0 0 283 3 2 0 0 0 0 0 0 0 0 0
17:45:00 0 0 2585 115 124 13 0 0 289 6 2 0 0 0 0 0 0 0 0 0
18:00:00 0 0 2684 99 127 3 0 0 292 3 2 0 0 0 0 0 0 0 0 0
18:15:00 0 0 2770 86 136 9 0 0 297 5 2 0 0 0 0 0 0 0 0 0
18:30:00 0 0 2852 82 144 8 0 0 300 3 2 0 0 0 0 0 0 0 0 0
18:45:00 0 0 2945 93 147 3 0 0 306 6 2 0 0 0 0 0 0 0 0 0
19:00:00 0 0 3016 71 150 3 0 0 311 5 2 0 0 0 0 0 0 0 0 0
19:15:00 0 0 3016 0 150 0 0 0 311 0 2 0 0 0 0 0 0 0 0 0
19:17:12 0 0 3016 0 150 0 0 0 311 0 2 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000002

Interval
Time

Passenger Cars - South Approach Trucks - South Approach Heavys - South Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right South Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:01:46 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19:17:12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000002

Interval
Time

Passenger Cars - West Approach Trucks - West Approach Heavys - West Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right West Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 1 1 77 77 0 0 0 0 8 8 0 0 0 0 0 0 0 0 0 0
6:30:00 7 6 159 82 0 0 0 0 20 12 0 0 0 0 0 0 0 0 0 0
6:45:00 9 2 251 92 0 0 0 0 27 7 0 0 0 0 0 0 0 0 0 0
7:00:00 9 0 330 79 0 0 0 0 37 10 0 0 0 0 0 0 0 0 0 0
7:15:00 10 1 376 46 0 0 1 1 50 13 0 0 0 0 0 0 0 0 0 0
7:30:00 15 5 437 61 0 0 1 0 60 10 0 0 0 0 0 0 0 0 0 0
7:45:00 17 2 523 86 0 0 1 0 76 16 0 0 0 0 0 0 0 0 0 0
8:00:00 19 2 607 84 0 0 1 0 84 8 0 0 0 0 0 0 0 0 0 0
8:15:00 23 4 682 75 0 0 1 0 95 11 0 0 0 0 0 0 0 0 0 0
8:30:00 25 2 765 83 0 0 1 0 107 12 0 0 0 0 0 0 0 0 0 0
8:45:00 29 4 872 107 0 0 1 0 113 6 0 0 0 0 0 0 0 0 0 0
9:00:00 31 2 972 100 0 0 2 1 128 15 0 0 0 0 0 0 0 0 0 0
9:15:00 35 4 1078 106 0 0 2 0 139 11 0 0 0 0 0 0 0 0 0 0
9:30:00 37 2 1154 76 0 0 2 0 153 14 0 0 0 0 0 0 0 0 0 0
9:45:00 38 1 1233 79 0 0 2 0 174 21 0 0 0 0 0 0 0 0 0 0

10:00:00 41 3 1315 82 0 0 2 0 189 15 0 0 0 0 0 0 0 0 0 0
10:01:46 41 0 1315 0 0 0 2 0 189 0 0 0 0 0 0 0 0 0 0 0
15:00:00 41 0 1315 0 0 0 2 0 189 0 0 0 0 0 0 0 0 0 0 0
15:15:00 44 3 1412 97 0 0 2 0 201 12 0 0 0 0 0 0 0 0 0 0
15:30:00 47 3 1530 118 0 0 2 0 218 17 0 0 0 0 0 0 0 0 0 0
15:45:00 51 4 1652 122 0 0 2 0 225 7 0 0 0 0 0 0 0 0 0 0
16:00:00 57 6 1789 137 0 0 2 0 234 9 0 0 0 0 0 0 0 0 0 0
16:15:00 64 7 1894 105 0 0 2 0 244 10 0 0 0 0 0 0 0 0 0 0
16:30:00 72 8 1996 102 0 0 2 0 257 13 0 0 0 0 0 0 0 0 0 0
16:45:00 83 11 2121 125 0 0 2 0 273 16 0 0 0 0 0 0 0 0 0 0
17:00:00 87 4 2247 126 0 0 2 0 285 12 0 0 0 0 0 0 0 0 0 0
17:15:00 98 11 2356 109 0 0 2 0 293 8 0 0 0 0 0 0 0 0 0 0
17:30:00 110 12 2471 115 0 0 2 0 297 4 0 0 0 0 0 0 0 0 0 0
17:45:00 119 9 2597 126 0 0 2 0 303 6 0 0 0 0 0 0 0 0 0 0
18:00:00 129 10 2712 115 0 0 2 0 307 4 0 0 0 0 0 0 0 0 0 0
18:15:00 137 8 2822 110 0 0 2 0 314 7 0 0 0 0 0 0 0 0 0 0
18:30:00 143 6 2915 93 0 0 2 0 318 4 0 0 0 0 0 0 0 0 0 0
18:45:00 145 2 3004 89 0 0 2 0 324 6 0 0 0 0 0 0 0 0 0 0
19:00:00 146 1 3093 89 0 0 2 0 334 10 0 0 0 0 0 0 0 0 0 0
19:15:00 146 0 3093 0 0 0 2 0 334 0 0 0 0 0 0 0 0 0 0 0
19:17:12 146 0 3093 0 0 0 2 0 334 0 0 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.

Morning Peak Diagram Specified Period
From:
To:

6:00:00

10:00:00

One Hour Peak
From:
To:

9:00:00

10:00:00

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000003

Hwy 89 & & Concession Rd 7-Dean

1

13-Jun-17

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Hwy 89 & runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

157

76

0

Heavys

Trucks

Cars

Totals

0

2

19

21

0

0

6

6

0

0

49

49

0

2

74

Heavys

Trucks

Cars

Totals

0

3

78

81

Heavys Trucks Cars Totals

0 45 290 335

Heavys Trucks Cars Totals

0 0 21 21

0 57 327 384

0 2 20 22

0 59 368

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

427

762

Dean Dr

Hwy 89 &
W

N

E

S

Hwy 89 &

Concession Rd 7

East Leg Total:

East Entering:

East Peds:

Peds Cross:

859

393

0

Cars Trucks Heavys Totals

50 3 0 53

266 43 0 309

30 1 0 31

346 47 0

Cars Trucks Heavys Totals

409 57 0 466

Cars

Trucks

Heavys

Totals

56

3

0

59

Cars

Trucks

Heavys

Totals

5

0

0

5

7

0

0

7

33

0

0

33

45

0

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

45

104

Comments



Ontario Traffic Inc.

Afternoon Peak Diagram Specified Period
From:
To:

15:00:00

19:00:00

One Hour Peak
From:
To:

16:00:00

17:00:00

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000003

Hwy 89 & & Concession Rd 7-Dean

1

13-Jun-17

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Hwy 89 & runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

136

63

0

Heavys

Trucks

Cars

Totals

0

0

25

25

0

0

6

6

0

0

32

32

0

0

63

Heavys

Trucks

Cars

Totals

0

0

73

73

Heavys Trucks Cars Totals

0 40 590 630

Heavys Trucks Cars Totals

0 0 20 20

0 48 456 504

0 3 12 15

0 51 488

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

539

1169

Dean Dr

Hwy 89 &
W

N

E

S

Hwy 89 &

Concession Rd 7

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1278

686

0

Cars Trucks Heavys Totals

43 0 0 43

545 38 0 583

60 0 0 60

648 38 0

Cars Trucks Heavys Totals

544 48 0 592

Cars

Trucks

Heavys

Totals

78

3

0

81

Cars

Trucks

Heavys

Totals

20

2

0

22

10

0

0

10

56

0

0

56

86

2

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

88

169

Comments



Ontario Traffic Inc.

Total Count Diagram

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000003

Hwy 89 & & Concession Rd 7-Dean

1

13-Jun-17

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Hwy 89 & runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

819

387

0

Heavys

Trucks

Cars

Totals

0

7

123

130

0

0

35

35

0

2

220

222

0

9

378

Heavys

Trucks

Cars

Totals

0

11

421

432

Heavys Trucks Cars Totals

0 312 3206 3518

Heavys Trucks Cars Totals

0 2 127 129

0 330 2996 3326

0 8 109 117

0 340 3232

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

3572

7090

Dean Dr

Hwy 89 &
W

N

E

S

Hwy 89 &

Concession Rd 7

East Leg Total:

East Entering:

East Peds:

Peds Cross:

7629

3815

0

Cars Trucks Heavys Totals

252 8 0 260

3014 299 0 3313

235 7 0 242

3501 314 0

Cars Trucks Heavys Totals

3475 339 0 3814

Cars

Trucks

Heavys

Totals

379

15

0

394

Cars

Trucks

Heavys

Totals

69

6

0

75

42

1

0

43

259

7

0

266

370

14

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

384

778

Comments



Ontario Traffic Inc.
Traffic Count Summary

Intersection: Hwy 89 & & Concession Rd 7-DeanCount Date: 13-Jun-17 Municipality: Alliston

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street
Hours Ending:
Crossing Values:

Totals:

Totals:

6:00:00 0 0 0 0 0 0 6:00:00 0 0 0 0 0
7:00:00 2 1 0 3 0 17 7:00:00 5 1 8 14 0
8:00:00 7 2 9 18 0 37 8:00:00 6 3 10 19 0
9:00:00 30 1 10 41 0 78 9:00:00 9 1 27 37 0

10:00:00 49 6 21 76 0 121 10:00:00 5 7 33 45 0
15:00:00 0 0 0 0 0 0 15:00:00 0 0 0 0 0
16:00:00 46 4 25 75 0 119 16:00:00 5 9 30 44 0
17:00:00 32 6 25 63 0 151 17:00:00 22 10 56 88 0
18:00:00 32 10 30 72 0 158 18:00:00 17 5 64 86 0
19:00:00 24 5 10 39 0 90 19:00:00 6 7 38 51 0

6:00:00 0 0 0 0 0 0 6:00:00 0 0 0 0 0
7:00:00 3 352 2 357 0 733 7:00:00 8 356 12 376 0
8:00:00 9 371 23 403 0 717 8:00:00 19 289 6 314 0
9:00:00 25 295 33 353 0 782 9:00:00 22 393 14 429 0

10:00:00 31 309 53 393 0 820 10:00:00 21 384 22 427 0
15:00:00 0 0 0 0 0 0 15:00:00 0 0 0 0 0
16:00:00 38 568 47 653 0 1205 16:00:00 19 512 21 552 0
17:00:00 60 583 43 686 0 1225 17:00:00 20 504 15 539 0
18:00:00 43 468 34 545 0 1057 18:00:00 12 482 18 512 0
19:00:00 33 367 25 425 0 848 19:00:00 8 406 9 423 0

7:00 8:00 9:00 10:00 16:00 17:00 18:00 19:00
8 16 40 61 60 64 59 37

222 35 130 387 0 771 75 43 266 384 0

242 3313 260 3815 0 7387 129 3326 117 3572 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000003

Interval
Time

Passenger Cars - North Approach Trucks - North Approach Heavys - North Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right North Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30:00 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45:00 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00:00 1 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0
7:15:00 3 2 1 0 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30:00 5 2 1 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45:00 5 0 2 1 4 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00:00 8 3 3 1 8 4 1 0 0 0 1 1 0 0 0 0 0 0 0 0
8:15:00 11 3 4 1 10 2 2 1 0 0 1 0 0 0 0 0 0 0 0 0
8:30:00 17 6 4 0 13 3 2 0 0 0 1 0 0 0 0 0 0 0 0 0
8:45:00 26 9 4 0 16 3 2 0 0 0 1 0 0 0 0 0 0 0 0 0
9:00:00 37 11 4 0 17 1 2 0 0 0 2 1 0 0 0 0 0 0 0 0
9:15:00 47 10 5 1 20 3 2 0 0 0 3 1 0 0 0 0 0 0 0 0
9:30:00 61 14 9 4 26 6 2 0 0 0 3 0 0 0 0 0 0 0 0 0
9:45:00 75 14 10 1 32 6 2 0 0 0 4 1 0 0 0 0 0 0 0 0

10:00:00 86 11 10 0 36 4 2 0 0 0 4 0 0 0 0 0 0 0 0 0
10:02:14 86 0 10 0 36 0 2 0 0 0 4 0 0 0 0 0 0 0 0 0
15:00:00 86 0 10 0 36 0 2 0 0 0 4 0 0 0 0 0 0 0 0 0
15:15:00 97 11 12 2 40 4 2 0 0 0 4 0 0 0 0 0 0 0 0 0
15:30:00 111 14 13 1 48 8 2 0 0 0 4 0 0 0 0 0 0 0 0 0
15:45:00 123 12 14 1 54 6 2 0 0 0 5 1 0 0 0 0 0 0 0 0
16:00:00 132 9 14 0 58 4 2 0 0 0 7 2 0 0 0 0 0 0 0 0
16:15:00 144 12 16 2 64 6 2 0 0 0 7 0 0 0 0 0 0 0 0 0
16:30:00 150 6 18 2 71 7 2 0 0 0 7 0 0 0 0 0 0 0 0 0
16:45:00 157 7 18 0 78 7 2 0 0 0 7 0 0 0 0 0 0 0 0 0
17:00:00 164 7 20 2 83 5 2 0 0 0 7 0 0 0 0 0 0 0 0 0
17:15:00 175 11 25 5 90 7 2 0 0 0 7 0 0 0 0 0 0 0 0 0
17:30:00 184 9 26 1 98 8 2 0 0 0 7 0 0 0 0 0 0 0 0 0
17:45:00 192 8 28 2 102 4 2 0 0 0 7 0 0 0 0 0 0 0 0 0
18:00:00 196 4 30 2 113 11 2 0 0 0 7 0 0 0 0 0 0 0 0 0
18:15:00 199 3 31 1 118 5 2 0 0 0 7 0 0 0 0 0 0 0 0 0
18:30:00 207 8 34 3 120 2 2 0 0 0 7 0 0 0 0 0 0 0 0 0
18:45:00 214 7 35 1 121 1 2 0 0 0 7 0 0 0 0 0 0 0 0 0
19:00:00 220 6 35 0 123 2 2 0 0 0 7 0 0 0 0 0 0 0 0 0
19:15:00 220 0 35 0 123 0 2 0 0 0 7 0 0 0 0 0 0 0 0 0
19:16:17 220 0 35 0 123 0 2 0 0 0 7 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000003

Interval
Time

Passenger Cars - East Approach Trucks - East Approach Heavys - East Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right East Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 2 2 84 84 0 0 0 0 8 8 0 0 0 0 0 0 0 0 0 0
6:30:00 2 0 167 83 1 1 0 0 15 7 0 0 0 0 0 0 0 0 0 0
6:45:00 3 1 246 79 1 0 0 0 28 13 0 0 0 0 0 0 0 0 0 0
7:00:00 3 0 312 66 2 1 0 0 40 12 0 0 0 0 0 0 0 0 0 0
7:15:00 5 2 422 110 6 4 0 0 54 14 0 0 0 0 0 0 0 0 0 0
7:30:00 6 1 478 56 8 2 0 0 60 6 1 1 0 0 0 0 0 0 0 0
7:45:00 8 2 565 87 14 6 2 2 74 14 2 1 0 0 0 0 0 0 0 0
8:00:00 9 1 634 69 23 9 3 1 89 15 2 0 0 0 0 0 0 0 0 0
8:15:00 16 7 698 64 26 3 4 1 101 12 2 0 0 0 0 0 0 0 0 0
8:30:00 24 8 773 75 33 7 4 0 115 14 2 0 0 0 0 0 0 0 0 0
8:45:00 29 5 825 52 47 14 4 0 125 10 2 0 0 0 0 0 0 0 0 0
9:00:00 33 4 882 57 56 9 4 0 136 11 2 0 0 0 0 0 0 0 0 0
9:15:00 38 5 947 65 69 13 4 0 145 9 4 2 0 0 0 0 0 0 0 0
9:30:00 46 8 1001 54 79 10 4 0 156 11 5 1 0 0 0 0 0 0 0 0
9:45:00 58 12 1080 79 89 10 4 0 169 13 5 0 0 0 0 0 0 0 0 0

10:00:00 63 5 1148 68 106 17 5 1 179 10 5 0 0 0 0 0 0 0 0 0
10:02:14 63 0 1148 0 106 0 5 0 179 0 5 0 0 0 0 0 0 0 0 0
15:00:00 63 0 1148 0 106 0 5 0 179 0 5 0 0 0 0 0 0 0 0 0
15:15:00 69 6 1272 124 116 10 5 0 191 12 6 1 0 0 0 0 0 0 0 0
15:30:00 76 7 1414 142 131 15 6 1 204 13 8 2 0 0 0 0 0 0 0 0
15:45:00 87 11 1539 125 138 7 7 1 216 12 8 0 0 0 0 0 0 0 0 0
16:00:00 99 12 1669 130 150 12 7 0 226 10 8 0 0 0 0 0 0 0 0 0
16:15:00 115 16 1812 143 167 17 7 0 232 6 8 0 0 0 0 0 0 0 0 0
16:30:00 134 19 1932 120 175 8 7 0 241 9 8 0 0 0 0 0 0 0 0 0
16:45:00 150 16 2067 135 182 7 7 0 254 13 8 0 0 0 0 0 0 0 0 0
17:00:00 159 9 2214 147 193 11 7 0 264 10 8 0 0 0 0 0 0 0 0 0
17:15:00 174 15 2343 129 203 10 7 0 270 6 8 0 0 0 0 0 0 0 0 0
17:30:00 187 13 2458 115 211 8 7 0 274 4 8 0 0 0 0 0 0 0 0 0
17:45:00 194 7 2569 111 215 4 7 0 280 6 8 0 0 0 0 0 0 0 0 0
18:00:00 202 8 2664 95 227 12 7 0 282 2 8 0 0 0 0 0 0 0 0 0
18:15:00 204 2 2755 91 235 8 7 0 286 4 8 0 0 0 0 0 0 0 0 0
18:30:00 215 11 2846 91 242 7 7 0 288 2 8 0 0 0 0 0 0 0 0 0
18:45:00 222 7 2934 88 246 4 7 0 293 5 8 0 0 0 0 0 0 0 0 0
19:00:00 235 13 3014 80 252 6 7 0 299 6 8 0 0 0 0 0 0 0 0 0
19:15:00 235 0 3014 0 252 0 7 0 299 0 8 0 0 0 0 0 0 0 0 0
19:16:17 235 0 3014 0 252 0 7 0 299 0 8 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000003

Interval
Time

Passenger Cars - South Approach Trucks - South Approach Heavys - South Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right South Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30:00 1 1 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0
6:45:00 1 0 0 0 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00:00 3 2 1 1 8 6 2 1 0 0 0 0 0 0 0 0 0 0 0 0
7:15:00 4 1 1 0 8 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30:00 5 1 2 1 8 0 2 0 0 0 1 1 0 0 0 0 0 0 0 0
7:45:00 7 2 3 1 11 3 3 1 0 0 3 2 0 0 0 0 0 0 0 0
8:00:00 8 1 4 1 15 4 3 0 0 0 3 0 0 0 0 0 0 0 0 0
8:15:00 11 3 5 1 21 6 3 0 0 0 3 0 0 0 0 0 0 0 0 0
8:30:00 12 1 5 0 25 4 3 0 0 0 3 0 0 0 0 0 0 0 0 0
8:45:00 12 0 5 0 30 5 3 0 0 0 3 0 0 0 0 0 0 0 0 0
9:00:00 17 5 5 0 42 12 3 0 0 0 3 0 0 0 0 0 0 0 0 0
9:15:00 18 1 7 2 49 7 3 0 0 0 3 0 0 0 0 0 0 0 0 0
9:30:00 18 0 8 1 55 6 3 0 0 0 3 0 0 0 0 0 0 0 0 0
9:45:00 21 3 9 1 62 7 3 0 0 0 3 0 0 0 0 0 0 0 0 0

10:00:00 22 1 12 3 75 13 3 0 0 0 3 0 0 0 0 0 0 0 0 0
10:02:14 22 0 12 0 75 0 3 0 0 0 3 0 0 0 0 0 0 0 0 0
15:00:00 22 0 12 0 75 0 3 0 0 0 3 0 0 0 0 0 0 0 0 0
15:15:00 23 1 13 1 83 8 3 0 0 0 3 0 0 0 0 0 0 0 0 0
15:30:00 24 1 16 3 92 9 4 1 0 0 3 0 0 0 0 0 0 0 0 0
15:45:00 25 1 18 2 96 4 4 0 0 0 3 0 0 0 0 0 0 0 0 0
16:00:00 26 1 21 3 103 7 4 0 0 0 5 2 0 0 0 0 0 0 0 0
16:15:00 30 4 25 4 114 11 4 0 0 0 5 0 0 0 0 0 0 0 0 0
16:30:00 33 3 26 1 132 18 5 1 0 0 5 0 0 0 0 0 0 0 0 0
16:45:00 40 7 28 2 144 12 6 1 0 0 5 0 0 0 0 0 0 0 0 0
17:00:00 46 6 31 3 159 15 6 0 0 0 5 0 0 0 0 0 0 0 0 0
17:15:00 48 2 31 0 179 20 6 0 0 0 5 0 0 0 0 0 0 0 0 0
17:30:00 53 5 33 2 188 9 6 0 1 1 6 1 0 0 0 0 0 0 0 0
17:45:00 60 7 34 1 200 12 6 0 1 0 7 1 0 0 0 0 0 0 0 0
18:00:00 63 3 35 1 221 21 6 0 1 0 7 0 0 0 0 0 0 0 0 0
18:15:00 65 2 36 1 233 12 6 0 1 0 7 0 0 0 0 0 0 0 0 0
18:30:00 66 1 38 2 239 6 6 0 1 0 7 0 0 0 0 0 0 0 0 0
18:45:00 68 2 39 1 247 8 6 0 1 0 7 0 0 0 0 0 0 0 0 0
19:00:00 69 1 42 3 259 12 6 0 1 0 7 0 0 0 0 0 0 0 0 0
19:15:00 69 0 42 0 259 0 6 0 1 0 7 0 0 0 0 0 0 0 0 0
19:16:17 69 0 42 0 259 0 6 0 1 0 7 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000003

Interval
Time

Passenger Cars - West Approach Trucks - West Approach Heavys - West Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right West Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 0 0 77 77 1 1 0 0 9 9 0 0 0 0 0 0 0 0 0 0
6:30:00 2 2 155 78 1 0 0 0 21 12 0 0 0 0 0 0 0 0 0 0
6:45:00 7 5 249 94 4 3 0 0 28 7 0 0 0 0 0 0 0 0 0 0
7:00:00 8 1 317 68 12 8 0 0 39 11 0 0 0 0 0 0 0 0 0 0
7:15:00 13 5 367 50 14 2 0 0 55 16 0 0 0 0 0 0 0 0 0 0
7:30:00 14 1 393 26 14 0 0 0 62 7 0 0 0 0 0 0 0 0 0 0
7:45:00 18 4 477 84 16 2 0 0 79 17 0 0 0 0 0 0 0 0 0 0
8:00:00 27 9 558 81 17 1 0 0 87 8 1 1 0 0 0 0 0 0 0 0
8:15:00 30 3 627 69 22 5 0 0 101 14 1 0 0 0 0 0 0 0 0 0
8:30:00 36 6 705 78 24 2 0 0 110 9 1 0 0 0 0 0 0 0 0 0
8:45:00 41 5 807 102 27 3 0 0 119 9 2 1 0 0 0 0 0 0 0 0
9:00:00 49 8 903 96 30 3 0 0 135 16 2 0 0 0 0 0 0 0 0 0
9:15:00 51 2 1009 106 32 2 0 0 146 11 3 1 0 0 0 0 0 0 0 0
9:30:00 56 5 1084 75 34 2 0 0 158 12 4 1 0 0 0 0 0 0 0 0
9:45:00 66 10 1153 69 43 9 0 0 178 20 4 0 0 0 0 0 0 0 0 0

10:00:00 70 4 1230 77 50 7 0 0 192 14 4 0 0 0 0 0 0 0 0 0
10:02:14 70 0 1230 0 50 0 0 0 192 0 4 0 0 0 0 0 0 0 0 0
15:00:00 70 0 1230 0 50 0 0 0 192 0 4 0 0 0 0 0 0 0 0 0
15:15:00 77 7 1323 93 52 2 1 1 202 10 4 0 0 0 0 0 0 0 0 0
15:30:00 80 3 1441 118 55 3 1 0 219 17 4 0 0 0 0 0 0 0 0 0
15:45:00 84 4 1563 122 63 8 2 1 225 6 4 0 0 0 0 0 0 0 0 0
16:00:00 87 3 1699 136 71 8 2 0 235 10 4 0 0 0 0 0 0 0 0 0
16:15:00 91 4 1803 104 72 1 2 0 244 9 5 1 0 0 0 0 0 0 0 0
16:30:00 98 7 1908 105 76 4 2 0 256 12 5 0 0 0 0 0 0 0 0 0
16:45:00 102 4 2026 118 80 4 2 0 274 18 5 0 0 0 0 0 0 0 0 0
17:00:00 107 5 2155 129 83 3 2 0 283 9 7 2 0 0 0 0 0 0 0 0
17:15:00 110 3 2252 97 88 5 2 0 292 9 7 0 0 0 0 0 0 0 0 0
17:30:00 111 1 2365 113 92 4 2 0 295 3 7 0 0 0 0 0 0 0 0 0
17:45:00 115 4 2492 127 97 5 2 0 300 5 8 1 0 0 0 0 0 0 0 0
18:00:00 119 4 2617 125 100 3 2 0 303 3 8 0 0 0 0 0 0 0 0 0
18:15:00 122 3 2724 107 102 2 2 0 310 7 8 0 0 0 0 0 0 0 0 0
18:30:00 124 2 2815 91 104 2 2 0 314 4 8 0 0 0 0 0 0 0 0 0
18:45:00 127 3 2906 91 106 2 2 0 320 6 8 0 0 0 0 0 0 0 0 0
19:00:00 127 0 2996 90 109 3 2 0 330 10 8 0 0 0 0 0 0 0 0 0
19:15:00 127 0 2996 0 109 0 2 0 330 0 8 0 0 0 0 0 0 0 0 0
19:16:17 127 0 2996 0 109 0 2 0 330 0 8 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.

Morning Peak Diagram Specified Period
From:
To:

6:00:00

10:00:00

One Hour Peak
From:
To:

8:45:00

9:45:00

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000004

Hwy 89  & Concession Rd 7-Elizabe

1

13-Jun-17

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Hwy 89  runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

145

68

0

Heavys

Trucks

Cars

Totals

0

5

24

29

0

0

2

2

0

2

35

37

0

7

61

Heavys

Trucks

Cars

Totals

0

5

72

77

Heavys Trucks Cars Totals

0 49 325 374

Heavys Trucks Cars Totals

0 3 24 27

0 54 392 446

0 0 1 1

0 57 417

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

474

848

Concession Rd 7

Hwy 89 
W

N

E

S

Hwy 89 

Elizabeth St

East Leg Total:

East Entering:

East Peds:

Peds Cross:

884

400

0

Cars Trucks Heavys Totals

47 2 0 49

301 44 0 345

4 2 0 6

352 48 0

Cars Trucks Heavys Totals

428 56 0 484

Cars

Trucks

Heavys

Totals

7

2

0

9

Cars

Trucks

Heavys

Totals

0

0

0

0

1

0

0

1

1

0

0

1

2

0

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

4

2

11

Comments



Ontario Traffic Inc.

Afternoon Peak Diagram Specified Period
From:
To:

15:00:00

19:00:00

One Hour Peak
From:
To:

16:15:00

17:15:00

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000004

Hwy 89  & Concession Rd 7-Elizabe

1

13-Jun-17

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Hwy 89  runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

234

108

0

Heavys

Trucks

Cars

Totals

0

0

40

40

0

0

1

1

0

1

66

67

0

1

107

Heavys

Trucks

Cars

Totals

0

3

123

126

Heavys Trucks Cars Totals

0 39 615 654

Heavys Trucks Cars Totals

0 3 43 46

0 47 517 564

0 0 6 6

0 50 566

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

616

1270

Concession Rd 7

Hwy 89 
W

N

E

S

Hwy 89 

Elizabeth St

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1344

706

0

Cars Trucks Heavys Totals

80 0 0 80

575 39 0 614

12 0 0 12

667 39 0

Cars Trucks Heavys Totals

590 48 0 638

Cars

Trucks

Heavys

Totals

19

0

0

19

Cars

Trucks

Heavys

Totals

0

0

0

0

0

0

0

0

7

0

0

7

7

0

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

7

26

Comments



Ontario Traffic Inc.

Total Count Diagram

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000004

Hwy 89  & Concession Rd 7-Elizabe

1

13-Jun-17

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Hwy 89  runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

1253

575

1

Heavys

Trucks

Cars

Totals

0

19

231

250

0

1

10

11

0

5

309

314

0

25

550

Heavys

Trucks

Cars

Totals

0

29

649

678

Heavys Trucks Cars Totals

0 325 3485 3810

Heavys Trucks Cars Totals

0 21 220 241

0 323 3243 3566

0 0 11 11

0 344 3474

Peds Cross:

West Peds:

West Entering:

West Leg Total:

1

3818

7628

Concession Rd 7

Hwy 89 
W

N

E

S

Hwy 89 

Elizabeth St

East Leg Total:

East Entering:

East Peds:

Peds Cross:

7965

4057

0

Cars Trucks Heavys Totals

423 8 0 431

3246 306 0 3552

70 4 0 74

3739 318 0

Cars Trucks Heavys Totals

3579 329 0 3908

Cars

Trucks

Heavys

Totals

91

5

0

96

Cars

Trucks

Heavys

Totals

8

0

0

8

6

0

0

6

27

1

0

28

41

1

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

10

42

138

Comments



Ontario Traffic Inc.
Traffic Count Summary

Intersection: Hwy 89  & Concession Rd 7-Elizab Count Date: 13-Jun-17 Municipality: Alliston

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street
Hours Ending:
Crossing Values:

Totals:

Totals:

6:00:00 0 0 0 0 0 0 6:00:00 0 0 0 0 0
7:00:00 26 0 24 50 0 52 7:00:00 0 0 2 2 0
8:00:00 32 2 43 77 0 80 8:00:00 0 0 3 3 2
9:00:00 31 3 31 65 0 70 9:00:00 1 1 3 5 1

10:00:00 38 1 28 67 0 67 10:00:00 0 0 0 0 5
15:00:00 0 0 0 0 0 0 15:00:00 0 0 0 0 0
16:00:00 37 3 27 67 0 77 16:00:00 3 2 5 10 1
17:00:00 51 1 48 100 0 103 17:00:00 0 1 2 3 0
18:00:00 52 1 29 82 0 94 18:00:00 1 2 9 12 1
19:00:00 47 0 20 67 1 74 19:00:00 3 0 4 7 0

6:00:00 0 0 0 0 0 0 6:00:00 0 0 0 0 0
7:00:00 1 338 9 348 0 684 7:00:00 21 315 0 336 0
8:00:00 2 403 35 440 0 766 8:00:00 27 299 0 326 0
9:00:00 6 322 26 354 0 787 9:00:00 33 400 0 433 1

10:00:00 5 362 45 412 0 871 10:00:00 26 432 1 459 0
15:00:00 0 0 0 0 0 0 15:00:00 0 0 0 0 0
16:00:00 17 602 83 702 0 1291 16:00:00 39 547 3 589 0
17:00:00 12 624 85 721 0 1333 17:00:00 41 566 5 612 0
18:00:00 14 509 73 596 0 1179 18:00:00 32 549 2 583 0
19:00:00 17 392 75 484 0 964 19:00:00 22 458 0 480 0

7:00 8:00 9:00 10:00 16:00 17:00 18:00 19:00
26 34 36 39 43 52 55 50

314 11 250 575 1 617 8 6 28 42 10

74 3552 431 4057 0 7875 241 3566 11 3818 1



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000004

Interval
Time

Passenger Cars - North Approach Trucks - North Approach Heavys - North Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right North Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 3 3 0 0 7 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30:00 7 4 0 0 14 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45:00 17 10 0 0 17 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00:00 26 9 0 0 24 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15:00 36 10 0 0 30 6 0 0 0 0 1 1 0 0 0 0 0 0 0 0
7:30:00 43 7 1 1 43 13 1 1 0 0 2 1 0 0 0 0 0 0 0 0
7:45:00 51 8 1 0 51 8 2 1 0 0 6 4 0 0 0 0 0 0 0 0
8:00:00 56 5 2 1 60 9 2 0 0 0 7 1 0 0 0 0 0 0 0 0
8:15:00 64 8 2 0 65 5 2 0 0 0 9 2 0 0 0 0 0 0 0 0
8:30:00 74 10 2 0 73 8 2 0 0 0 10 1 0 0 0 0 0 0 0 0
8:45:00 80 6 3 1 80 7 2 0 1 1 11 1 0 0 0 0 0 0 0 0
9:00:00 85 5 4 1 85 5 4 2 1 0 13 2 0 0 0 0 0 0 0 0
9:15:00 98 13 4 0 93 8 4 0 1 0 13 0 0 0 0 0 0 0 0 0
9:30:00 104 6 5 1 98 5 4 0 1 0 14 1 0 0 0 0 0 0 0 0
9:45:00 115 11 5 0 104 6 4 0 1 0 16 2 0 0 0 0 0 0 0 0

10:00:00 123 8 5 0 110 6 4 0 1 0 16 0 0 0 0 0 0 0 0 0
10:02:18 123 0 5 0 110 0 4 0 1 0 16 0 0 0 0 0 0 0 0 0
15:00:00 123 0 5 0 110 0 4 0 1 0 16 0 0 0 0 0 0 0 0 0
15:15:00 130 7 5 0 115 5 4 0 1 0 16 0 0 0 0 0 0 0 0 0
15:30:00 142 12 5 0 122 7 4 0 1 0 17 1 0 0 0 0 0 0 0 0
15:45:00 155 13 6 1 129 7 4 0 1 0 19 2 0 0 0 0 0 0 0 0
16:00:00 160 5 8 2 134 5 4 0 1 0 19 0 0 0 0 0 0 0 0 0
16:15:00 169 9 8 0 150 16 4 0 1 0 19 0 0 0 0 0 0 0 0 0
16:30:00 178 9 8 0 160 10 5 1 1 0 19 0 0 0 0 0 0 0 0 0
16:45:00 197 19 8 0 170 10 5 0 1 0 19 0 0 0 0 0 0 0 0 0
17:00:00 210 13 9 1 182 12 5 0 1 0 19 0 0 0 0 0 0 0 0 0
17:15:00 235 25 9 0 190 8 5 0 1 0 19 0 0 0 0 0 0 0 0 0
17:30:00 248 13 9 0 203 13 5 0 1 0 19 0 0 0 0 0 0 0 0 0
17:45:00 253 5 9 0 206 3 5 0 1 0 19 0 0 0 0 0 0 0 0 0
18:00:00 262 9 10 1 211 5 5 0 1 0 19 0 0 0 0 0 0 0 0 0
18:15:00 275 13 10 0 215 4 5 0 1 0 19 0 0 0 0 0 0 0 0 0
18:30:00 285 10 10 0 221 6 5 0 1 0 19 0 0 0 0 0 0 0 0 0
18:45:00 305 20 10 0 226 5 5 0 1 0 19 0 0 0 0 0 0 0 0 0
19:00:00 309 4 10 0 231 5 5 0 1 0 19 0 0 0 0 0 0 0 1 1
19:15:00 309 0 10 0 231 0 5 0 1 0 19 0 0 0 0 0 0 0 1 0
19:16:04 309 0 10 0 231 0 5 0 1 0 19 0 0 0 0 0 0 0 1 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000004

Interval
Time

Passenger Cars - East Approach Trucks - East Approach Heavys - East Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right East Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 0 0 76 76 4 4 0 0 7 7 0 0 0 0 0 0 0 0 0 0
6:30:00 0 0 160 84 5 1 0 0 14 7 0 0 0 0 0 0 0 0 0 0
6:45:00 1 1 233 73 9 4 0 0 29 15 0 0 0 0 0 0 0 0 0 0
7:00:00 1 0 297 64 9 0 0 0 41 12 0 0 0 0 0 0 0 0 0 0
7:15:00 1 0 398 101 12 3 0 0 54 13 0 0 0 0 0 0 0 0 0 0
7:30:00 1 0 487 89 20 8 0 0 67 13 0 0 0 0 0 0 0 0 0 0
7:45:00 1 0 574 87 30 10 0 0 80 13 2 2 0 0 0 0 0 0 0 0
8:00:00 3 2 646 72 41 11 0 0 95 15 3 1 0 0 0 0 0 0 0 0
8:15:00 4 1 708 62 48 7 0 0 107 12 3 0 0 0 0 0 0 0 0 0
8:30:00 6 2 792 84 53 5 0 0 120 13 3 0 0 0 0 0 0 0 0 0
8:45:00 6 0 857 65 58 5 0 0 128 8 3 0 0 0 0 0 0 0 0 0
9:00:00 7 1 925 68 66 8 2 2 138 10 4 1 0 0 0 0 0 0 0 0
9:15:00 8 1 998 73 79 13 2 0 149 11 5 1 0 0 0 0 0 0 0 0
9:30:00 9 1 1064 66 95 16 2 0 161 12 5 0 0 0 0 0 0 0 0 0
9:45:00 10 1 1158 94 105 10 2 0 172 11 5 0 0 0 0 0 0 0 0 0

10:00:00 12 2 1242 84 110 5 2 0 183 11 5 0 0 0 0 0 0 0 0 0
10:02:18 12 0 1242 0 110 0 2 0 183 0 5 0 0 0 0 0 0 0 0 0
15:00:00 12 0 1242 0 110 0 2 0 183 0 5 0 0 0 0 0 0 0 0 0
15:15:00 17 5 1370 128 127 17 2 0 195 12 5 0 0 0 0 0 0 0 0 0
15:30:00 17 0 1516 146 147 20 2 0 210 15 6 1 0 0 0 0 0 0 0 0
15:45:00 22 5 1649 133 167 20 3 1 223 13 8 2 0 0 0 0 0 0 0 0
16:00:00 28 6 1795 146 190 23 3 0 232 9 8 0 0 0 0 0 0 0 0 0
16:15:00 30 2 1953 158 213 23 4 1 238 6 8 0 0 0 0 0 0 0 0 0
16:30:00 31 1 2088 135 241 28 4 0 247 9 8 0 0 0 0 0 0 0 0 0
16:45:00 36 5 2229 141 261 20 4 0 261 14 8 0 0 0 0 0 0 0 0 0
17:00:00 39 3 2380 151 275 14 4 0 271 10 8 0 0 0 0 0 0 0 0 0
17:15:00 42 3 2528 148 293 18 4 0 277 6 8 0 0 0 0 0 0 0 0 0
17:30:00 45 3 2647 119 306 13 4 0 281 4 8 0 0 0 0 0 0 0 0 0
17:45:00 49 4 2761 114 330 24 4 0 287 6 8 0 0 0 0 0 0 0 0 0
18:00:00 53 4 2870 109 348 18 4 0 290 3 8 0 0 0 0 0 0 0 0 0
18:15:00 62 9 2963 93 370 22 4 0 294 4 8 0 0 0 0 0 0 0 0 0
18:30:00 64 2 3061 98 395 25 4 0 296 2 8 0 0 0 0 0 0 0 0 0
18:45:00 64 0 3151 90 409 14 4 0 301 5 8 0 0 0 0 0 0 0 0 0
19:00:00 70 6 3246 95 423 14 4 0 306 5 8 0 0 0 0 0 0 0 0 0
19:15:00 70 0 3246 0 423 0 4 0 306 0 8 0 0 0 0 0 0 0 0 0
19:16:04 70 0 3246 0 423 0 4 0 306 0 8 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000004

Interval
Time

Passenger Cars - South Approach Trucks - South Approach Heavys - South Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right South Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30:00 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45:00 0 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00:00 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15:00 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
7:30:00 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1
7:45:00 0 0 0 0 3 1 0 0 0 0 1 1 0 0 0 0 0 0 2 0
8:00:00 0 0 0 0 4 1 0 0 0 0 1 0 0 0 0 0 0 0 2 0
8:15:00 1 1 0 0 5 1 0 0 0 0 1 0 0 0 0 0 0 0 2 0
8:30:00 1 0 0 0 5 0 0 0 0 0 1 0 0 0 0 0 0 0 2 0
8:45:00 1 0 0 0 6 1 0 0 0 0 1 0 0 0 0 0 0 0 3 1
9:00:00 1 0 1 1 7 1 0 0 0 0 1 0 0 0 0 0 0 0 3 0
9:15:00 1 0 1 0 7 0 0 0 0 0 1 0 0 0 0 0 0 0 5 2
9:30:00 1 0 1 0 7 0 0 0 0 0 1 0 0 0 0 0 0 0 7 2
9:45:00 1 0 1 0 7 0 0 0 0 0 1 0 0 0 0 0 0 0 7 0

10:00:00 1 0 1 0 7 0 0 0 0 0 1 0 0 0 0 0 0 0 8 1
10:02:18 1 0 1 0 7 0 0 0 0 0 1 0 0 0 0 0 0 0 8 0
15:00:00 1 0 1 0 7 0 0 0 0 0 1 0 0 0 0 0 0 0 8 0
15:15:00 2 1 1 0 8 1 0 0 0 0 1 0 0 0 0 0 0 0 8 0
15:30:00 2 0 2 1 8 0 0 0 0 0 1 0 0 0 0 0 0 0 8 0
15:45:00 3 1 2 0 11 3 0 0 0 0 1 0 0 0 0 0 0 0 9 1
16:00:00 4 1 3 1 12 1 0 0 0 0 1 0 0 0 0 0 0 0 9 0
16:15:00 4 0 4 1 12 0 0 0 0 0 1 0 0 0 0 0 0 0 9 0
16:30:00 4 0 4 0 12 0 0 0 0 0 1 0 0 0 0 0 0 0 9 0
16:45:00 4 0 4 0 13 1 0 0 0 0 1 0 0 0 0 0 0 0 9 0
17:00:00 4 0 4 0 14 1 0 0 0 0 1 0 0 0 0 0 0 0 9 0
17:15:00 4 0 4 0 19 5 0 0 0 0 1 0 0 0 0 0 0 0 9 0
17:30:00 5 1 4 0 20 1 0 0 0 0 1 0 0 0 0 0 0 0 9 0
17:45:00 5 0 4 0 21 1 0 0 0 0 1 0 0 0 0 0 0 0 9 0
18:00:00 5 0 6 2 23 2 0 0 0 0 1 0 0 0 0 0 0 0 10 1
18:15:00 5 0 6 0 24 1 0 0 0 0 1 0 0 0 0 0 0 0 10 0
18:30:00 8 3 6 0 26 2 0 0 0 0 1 0 0 0 0 0 0 0 10 0
18:45:00 8 0 6 0 26 0 0 0 0 0 1 0 0 0 0 0 0 0 10 0
19:00:00 8 0 6 0 27 1 0 0 0 0 1 0 0 0 0 0 0 0 10 0
19:15:00 8 0 6 0 27 0 0 0 0 0 1 0 0 0 0 0 0 0 10 0
19:16:04 8 0 6 0 27 0 0 0 0 0 1 0 0 0 0 0 0 0 10 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000004

Interval
Time

Passenger Cars - West Approach Trucks - West Approach Heavys - West Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right West Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 4 4 73 73 0 0 2 2 7 7 0 0 0 0 0 0 0 0 0 0
6:30:00 10 6 143 70 0 0 2 0 21 14 0 0 0 0 0 0 0 0 0 0
6:45:00 14 4 217 74 0 0 4 2 26 5 0 0 0 0 0 0 0 0 0 0
7:00:00 17 3 279 62 0 0 4 0 36 10 0 0 0 0 0 0 0 0 0 0
7:15:00 23 6 322 43 0 0 4 0 51 15 0 0 0 0 0 0 0 0 0 0
7:30:00 30 7 376 54 0 0 4 0 63 12 0 0 0 0 0 0 0 0 0 0
7:45:00 37 7 439 63 0 0 5 1 81 18 0 0 0 0 0 0 0 0 0 0
8:00:00 42 5 527 88 0 0 6 1 87 6 0 0 0 0 0 0 0 0 0 0
8:15:00 52 10 593 66 0 0 7 1 101 14 0 0 0 0 0 0 0 0 1 1
8:30:00 59 7 670 77 0 0 8 1 109 8 0 0 0 0 0 0 0 0 1 0
8:45:00 66 7 774 104 0 0 8 0 117 8 0 0 0 0 0 0 0 0 1 0
9:00:00 71 5 884 110 0 0 10 2 130 13 0 0 0 0 0 0 0 0 1 0
9:15:00 78 7 991 107 1 1 11 1 142 12 0 0 0 0 0 0 0 0 1 0
9:30:00 86 8 1077 86 1 0 11 0 154 12 0 0 0 0 0 0 0 0 1 0
9:45:00 90 4 1166 89 1 0 11 0 171 17 0 0 0 0 0 0 0 0 1 0

10:00:00 96 6 1259 93 1 0 11 0 187 16 0 0 0 0 0 0 0 0 1 0
10:02:18 96 0 1259 0 1 0 11 0 187 0 0 0 0 0 0 0 0 0 1 0
15:00:00 96 0 1259 0 1 0 11 0 187 0 0 0 0 0 0 0 0 0 1 0
15:15:00 104 8 1371 112 2 1 12 1 195 8 0 0 0 0 0 0 0 0 1 0
15:30:00 117 13 1495 124 3 1 13 1 213 18 0 0 0 0 0 0 0 0 1 0
15:45:00 123 6 1626 131 4 1 13 0 219 6 0 0 0 0 0 0 0 0 1 0
16:00:00 132 9 1765 139 4 0 14 1 228 9 0 0 0 0 0 0 0 0 1 0
16:15:00 141 9 1894 129 4 0 15 1 236 8 0 0 0 0 0 0 0 0 1 0
16:30:00 148 7 2002 108 7 3 15 0 248 12 0 0 0 0 0 0 0 0 1 0
16:45:00 160 12 2142 140 7 0 17 2 264 16 0 0 0 0 0 0 0 0 1 0
17:00:00 169 9 2287 145 9 2 18 1 272 8 0 0 0 0 0 0 0 0 1 0
17:15:00 184 15 2411 124 10 1 18 0 283 11 0 0 0 0 0 0 0 0 1 0
17:30:00 189 5 2531 120 11 1 18 0 287 4 0 0 0 0 0 0 0 0 1 0
17:45:00 196 7 2677 146 11 0 20 2 293 6 0 0 0 0 0 0 0 0 1 0
18:00:00 199 3 2812 135 11 0 20 0 296 3 0 0 0 0 0 0 0 0 1 0
18:15:00 206 7 2934 122 11 0 21 1 303 7 0 0 0 0 0 0 0 0 1 0
18:30:00 211 5 3037 103 11 0 21 0 307 4 0 0 0 0 0 0 0 0 1 0
18:45:00 216 5 3131 94 11 0 21 0 311 4 0 0 0 0 0 0 0 0 1 0
19:00:00 220 4 3243 112 11 0 21 0 323 12 0 0 0 0 0 0 0 0 1 0
19:15:00 220 0 3243 0 11 0 21 0 323 0 0 0 0 0 0 0 0 0 1 0
19:16:04 220 0 3243 0 11 0 21 0 323 0 0 0 0 0 0 0 0 0 1 0



Ontario Traffic Inc.

Morning Peak Diagram Specified Period
From:
To:

6:00:00

10:00:00

One Hour Peak
From:
To:

8:45:00

9:45:00

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000005

Hwy 89  & Elizabeth St

1

13-Jun-17

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Hwy 89  runs W/E

Heavys Trucks Cars Totals

0 47 365 412

Heavys Trucks Cars Totals

0 58 438 496

0 0 1 1

0 58 439

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

497

909

Hwy 89 
W

N

E

S

Hwy 89 

Elizabeth St

East Leg Total:

East Entering:

East Peds:

Peds Cross:

921

414

0

Cars Trucks Heavys Totals

365 47 0 412

2 0 0 2

367 47 0

Cars Trucks Heavys Totals

448 59 0 507

Cars

Trucks

Heavys

Totals

3

0

0

3

Cars

Trucks

Heavys

Totals

0

0

0

0

10

1

0

11

10

1

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

11

14

Comments



Ontario Traffic Inc.

Afternoon Peak Diagram Specified Period
From:
To:

15:00:00

19:00:00

One Hour Peak
From:
To:

15:15:00

16:15:00

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000005

Hwy 89  & Elizabeth St

1

13-Jun-17

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Hwy 89  runs W/E

Heavys Trucks Cars Totals

0 43 697 740

Heavys Trucks Cars Totals

0 39 579 618

0 1 2 3

0 40 581

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

621

1361

Hwy 89 
W

N

E

S

Hwy 89 

Elizabeth St

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1372

744

0

Cars Trucks Heavys Totals

697 43 0 740

4 0 0 4

701 43 0

Cars Trucks Heavys Totals

586 42 0 628

Cars

Trucks

Heavys

Totals

6

1

0

7

Cars

Trucks

Heavys

Totals

0

0

0

0

7

3

0

10

7

3

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

3

10

17

Comments



Ontario Traffic Inc.

Total Count Diagram

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000005

Hwy 89  & Elizabeth St

1

13-Jun-17

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Hwy 89  runs W/E

Heavys Trucks Cars Totals

0 311 3781 4092

Heavys Trucks Cars Totals

0 328 3679 4007

0 1 6 7

0 329 3685

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

4014

8106

Hwy 89 
W

N

E

S

Hwy 89 

Elizabeth St

East Leg Total:

East Entering:

East Peds:

Peds Cross:

8172

4115

0

Cars Trucks Heavys Totals

3779 311 0 4090

25 0 0 25

3804 311 0

Cars Trucks Heavys Totals

3724 333 0 4057

Cars

Trucks

Heavys

Totals

31

1

0

32

Cars

Trucks

Heavys

Totals

2

0

0

2

45

5

0

50

47

5

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

7

52

84

Comments



Ontario Traffic Inc.
Traffic Count Summary

Intersection: Hwy 89  & Elizabeth St Count Date: 13-Jun-17 Municipality: Alliston

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street
Hours Ending:
Crossing Values:

Totals:

Totals:

6:00:00 0 0 0 0 0 0 6:00:00 0 0 0 0 0
7:00:00 0 0 0 0 0 0 7:00:00 0 0 0 0 1
8:00:00 0 0 0 0 0 1 8:00:00 0 0 1 1 0
9:00:00 0 0 0 0 0 8 9:00:00 0 0 8 8 1

10:00:00 0 0 0 0 0 9 10:00:00 0 0 9 9 0
15:00:00 0 0 0 0 0 0 15:00:00 0 0 0 0 0
16:00:00 0 0 0 0 0 10 16:00:00 1 0 9 10 3
17:00:00 0 0 0 0 0 8 17:00:00 0 0 8 8 1
18:00:00 0 0 0 0 0 13 18:00:00 1 0 12 13 1
19:00:00 0 0 0 0 0 3 19:00:00 0 0 3 3 0

6:00:00 0 0 0 0 0 0 6:00:00 0 0 0 0 0
7:00:00 0 339 0 339 0 708 7:00:00 0 369 0 369 0
8:00:00 0 448 0 448 0 798 8:00:00 0 350 0 350 0
9:00:00 3 367 0 370 0 814 9:00:00 0 443 1 444 0

10:00:00 5 413 0 418 0 896 10:00:00 0 477 1 478 0
15:00:00 0 0 0 0 0 0 15:00:00 0 0 0 0 0
16:00:00 4 729 0 733 0 1342 16:00:00 0 606 3 609 0
17:00:00 3 720 0 723 0 1352 17:00:00 0 629 0 629 0
18:00:00 9 601 0 610 0 1234 18:00:00 0 622 2 624 0
19:00:00 1 473 0 474 0 985 19:00:00 0 511 0 511 0

7:00 8:00 9:00 10:00 16:00 17:00 18:00 19:00
0 0 0 0 1 0 1 0

0 0 0 0 0 52 2 0 50 52 7

25 4090 0 4115 0 8129 0 4007 7 4014 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000005

Interval
Time

Passenger Cars - North Approach Trucks - North Approach Heavys - North Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right North Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:02:13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19:17:11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000005

Interval
Time

Passenger Cars - East Approach Trucks - East Approach Heavys - East Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right East Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 0 0 82 82 0 0 0 0 7 7 0 0 0 0 0 0 0 0 0 0
6:30:00 0 0 157 75 0 0 0 0 15 8 0 0 0 0 0 0 0 0 0 0
6:45:00 0 0 237 80 0 0 0 0 28 13 0 0 0 0 0 0 0 0 0 0
7:00:00 0 0 300 63 0 0 0 0 39 11 0 0 0 0 0 0 0 0 0 0
7:15:00 0 0 411 111 0 0 0 0 51 12 0 0 0 0 0 0 0 0 0 0
7:30:00 0 0 509 98 0 0 0 0 65 14 0 0 0 0 0 0 0 0 0 0
7:45:00 0 0 605 96 0 0 0 0 78 13 0 0 0 0 0 0 0 0 0 0
8:00:00 0 0 692 87 0 0 0 0 95 17 0 0 0 0 0 0 0 0 0 0
8:15:00 0 0 769 77 0 0 0 0 105 10 0 0 0 0 0 0 0 0 0 0
8:30:00 2 2 861 92 0 0 0 0 120 15 0 0 0 0 0 0 0 0 0 0
8:45:00 3 1 929 68 0 0 0 0 127 7 0 0 0 0 0 0 0 0 0 0
9:00:00 3 0 1014 85 0 0 0 0 140 13 0 0 0 0 0 0 0 0 0 0
9:15:00 4 1 1100 86 0 0 0 0 151 11 0 0 0 0 0 0 0 0 0 0
9:30:00 5 1 1183 83 0 0 0 0 163 12 0 0 0 0 0 0 0 0 0 0
9:45:00 5 0 1294 111 0 0 0 0 174 11 0 0 0 0 0 0 0 0 0 0

10:00:00 8 3 1381 87 0 0 0 0 186 12 0 0 0 0 0 0 0 0 0 0
10:02:13 8 0 1381 0 0 0 0 0 186 0 0 0 0 0 0 0 0 0 0 0
15:00:00 8 0 1381 0 0 0 0 0 186 0 0 0 0 0 0 0 0 0 0 0
15:15:00 9 1 1539 158 0 0 0 0 202 16 0 0 0 0 0 0 0 0 0 0
15:30:00 10 1 1723 184 0 0 0 0 214 12 0 0 0 0 0 0 0 0 0 0
15:45:00 12 2 1881 158 0 0 0 0 232 18 0 0 0 0 0 0 0 0 0 0
16:00:00 12 0 2058 177 0 0 0 0 238 6 0 0 0 0 0 0 0 0 0 0
16:15:00 13 1 2236 178 0 0 0 0 245 7 0 0 0 0 0 0 0 0 0 0
16:30:00 13 0 2403 167 0 0 0 0 253 8 0 0 0 0 0 0 0 0 0 0
16:45:00 15 2 2573 170 0 0 0 0 265 12 0 0 0 0 0 0 0 0 0 0
17:00:00 15 0 2740 167 0 0 0 0 276 11 0 0 0 0 0 0 0 0 0 0
17:15:00 16 1 2914 174 0 0 0 0 281 5 0 0 0 0 0 0 0 0 0 0
17:30:00 20 4 3060 146 0 0 0 0 286 5 0 0 0 0 0 0 0 0 0 0
17:45:00 23 3 3203 143 0 0 0 0 291 5 0 0 0 0 0 0 0 0 0 0
18:00:00 24 1 3324 121 0 0 0 0 293 2 0 0 0 0 0 0 0 0 0 0
18:15:00 25 1 3447 123 0 0 0 0 298 5 0 0 0 0 0 0 0 0 0 0
18:30:00 25 0 3572 125 0 0 0 0 300 2 0 0 0 0 0 0 0 0 0 0
18:45:00 25 0 3675 103 0 0 0 0 305 5 0 0 0 0 0 0 0 0 0 0
19:00:00 25 0 3779 104 0 0 0 0 311 6 0 0 0 0 0 0 0 0 0 0
19:15:00 25 0 3779 0 0 0 0 0 311 0 0 0 0 0 0 0 0 0 0 0
19:17:11 25 0 3779 0 0 0 0 0 311 0 0 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000005

Interval
Time

Passenger Cars - South Approach Trucks - South Approach Heavys - South Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right South Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
7:15:00 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0
7:30:00 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
7:45:00 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
8:00:00 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
8:15:00 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
8:30:00 0 0 0 0 3 2 0 0 0 0 0 0 0 0 0 0 0 0 2 1
8:45:00 0 0 0 0 5 2 0 0 0 0 1 1 0 0 0 0 0 0 2 0
9:00:00 0 0 0 0 7 2 0 0 0 0 2 1 0 0 0 0 0 0 2 0
9:15:00 0 0 0 0 10 3 0 0 0 0 2 0 0 0 0 0 0 0 2 0
9:30:00 0 0 0 0 13 3 0 0 0 0 2 0 0 0 0 0 0 0 2 0
9:45:00 0 0 0 0 15 2 0 0 0 0 2 0 0 0 0 0 0 0 2 0

10:00:00 0 0 0 0 16 1 0 0 0 0 2 0 0 0 0 0 0 0 2 0
10:02:13 0 0 0 0 16 0 0 0 0 0 2 0 0 0 0 0 0 0 2 0
15:00:00 0 0 0 0 16 0 0 0 0 0 2 0 0 0 0 0 0 0 2 0
15:15:00 1 1 0 0 18 2 0 0 0 0 2 0 0 0 0 0 0 0 2 0
15:30:00 1 0 0 0 18 0 0 0 0 0 2 0 0 0 0 0 0 0 2 0
15:45:00 1 0 0 0 21 3 0 0 0 0 3 1 0 0 0 0 0 0 3 1
16:00:00 1 0 0 0 23 2 0 0 0 0 4 1 0 0 0 0 0 0 5 2
16:15:00 1 0 0 0 25 2 0 0 0 0 5 1 0 0 0 0 0 0 5 0
16:30:00 1 0 0 0 26 1 0 0 0 0 5 0 0 0 0 0 0 0 5 0
16:45:00 1 0 0 0 28 2 0 0 0 0 5 0 0 0 0 0 0 0 6 1
17:00:00 1 0 0 0 30 2 0 0 0 0 5 0 0 0 0 0 0 0 6 0
17:15:00 1 0 0 0 32 2 0 0 0 0 5 0 0 0 0 0 0 0 6 0
17:30:00 2 1 0 0 36 4 0 0 0 0 5 0 0 0 0 0 0 0 6 0
17:45:00 2 0 0 0 40 4 0 0 0 0 5 0 0 0 0 0 0 0 6 0
18:00:00 2 0 0 0 42 2 0 0 0 0 5 0 0 0 0 0 0 0 7 1
18:15:00 2 0 0 0 44 2 0 0 0 0 5 0 0 0 0 0 0 0 7 0
18:30:00 2 0 0 0 44 0 0 0 0 0 5 0 0 0 0 0 0 0 7 0
18:45:00 2 0 0 0 44 0 0 0 0 0 5 0 0 0 0 0 0 0 7 0
19:00:00 2 0 0 0 45 1 0 0 0 0 5 0 0 0 0 0 0 0 7 0
19:15:00 2 0 0 0 45 0 0 0 0 0 5 0 0 0 0 0 0 0 7 0
19:17:11 2 0 0 0 45 0 0 0 0 0 5 0 0 0 0 0 0 0 7 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000005

Interval
Time

Passenger Cars - West Approach Trucks - West Approach Heavys - West Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right West Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 0 0 77 77 0 0 0 0 7 7 0 0 0 0 0 0 0 0 0 0
6:30:00 0 0 153 76 0 0 0 0 20 13 0 0 0 0 0 0 0 0 0 0
6:45:00 0 0 253 100 0 0 0 0 25 5 0 0 0 0 0 0 0 0 0 0
7:00:00 0 0 332 79 0 0 0 0 37 12 0 0 0 0 0 0 0 0 0 0
7:15:00 0 0 386 54 0 0 0 0 53 16 0 0 0 0 0 0 0 0 0 0
7:30:00 0 0 448 62 0 0 0 0 65 12 0 0 0 0 0 0 0 0 0 0
7:45:00 0 0 532 84 0 0 0 0 87 22 0 0 0 0 0 0 0 0 0 0
8:00:00 0 0 624 92 0 0 0 0 95 8 0 0 0 0 0 0 0 0 0 0
8:15:00 0 0 699 75 1 1 0 0 108 13 0 0 0 0 0 0 0 0 0 0
8:30:00 0 0 777 78 1 0 0 0 117 9 0 0 0 0 0 0 0 0 0 0
8:45:00 0 0 898 121 1 0 0 0 125 8 0 0 0 0 0 0 0 0 0 0
9:00:00 0 0 1023 125 1 0 0 0 139 14 0 0 0 0 0 0 0 0 0 0
9:15:00 0 0 1142 119 1 0 0 0 151 12 0 0 0 0 0 0 0 0 0 0
9:30:00 0 0 1239 97 2 1 0 0 163 12 0 0 0 0 0 0 0 0 0 0
9:45:00 0 0 1336 97 2 0 0 0 183 20 0 0 0 0 0 0 0 0 0 0

10:00:00 0 0 1442 106 2 0 0 0 197 14 0 0 0 0 0 0 0 0 0 0
10:02:13 0 0 1442 0 2 0 0 0 197 0 0 0 0 0 0 0 0 0 0 0
15:00:00 0 0 1442 0 2 0 0 0 197 0 0 0 0 0 0 0 0 0 0 0
15:15:00 0 0 1567 125 2 0 0 0 205 8 0 0 0 0 0 0 0 0 0 0
15:30:00 0 0 1701 134 3 1 0 0 221 16 0 0 0 0 0 0 0 0 0 0
15:45:00 0 0 1848 147 4 1 0 0 227 6 1 1 0 0 0 0 0 0 0 0
16:00:00 0 0 2008 160 4 0 0 0 237 10 1 0 0 0 0 0 0 0 0 0
16:15:00 0 0 2146 138 4 0 0 0 244 7 1 0 0 0 0 0 0 0 0 0
16:30:00 0 0 2277 131 4 0 0 0 257 13 1 0 0 0 0 0 0 0 0 0
16:45:00 0 0 2435 158 4 0 0 0 273 16 1 0 0 0 0 0 0 0 0 0
17:00:00 0 0 2593 158 4 0 0 0 281 8 1 0 0 0 0 0 0 0 0 0
17:15:00 0 0 2750 157 5 1 0 0 289 8 1 0 0 0 0 0 0 0 0 0
17:30:00 0 0 2890 140 6 1 0 0 293 4 1 0 0 0 0 0 0 0 0 0
17:45:00 0 0 3036 146 6 0 0 0 299 6 1 0 0 0 0 0 0 0 0 0
18:00:00 0 0 3194 158 6 0 0 0 302 3 1 0 0 0 0 0 0 0 0 0
18:15:00 0 0 3330 136 6 0 0 0 309 7 1 0 0 0 0 0 0 0 0 0
18:30:00 0 0 3445 115 6 0 0 0 313 4 1 0 0 0 0 0 0 0 0 0
18:45:00 0 0 3565 120 6 0 0 0 319 6 1 0 0 0 0 0 0 0 0 0
19:00:00 0 0 3679 114 6 0 0 0 328 9 1 0 0 0 0 0 0 0 0 0
19:15:00 0 0 3679 0 6 0 0 0 328 0 1 0 0 0 0 0 0 0 0 0
19:17:11 0 0 3679 0 6 0 0 0 328 0 1 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.

Morning Peak Diagram Specified Period
From:
To:

6:00:00

10:00:00

One Hour Peak
From:
To:

8:45:00

9:45:00

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000006

Hwy 89 - Young St  & Industrial Pkw

1

13-Jun-17

Weather conditions:

Person(s) who counted:

** Signalized Intersection ** Major Road: Hwy 89 - Young St  runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

94

45

0

Heavys

Trucks

Cars

Totals

0

0

14

14

0

2

22

24

0

0

7

7

0

2

43

Heavys

Trucks

Cars

Totals

0

1

48

49

Heavys Trucks Cars Totals

0 47 369 416

Heavys Trucks Cars Totals

0 0 25 25

0 21 373 394

0 42 81 123

0 63 479

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

542

958

Plaza Driveway

Hwy 89
W

N

E

S

Young St 

Industrial Pkwy

East Leg Total:

East Entering:

East Peds:

Peds Cross:

932

462

0

Cars Trucks Heavys Totals

6 1 0 7

260 15 0 275

179 1 0 180

445 17 0

Cars Trucks Heavys Totals

448 22 0 470

Cars

Trucks

Heavys

Totals

282

45

0

327

Cars

Trucks

Heavys

Totals

95

32

0

127

17

0

0

17

68

1

0

69

180

33

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

213

540

Comments



Ontario Traffic Inc.

Afternoon Peak Diagram Specified Period
From:
To:

15:00:00

19:00:00

One Hour Peak
From:
To:

15:15:00

16:15:00

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000006

Hwy 89 - Young St  & Industrial Pkw

1

13-Jun-17

Weather conditions:

Person(s) who counted:

** Signalized Intersection ** Major Road: Hwy 89 - Young St  runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

194

108

1

Heavys

Trucks

Cars

Totals

0

1

53

54

0

0

36

36

0

1

17

18

0

2

106

Heavys

Trucks

Cars

Totals

0

1

85

86

Heavys Trucks Cars Totals

0 47 717 764

Heavys Trucks Cars Totals

0 0 36 36

0 8 412 420

0 35 173 208

0 43 621

Peds Cross:

West Peds:

West Entering:

West Leg Total:

3

664

1428

Plaza Driveway

Hwy 89
W

N

E

S

Young St 

Industrial Pkwy

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1203

631

6

Cars Trucks Heavys Totals

20 0 0 20

418 10 0 428

183 0 0 183

621 10 0

Cars Trucks Heavys Totals

561 11 0 572

Cars

Trucks

Heavys

Totals

392

35

0

427

Cars

Trucks

Heavys

Totals

246

36

0

282

29

1

0

30

132

2

0

134

407

39

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

8

446

873

Comments



Ontario Traffic Inc.

Total Count Diagram

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000006

Hwy 89 - Young St  & Industrial Pkw

1

13-Jun-17

Weather conditions:

Person(s) who counted:

** Signalized Intersection ** Major Road: Hwy 89 - Young St  runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

1059

534

11

Heavys

Trucks

Cars

Totals

0

4

210

214

0

3

199

202

0

1

117

118

0

8

526

Heavys

Trucks

Cars

Totals

0

6

519

525

Heavys Trucks Cars Totals

0 312 3781 4093

Heavys Trucks Cars Totals

0 1 235 236

0 87 2927 3014

0 242 749 991

0 330 3911

Peds Cross:

West Peds:

West Entering:

West Leg Total:

22

4241

8334

Plaza Driveway

Hwy 89
W

N

E

S

Young St 

Industrial Pkwy

East Leg Total:

East Entering:

East Peds:

Peds Cross:

7877

4121

24

Cars Trucks Heavys Totals

123 2 0 125

2513 83 0 2596

1392 8 0 1400

4028 93 0

Cars Trucks Heavys Totals

3660 96 0 3756

Cars

Trucks

Heavys

Totals

2340

253

0

2593

Cars

Trucks

Heavys

Totals

1058

225

0

1283

161

3

0

164

616

8

0

624

1835

236

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

27

2071

4664

Comments



Ontario Traffic Inc.
Traffic Count Summary

Intersection: Hwy 89 - Young St  & Industrial PkwCount Date: 13-Jun-17 Municipality: Alliston

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street
Hours Ending:
Crossing Values:

Totals:

Totals:

6:00:00 0 0 0 0 0 0 6:00:00 0 0 0 0 0
7:00:00 2 1 1 4 0 120 7:00:00 98 2 16 116 2
8:00:00 4 4 4 12 2 169 8:00:00 123 6 28 157 4
9:00:00 3 13 7 23 0 185 9:00:00 99 13 50 162 1

10:00:00 11 22 18 51 0 263 10:00:00 130 13 69 212 0
15:00:00 0 0 0 0 0 0 15:00:00 0 0 0 0 0
16:00:00 22 41 53 116 1 575 16:00:00 300 25 134 459 11
17:00:00 20 36 55 111 0 461 17:00:00 216 19 115 350 3
18:00:00 24 40 50 114 0 485 18:00:00 192 51 128 371 1
19:00:00 32 45 26 103 8 347 19:00:00 125 35 84 244 5

6:00:00 0 0 0 0 0 0 6:00:00 0 0 0 0 0
7:00:00 141 232 4 377 0 769 7:00:00 8 205 179 392 1
8:00:00 149 269 6 424 0 771 8:00:00 5 243 99 347 4
9:00:00 197 259 4 460 0 959 9:00:00 22 368 109 499 1

10:00:00 180 265 12 457 0 975 10:00:00 21 386 111 518 0
15:00:00 0 0 0 0 0 0 15:00:00 0 0 0 0 0
16:00:00 200 397 18 615 5 1263 16:00:00 37 405 206 648 4
17:00:00 164 454 26 644 2 1292 17:00:00 37 498 113 648 0
18:00:00 195 372 21 588 6 1233 18:00:00 51 510 84 645 2
19:00:00 174 348 34 556 11 1100 19:00:00 55 399 90 544 10

7:00 8:00 9:00 10:00 16:00 17:00 18:00 19:00
103 137 116 163 372 274 275 223

118 202 214 534 11 2605 1283 164 624 2071 27

1400 2596 125 4121 24 8362 236 3014 991 4241 22



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000006

Interval
Time

Passenger Cars - North Approach Trucks - North Approach Heavys - North Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right North Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30:00 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45:00 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00:00 2 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15:00 3 1 2 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30:00 3 0 3 1 3 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0
7:45:00 4 1 4 1 4 1 0 0 1 0 0 0 0 0 0 0 0 0 1 1
8:00:00 6 2 4 0 5 1 0 0 1 0 0 0 0 0 0 0 0 0 2 1
8:15:00 6 0 6 2 7 2 0 0 1 0 2 2 0 0 0 0 0 0 2 0
8:30:00 8 2 9 3 8 1 0 0 1 0 2 0 0 0 0 0 0 0 2 0
8:45:00 9 1 9 0 9 1 0 0 1 0 2 0 0 0 0 0 0 0 2 0
9:00:00 9 0 16 7 10 1 0 0 2 1 2 0 0 0 0 0 0 0 2 0
9:15:00 10 1 22 6 14 4 0 0 2 0 2 0 0 0 0 0 0 0 2 0
9:30:00 10 0 23 1 19 5 0 0 2 0 2 0 0 0 0 0 0 0 2 0
9:45:00 16 6 31 8 23 4 0 0 3 1 2 0 0 0 0 0 0 0 2 0

10:00:00 20 4 37 6 28 5 0 0 3 0 2 0 0 0 0 0 0 0 2 0
10:02:07 20 0 37 0 28 0 0 0 3 0 2 0 0 0 0 0 0 0 2 0
15:00:00 20 0 37 0 28 0 0 0 3 0 2 0 0 0 0 0 0 0 2 0
15:15:00 26 6 49 12 41 13 0 0 3 0 2 0 0 0 0 0 0 0 2 0
15:30:00 34 8 59 10 59 18 1 1 3 0 2 0 0 0 0 0 0 0 3 1
15:45:00 36 2 71 12 70 11 1 0 3 0 3 1 0 0 0 0 0 0 3 0
16:00:00 41 5 78 7 80 10 1 0 3 0 3 0 0 0 0 0 0 0 3 0
16:15:00 43 2 85 7 94 14 1 0 3 0 3 0 0 0 0 0 0 0 3 0
16:30:00 47 4 94 9 107 13 1 0 3 0 4 1 0 0 0 0 0 0 3 0
16:45:00 56 9 102 8 118 11 1 0 3 0 4 0 0 0 0 0 0 0 3 0
17:00:00 61 5 114 12 134 16 1 0 3 0 4 0 0 0 0 0 0 0 3 0
17:15:00 66 5 123 9 149 15 1 0 3 0 4 0 0 0 0 0 0 0 3 0
17:30:00 71 5 133 10 158 9 1 0 3 0 4 0 0 0 0 0 0 0 3 0
17:45:00 82 11 143 10 173 15 1 0 3 0 4 0 0 0 0 0 0 0 3 0
18:00:00 85 3 154 11 184 11 1 0 3 0 4 0 0 0 0 0 0 0 3 0
18:15:00 94 9 163 9 189 5 1 0 3 0 4 0 0 0 0 0 0 0 4 1
18:30:00 98 4 178 15 193 4 1 0 3 0 4 0 0 0 0 0 0 0 6 2
18:45:00 107 9 187 9 203 10 1 0 3 0 4 0 0 0 0 0 0 0 8 2
19:00:00 117 10 199 12 210 7 1 0 3 0 4 0 0 0 0 0 0 0 11 3
19:15:00 117 0 199 0 210 0 1 0 3 0 4 0 0 0 0 0 0 0 11 0
19:17:09 117 0 199 0 210 0 1 0 3 0 4 0 0 0 0 0 0 0 11 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000006

Interval
Time

Passenger Cars - East Approach Trucks - East Approach Heavys - East Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right East Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 29 29 60 60 1 1 0 0 3 3 0 0 0 0 0 0 0 0 0 0
6:30:00 58 29 116 56 2 1 0 0 6 3 0 0 0 0 0 0 0 0 0 0
6:45:00 105 47 175 59 3 1 0 0 10 4 0 0 0 0 0 0 0 0 0 0
7:00:00 141 36 220 45 4 1 0 0 12 2 0 0 0 0 0 0 0 0 0 0
7:15:00 172 31 309 89 7 3 0 0 17 5 0 0 0 0 0 0 0 0 0 0
7:30:00 198 26 349 40 8 1 0 0 20 3 0 0 0 0 0 0 0 0 0 0
7:45:00 236 38 411 62 8 0 0 0 23 3 0 0 0 0 0 0 0 0 0 0
8:00:00 287 51 473 62 9 1 3 3 28 5 1 1 0 0 0 0 0 0 0 0
8:15:00 329 42 528 55 10 1 4 1 32 4 1 0 0 0 0 0 0 0 0 0
8:30:00 380 51 597 69 10 0 4 0 37 5 1 0 0 0 0 0 0 0 0 0
8:45:00 430 50 652 55 11 1 4 0 40 3 1 0 0 0 0 0 0 0 0 0
9:00:00 482 52 716 64 13 2 5 1 44 4 1 0 0 0 0 0 0 0 0 0
9:15:00 531 49 783 67 14 1 5 0 47 3 2 1 0 0 0 0 0 0 0 0
9:30:00 561 30 829 46 14 0 5 0 51 4 2 0 0 0 0 0 0 0 0 0
9:45:00 609 48 912 83 17 3 5 0 55 4 2 0 0 0 0 0 0 0 0 0

10:00:00 661 52 967 55 24 7 6 1 58 3 2 0 0 0 0 0 0 0 0 0
10:02:07 661 0 967 0 24 0 6 0 58 0 2 0 0 0 0 0 0 0 0 0
15:00:00 661 0 967 0 24 0 6 0 58 0 2 0 0 0 0 0 0 0 0 0
15:15:00 714 53 1054 87 27 3 8 2 61 3 2 0 0 0 0 0 0 0 0 0
15:30:00 767 53 1140 86 34 7 8 0 65 4 2 0 0 0 0 0 0 0 1 1
15:45:00 813 46 1247 107 39 5 8 0 70 5 2 0 0 0 0 0 0 0 1 0
16:00:00 859 46 1352 105 42 3 8 0 70 0 2 0 0 0 0 0 0 0 5 4
16:15:00 897 38 1472 120 47 5 8 0 71 1 2 0 0 0 0 0 0 0 6 1
16:30:00 940 43 1584 112 53 6 8 0 76 5 2 0 0 0 0 0 0 0 6 0
16:45:00 976 36 1686 102 59 6 8 0 77 1 2 0 0 0 0 0 0 0 7 1
17:00:00 1023 47 1799 113 68 9 8 0 77 0 2 0 0 0 0 0 0 0 7 0
17:15:00 1077 54 1909 110 77 9 8 0 77 0 2 0 0 0 0 0 0 0 8 1
17:30:00 1119 42 2004 95 78 1 8 0 79 2 2 0 0 0 0 0 0 0 9 1
17:45:00 1171 52 2097 93 82 4 8 0 79 0 2 0 0 0 0 0 0 0 13 4
18:00:00 1218 47 2169 72 89 7 8 0 79 0 2 0 0 0 0 0 0 0 13 0
18:15:00 1268 50 2258 89 95 6 8 0 80 1 2 0 0 0 0 0 0 0 14 1
18:30:00 1305 37 2360 102 107 12 8 0 81 1 2 0 0 0 0 0 0 0 16 2
18:45:00 1352 47 2435 75 115 8 8 0 82 1 2 0 0 0 0 0 0 0 21 5
19:00:00 1392 40 2513 78 123 8 8 0 83 1 2 0 0 0 0 0 0 0 24 3
19:15:00 1392 0 2513 0 123 0 8 0 83 0 2 0 0 0 0 0 0 0 24 0
19:17:09 1392 0 2513 0 123 0 8 0 83 0 2 0 0 0 0 0 0 0 24 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000006

Interval
Time

Passenger Cars - South Approach Trucks - South Approach Heavys - South Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right South Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 17 17 0 0 1 1 4 4 0 0 0 0 0 0 0 0 0 0 2 2
6:30:00 37 20 1 1 3 2 8 4 0 0 0 0 0 0 0 0 0 0 2 0
6:45:00 54 17 1 0 10 7 17 9 0 0 1 1 0 0 0 0 0 0 2 0
7:00:00 71 17 2 1 15 5 27 10 0 0 1 0 0 0 0 0 0 0 2 0
7:15:00 89 18 2 0 17 2 34 7 0 0 1 0 0 0 0 0 0 0 4 2
7:30:00 105 16 2 0 24 7 41 7 0 0 1 0 0 0 0 0 0 0 4 0
7:45:00 132 27 7 5 38 14 54 13 0 0 1 0 0 0 0 0 0 0 6 2
8:00:00 155 23 8 1 42 4 66 12 0 0 2 1 0 0 0 0 0 0 6 0
8:15:00 175 20 9 1 56 14 70 4 0 0 2 0 0 0 0 0 0 0 6 0
8:30:00 192 17 11 2 66 10 79 9 0 0 3 1 0 0 0 0 0 0 7 1
8:45:00 206 14 14 3 75 9 83 4 1 1 3 0 0 0 0 0 0 0 7 0
9:00:00 228 22 20 6 91 16 92 9 1 0 3 0 0 0 0 0 0 0 7 0
9:15:00 250 22 25 5 107 16 99 7 1 0 4 1 0 0 0 0 0 0 7 0
9:30:00 275 25 30 5 123 16 108 9 1 0 4 0 0 0 0 0 0 0 7 0
9:45:00 301 26 31 1 143 20 115 7 1 0 4 0 0 0 0 0 0 0 7 0

10:00:00 325 24 33 2 158 15 125 10 1 0 5 1 0 0 0 0 0 0 7 0
10:02:07 325 0 33 0 158 0 125 0 1 0 5 0 0 0 0 0 0 0 7 0
15:00:00 325 0 33 0 158 0 125 0 1 0 5 0 0 0 0 0 0 0 7 0
15:15:00 386 61 35 2 188 30 136 11 1 0 5 0 0 0 0 0 0 0 11 4
15:30:00 462 76 45 10 219 31 144 8 2 1 5 0 0 0 0 0 0 0 14 3
15:45:00 514 52 50 5 263 44 159 15 2 0 5 0 0 0 0 0 0 0 16 2
16:00:00 587 73 57 7 291 28 163 4 2 0 6 1 0 0 0 0 0 0 18 2
16:15:00 632 45 64 7 320 29 172 9 2 0 7 1 0 0 0 0 0 0 19 1
16:30:00 670 38 69 5 338 18 174 2 2 0 7 0 0 0 0 0 0 0 20 1
16:45:00 727 57 71 2 375 37 186 12 2 0 7 0 0 0 0 0 0 0 20 0
17:00:00 769 42 76 5 405 30 197 11 2 0 7 0 0 0 0 0 0 0 21 1
17:15:00 824 55 86 10 439 34 201 4 2 0 7 0 0 0 0 0 0 0 21 0
17:30:00 870 46 98 12 471 32 204 3 3 1 8 1 0 0 0 0 0 0 22 1
17:45:00 906 36 107 9 505 34 209 5 3 0 8 0 0 0 0 0 0 0 22 0
18:00:00 947 41 126 19 532 27 211 2 3 0 8 0 0 0 0 0 0 0 22 0
18:15:00 977 30 130 4 557 25 214 3 3 0 8 0 0 0 0 0 0 0 22 0
18:30:00 1000 23 145 15 570 13 216 2 3 0 8 0 0 0 0 0 0 0 22 0
18:45:00 1039 39 157 12 588 18 220 4 3 0 8 0 0 0 0 0 0 0 24 2
19:00:00 1058 19 161 4 616 28 225 5 3 0 8 0 0 0 0 0 0 0 27 3
19:15:00 1058 0 161 0 616 0 225 0 3 0 8 0 0 0 0 0 0 0 27 0
19:17:09 1058 0 161 0 616 0 225 0 3 0 8 0 0 0 0 0 0 0 27 0



Ontario Traffic Inc.
Count Date:  13-Jun-17 Site #:  1717000006

Interval
Time

Passenger Cars - West Approach Trucks - West Approach Heavys - West Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right West Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

6:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:15:00 2 2 36 36 49 49 0 0 2 2 5 5 0 0 0 0 0 0 0 0
6:30:00 3 1 81 45 82 33 0 0 4 2 15 10 0 0 0 0 0 0 0 0
6:45:00 3 0 145 64 120 38 0 0 4 0 20 5 0 0 0 0 0 0 0 0
7:00:00 8 5 201 56 147 27 0 0 4 0 32 12 0 0 0 0 0 0 1 1
7:15:00 8 0 243 42 168 21 1 1 9 5 41 9 0 0 0 0 0 0 3 2
7:30:00 8 0 265 22 176 8 1 0 10 1 46 5 0 0 0 0 0 0 3 0
7:45:00 9 1 337 72 201 25 1 0 19 9 56 10 0 0 0 0 0 0 3 0
8:00:00 12 3 425 88 218 17 1 0 23 4 60 4 0 0 0 0 0 0 5 2
8:15:00 14 2 496 71 232 14 1 0 29 6 68 8 0 0 0 0 0 0 6 1
8:30:00 15 1 581 85 248 16 1 0 31 2 73 5 0 0 0 0 0 0 6 0
8:45:00 25 10 677 96 270 22 1 0 33 2 83 10 0 0 0 0 0 0 6 0
9:00:00 34 9 775 98 295 25 1 0 41 8 92 9 0 0 0 0 0 0 6 0
9:15:00 40 6 884 109 313 18 1 0 48 7 98 6 0 0 0 0 0 0 6 0
9:30:00 45 5 963 79 335 22 1 0 52 4 106 8 0 0 0 0 0 0 6 0
9:45:00 50 5 1050 87 351 16 1 0 54 2 125 19 0 0 0 0 0 0 6 0

10:00:00 55 5 1144 94 362 11 1 0 58 4 136 11 0 0 0 0 0 0 6 0
10:02:07 55 0 1144 0 362 0 1 0 58 0 136 0 0 0 0 0 0 0 6 0
15:00:00 55 0 1144 0 362 0 1 0 58 0 136 0 0 0 0 0 0 0 6 0
15:15:00 63 8 1243 99 390 28 1 0 59 1 143 7 0 0 0 0 0 0 7 1
15:30:00 70 7 1329 86 437 47 1 0 60 1 157 14 0 0 0 0 0 0 9 2
15:45:00 81 11 1437 108 486 49 1 0 62 2 162 5 0 0 0 0 0 0 9 0
16:00:00 92 11 1542 105 535 49 1 0 65 3 169 7 0 0 0 0 0 0 10 1
16:15:00 99 7 1655 113 563 28 1 0 67 2 178 9 0 0 0 0 0 0 10 0
16:30:00 111 12 1762 107 576 13 1 0 70 3 188 10 0 0 0 0 0 0 10 0
16:45:00 122 11 1892 130 598 22 1 0 74 4 200 12 0 0 0 0 0 0 10 0
17:00:00 129 7 2030 138 612 14 1 0 75 1 205 5 0 0 0 0 0 0 10 0
17:15:00 141 12 2150 120 633 21 1 0 78 3 212 7 0 0 0 0 0 0 10 0
17:30:00 148 7 2284 134 649 16 1 0 79 1 214 2 0 0 0 0 0 0 11 1
17:45:00 162 14 2399 115 666 17 1 0 82 3 217 3 0 0 0 0 0 0 11 0
18:00:00 180 18 2533 134 681 15 1 0 82 0 220 3 0 0 0 0 0 0 12 1
18:15:00 201 21 2654 121 694 13 1 0 83 1 226 6 0 0 0 0 0 0 14 2
18:30:00 213 12 2743 89 712 18 1 0 84 1 229 3 0 0 0 0 0 0 17 3
18:45:00 226 13 2833 90 729 17 1 0 86 2 232 3 0 0 0 0 0 0 20 3
19:00:00 235 9 2927 94 749 20 1 0 87 1 242 10 0 0 0 0 0 0 22 2
19:15:00 235 0 2927 0 749 0 1 0 87 0 242 0 0 0 0 0 0 0 22 0
19:17:09 235 0 2927 0 749 0 1 0 87 0 242 0 0 0 0 0 0 0 22 0



Ontario Traffic Inc.

Mid-day Peak Diagram Specified Period
From:
To:

11:00:00

14:00:00

One Hour Peak
From:
To:

11:45:00

12:45:00

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000007

Hwy 89  & CR 50 

1

10-Jun-17

Weather conditions:

Person(s) who counted:

** Signalized Intersection ** Major Road: Hwy 89  runs W/E

Heavys Trucks Cars Totals

0 14 494 508

Heavys Trucks Cars Totals

0 7 361 368

0 7 51 58

0 14 412

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

426

934

Hwy 89 
W

N

E

S

Hwy 89 

CR 50 

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1069

545

0

Cars Trucks Heavys Totals

389 11 0 400

143 2 0 145

532 13 0

Cars Trucks Heavys Totals

515 9 0 524

Cars

Trucks

Heavys

Totals

194

9

0

203

Cars

Trucks

Heavys

Totals

105

3

0

108

154

2

0

156

259

5

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

264

467

Comments



Ontario Traffic Inc.

Total Count Diagram

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000007

Hwy 89  & CR 50 

1

10-Jun-17

Weather conditions:

Person(s) who counted:

** Signalized Intersection ** Major Road: Hwy 89  runs W/E

Heavys Trucks Cars Totals

0 30 1407 1437

Heavys Trucks Cars Totals

0 21 1068 1089

0 21 148 169

0 42 1216

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

1258

2695

Hwy 89 
W

N

E

S

Hwy 89 

CR 50 

East Leg Total:

East Entering:

East Peds:

Peds Cross:

3128

1558

0

Cars Trucks Heavys Totals

1108 22 0 1130

421 7 0 428

1529 29 0

Cars Trucks Heavys Totals

1537 33 0 1570

Cars

Trucks

Heavys

Totals

569

28

0

597

Cars

Trucks

Heavys

Totals

299

8

0

307

469

12

0

481

768

20

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

788

1385

Comments



Ontario Traffic Inc.
Traffic Count Summary

Intersection: Hwy 89  & CR 50 Count Date: 10-Jun-17 Municipality: Alliston

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street
Hours Ending:
Crossing Values:

Totals:

Totals:

11:00:00 0 0 0 0 0 0 11:00:00 0 0 0 0 0
12:00:00 0 0 0 0 0 289 12:00:00 114 0 175 289 0
13:00:00 0 0 0 0 0 257 13:00:00 103 0 154 257 0
14:00:00 0 0 0 0 0 242 14:00:00 90 0 152 242 0

11:00:00 0 0 0 0 0 0 11:00:00 0 0 0 0 0
12:00:00 153 354 0 507 0 917 12:00:00 0 355 55 410 0
13:00:00 133 388 0 521 0 951 13:00:00 0 372 58 430 0
14:00:00 142 388 0 530 0 948 14:00:00 0 362 56 418 0

0:00 0:00 0:00 0:00 11:00 12:00 13:00 14:00
0 0 0 0 0 114 103 90

0 0 0 0 0 788 307 0 481 788 0

428 1130 0 1558 0 2816 0 1089 169 1258 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000007

Interval
Time

Passenger Cars - North Approach Trucks - North Approach Heavys - North Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right North Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14:16:24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000007

Interval
Time

Passenger Cars - East Approach Trucks - East Approach Heavys - East Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right East Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 36 36 85 85 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0
11:30:00 83 47 173 88 0 0 2 2 2 1 0 0 0 0 0 0 0 0 0 0
11:45:00 118 35 249 76 0 0 2 0 4 2 0 0 0 0 0 0 0 0 0 0
12:00:00 151 33 346 97 0 0 2 0 8 4 0 0 0 0 0 0 0 0 0 0
12:15:00 183 32 448 102 0 0 2 0 14 6 0 0 0 0 0 0 0 0 0 0
12:30:00 230 47 535 87 0 0 4 2 15 1 0 0 0 0 0 0 0 0 0 0
12:45:00 261 31 638 103 0 0 4 0 15 0 0 0 0 0 0 0 0 0 0 0
13:00:00 282 21 726 88 0 0 4 0 16 1 0 0 0 0 0 0 0 0 0 0
13:15:00 319 37 822 96 0 0 5 1 19 3 0 0 0 0 0 0 0 0 0 0
13:30:00 349 30 910 88 0 0 6 1 22 3 0 0 0 0 0 0 0 0 0 0
13:45:00 385 36 1018 108 0 0 6 0 22 0 0 0 0 0 0 0 0 0 0 0
14:00:00 421 36 1108 90 0 0 7 1 22 0 0 0 0 0 0 0 0 0 0 0
14:15:00 421 0 1108 0 0 0 7 0 22 0 0 0 0 0 0 0 0 0 0 0
14:16:24 421 0 1108 0 0 0 7 0 22 0 0 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000007

Interval
Time

Passenger Cars - South Approach Trucks - South Approach Heavys - South Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right South Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 25 25 0 0 46 46 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30:00 52 27 0 0 91 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45:00 85 33 0 0 133 42 1 1 0 0 4 4 0 0 0 0 0 0 0 0
12:00:00 113 28 0 0 171 38 1 0 0 0 4 0 0 0 0 0 0 0 0 0
12:15:00 140 27 0 0 212 41 3 2 0 0 4 0 0 0 0 0 0 0 0 0
12:30:00 165 25 0 0 252 40 3 0 0 0 4 0 0 0 0 0 0 0 0 0
12:45:00 190 25 0 0 287 35 4 1 0 0 6 2 0 0 0 0 0 0 0 0
13:00:00 211 21 0 0 323 36 6 2 0 0 6 0 0 0 0 0 0 0 0 0
13:15:00 234 23 0 0 368 45 6 0 0 0 7 1 0 0 0 0 0 0 0 0
13:30:00 254 20 0 0 402 34 7 1 0 0 10 3 0 0 0 0 0 0 0 0
13:45:00 276 22 0 0 439 37 8 1 0 0 12 2 0 0 0 0 0 0 0 0
14:00:00 299 23 0 0 469 30 8 0 0 0 12 0 0 0 0 0 0 0 0 0
14:15:00 299 0 0 0 469 0 8 0 0 0 12 0 0 0 0 0 0 0 0 0
14:16:24 299 0 0 0 469 0 8 0 0 0 12 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000007

Interval
Time

Passenger Cars - West Approach Trucks - West Approach Heavys - West Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right West Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 0 0 92 92 8 8 0 0 1 1 1 1 0 0 0 0 0 0 0 0
11:30:00 0 0 181 89 25 17 0 0 3 2 3 2 0 0 0 0 0 0 0 0
11:45:00 0 0 257 76 38 13 0 0 5 2 8 5 0 0 0 0 0 0 0 0
12:00:00 0 0 346 89 47 9 0 0 9 4 8 0 0 0 0 0 0 0 0 0
12:15:00 0 0 422 76 65 18 0 0 9 0 11 3 0 0 0 0 0 0 0 0
12:30:00 0 0 511 89 78 13 0 0 11 2 12 1 0 0 0 0 0 0 0 0
12:45:00 0 0 618 107 89 11 0 0 12 1 15 3 0 0 0 0 0 0 0 0
13:00:00 0 0 712 94 98 9 0 0 15 3 15 0 0 0 0 0 0 0 0 0
13:15:00 0 0 805 93 109 11 0 0 16 1 16 1 0 0 0 0 0 0 0 0
13:30:00 0 0 904 99 121 12 0 0 16 0 18 2 0 0 0 0 0 0 0 0
13:45:00 0 0 995 91 132 11 0 0 20 4 20 2 0 0 0 0 0 0 0 0
14:00:00 0 0 1068 73 148 16 0 0 21 1 21 1 0 0 0 0 0 0 0 0
14:15:00 0 0 1068 0 148 0 0 0 21 0 21 0 0 0 0 0 0 0 0 0
14:16:24 0 0 1068 0 148 0 0 0 21 0 21 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.

Mid-day Peak Diagram Specified Period
From:
To:

11:00:00

14:00:00

One Hour Peak
From:
To:

12:30:00

13:30:00

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000008

Hwy 89 & Concession Rd 6 

1

10-Jun-17

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Hwy 89 runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

64

31

0

Heavys

Trucks

Cars

Totals

0

0

10

10

0

0

21

21

0

0

31

Heavys

Trucks

Cars

Totals

0

0

33

33

Heavys Trucks Cars Totals

0 9 496 505

Heavys Trucks Cars Totals

0 0 11 11

0 9 535 544

0 9 546

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

555

1060

Concession Rd 6 

Hwy 89
W

N

E

S

Hwy 89

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1082

517

0

Cars Trucks Heavys Totals

22 0 0 22

486 9 0 495

508 9 0

Cars Trucks Heavys Totals

556 9 0 565

Comments



Ontario Traffic Inc.

Total Count Diagram

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000008

Hwy 89 & Concession Rd 6 

1

10-Jun-17

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Hwy 89 runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

199

89

1

Heavys

Trucks

Cars

Totals

0

1

32

33

0

0

56

56

0

1

88

Heavys

Trucks

Cars

Totals

0

0

110

110

Heavys Trucks Cars Totals

0 28 1526 1554

Heavys Trucks Cars Totals

0 0 37 37

0 30 1506 1536

0 30 1543

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

1573

3127

Concession Rd 6 

Hwy 89
W

N

E

S

Hwy 89

East Leg Total:

East Entering:

East Peds:

Peds Cross:

3186

1594

0

Cars Trucks Heavys Totals

73 0 0 73

1494 27 0 1521

1567 27 0

Cars Trucks Heavys Totals

1562 30 0 1592

Comments



Ontario Traffic Inc.
Traffic Count Summary

Intersection: Hwy 89 & Concession Rd 6 Count Date: 10-Jun-17 Municipality: Alliston

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street
Hours Ending:
Crossing Values:

Totals:

Totals:

11:00:00 0 0 0 0 0 0 11:00:00 0 0 0 0 0
12:00:00 23 0 8 31 1 31 12:00:00 0 0 0 0 0
13:00:00 14 0 13 27 0 27 13:00:00 0 0 0 0 0
14:00:00 19 0 12 31 0 31 14:00:00 0 0 0 0 0

11:00:00 0 0 0 0 0 0 11:00:00 0 0 0 0 0
12:00:00 0 499 29 528 0 1061 12:00:00 12 521 0 533 0
13:00:00 0 508 21 529 0 1057 13:00:00 15 513 0 528 0
14:00:00 0 514 23 537 0 1049 14:00:00 10 502 0 512 0

0:00 0:00 0:00 0:00 11:00 12:00 13:00 14:00
0 0 0 0 0 23 14 19

56 0 33 89 1 89 0 0 0 0 0

0 1521 73 1594 0 3167 37 1536 0 1573 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000008

Interval
Time

Passenger Cars - North Approach Trucks - North Approach Heavys - North Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right North Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 8 8 0 0 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30:00 12 4 0 0 4 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45:00 19 7 0 0 6 2 0 0 0 0 0 0 0 0 0 0 0 0 1 1
12:00:00 23 4 0 0 8 2 0 0 0 0 0 0 0 0 0 0 0 0 1 0
12:15:00 24 1 0 0 12 4 0 0 0 0 0 0 0 0 0 0 0 0 1 0
12:30:00 27 3 0 0 14 2 0 0 0 0 1 1 0 0 0 0 0 0 1 0
12:45:00 35 8 0 0 18 4 0 0 0 0 1 0 0 0 0 0 0 0 1 0
13:00:00 37 2 0 0 20 2 0 0 0 0 1 0 0 0 0 0 0 0 1 0
13:15:00 43 6 0 0 22 2 0 0 0 0 1 0 0 0 0 0 0 0 1 0
13:30:00 48 5 0 0 24 2 0 0 0 0 1 0 0 0 0 0 0 0 1 0
13:45:00 51 3 0 0 28 4 0 0 0 0 1 0 0 0 0 0 0 0 1 0
14:00:00 56 5 0 0 32 4 0 0 0 0 1 0 0 0 0 0 0 0 1 0
14:15:00 56 0 0 0 32 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0
14:17:29 56 0 0 0 32 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000008

Interval
Time

Passenger Cars - East Approach Trucks - East Approach Heavys - East Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right East Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 0 0 123 123 5 5 0 0 1 1 0 0 0 0 0 0 0 0 0 0
11:30:00 0 0 257 134 18 13 0 0 4 3 0 0 0 0 0 0 0 0 0 0
11:45:00 0 0 365 108 22 4 0 0 6 2 0 0 0 0 0 0 0 0 0 0
12:00:00 0 0 489 124 29 7 0 0 10 4 0 0 0 0 0 0 0 0 0 0
12:15:00 0 0 620 131 33 4 0 0 15 5 0 0 0 0 0 0 0 0 0 0
12:30:00 0 0 749 129 39 6 0 0 17 2 0 0 0 0 0 0 0 0 0 0
12:45:00 0 0 877 128 46 7 0 0 17 0 0 0 0 0 0 0 0 0 0 0
13:00:00 0 0 989 112 50 4 0 0 18 1 0 0 0 0 0 0 0 0 0 0
13:15:00 0 0 1114 125 56 6 0 0 22 4 0 0 0 0 0 0 0 0 0 0
13:30:00 0 0 1235 121 61 5 0 0 26 4 0 0 0 0 0 0 0 0 0 0
13:45:00 0 0 1371 136 67 6 0 0 26 0 0 0 0 0 0 0 0 0 0 0
14:00:00 0 0 1494 123 73 6 0 0 27 1 0 0 0 0 0 0 0 0 0 0
14:15:00 0 0 1494 0 73 0 0 0 27 0 0 0 0 0 0 0 0 0 0 0
14:17:29 0 0 1494 0 73 0 0 0 27 0 0 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000008

Interval
Time

Passenger Cars - South Approach Trucks - South Approach Heavys - South Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right South Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14:17:29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000008

Interval
Time

Passenger Cars - West Approach Trucks - West Approach Heavys - West Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right West Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 4 4 138 138 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0
11:30:00 8 4 261 123 0 0 0 0 3 2 0 0 0 0 0 0 0 0 0 0
11:45:00 8 0 394 133 0 0 0 0 9 6 0 0 0 0 0 0 0 0 0 0
12:00:00 12 4 508 114 0 0 0 0 13 4 0 0 0 0 0 0 0 0 0 0
12:15:00 14 2 625 117 0 0 0 0 13 0 0 0 0 0 0 0 0 0 0 0
12:30:00 19 5 744 119 0 0 0 0 14 1 0 0 0 0 0 0 0 0 0 0
12:45:00 24 5 889 145 0 0 0 0 16 2 0 0 0 0 0 0 0 0 0 0
13:00:00 27 3 1015 126 0 0 0 0 19 3 0 0 0 0 0 0 0 0 0 0
13:15:00 29 2 1149 134 0 0 0 0 20 1 0 0 0 0 0 0 0 0 0 0
13:30:00 30 1 1279 130 0 0 0 0 23 3 0 0 0 0 0 0 0 0 0 0
13:45:00 35 5 1397 118 0 0 0 0 28 5 0 0 0 0 0 0 0 0 0 0
14:00:00 37 2 1506 109 0 0 0 0 30 2 0 0 0 0 0 0 0 0 0 0
14:15:00 37 0 1506 0 0 0 0 0 30 0 0 0 0 0 0 0 0 0 0 0
14:17:29 37 0 1506 0 0 0 0 0 30 0 0 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.

Mid-day Peak Diagram Specified Period
From:
To:

11:00:00

14:00:00

One Hour Peak
From:
To:

11:15:00

12:15:00

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000009

Hwy 89 & Concession Rd 7-Dean D

1

10-Jun-17

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Hwy 89 runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

290

141

0

Heavys

Trucks

Cars

Totals

0

0

31

31

0

0

22

22

0

1

87

88

0

1

140

Heavys

Trucks

Cars

Totals

0

0

149

149

Heavys Trucks Cars Totals

0 14 546 560

Heavys Trucks Cars Totals

0 0 29 29

0 12 474 486

0 0 16 16

0 12 519

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

531

1091

Dean Dr

Hwy 89
W

N

E

S

Hwy 89

Concession Rd 7

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1335

683

0

Cars Trucks Heavys Totals

111 0 0 111

503 14 0 517

54 1 0 55

668 15 0

Cars Trucks Heavys Totals

639 13 0 652

Cars

Trucks

Heavys

Totals

92

1

0

93

Cars

Trucks

Heavys

Totals

12

0

0

12

9

0

0

9

78

0

0

78

99

0

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

99

192

Comments



Ontario Traffic Inc.

Total Count Diagram

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000009

Hwy 89 & Concession Rd 7-Dean D

1

10-Jun-17

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Hwy 89 runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

786

385

0

Heavys

Trucks

Cars

Totals

0

0

108

108

0

0

45

45

0

2

230

232

0

2

383

Heavys

Trucks

Cars

Totals

0

2

399

401

Heavys Trucks Cars Totals

0 26 1594 1620

Heavys Trucks Cars Totals

0 0 89 89

0 26 1457 1483

0 2 59 61

0 28 1605

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

1633

3253

Dean Dr

Hwy 89
W

N

E

S

Hwy 89

Concession Rd 7

East Leg Total:

East Entering:

East Peds:

Peds Cross:

3847

1925

0

Cars Trucks Heavys Totals

273 1 0 274

1450 26 0 1476

172 3 0 175

1895 30 0

Cars Trucks Heavys Totals

1893 29 0 1922

Cars

Trucks

Heavys

Totals

276

5

0

281

Cars

Trucks

Heavys

Totals

36

0

0

36

37

1

0

38

206

1

0

207

279

2

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

0

281

562

Comments



Ontario Traffic Inc.
Traffic Count Summary

Intersection: Hwy 89 & Concession Rd 7-Dean DCount Date: 10-Jun-17 Municipality: Alliston

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street
Hours Ending:
Crossing Values:

Totals:

Totals:

11:00:00 0 0 0 0 0 0 11:00:00 0 0 0 0 0
12:00:00 87 19 31 137 0 230 12:00:00 13 9 71 93 0
13:00:00 62 14 39 115 0 212 13:00:00 13 14 70 97 0
14:00:00 83 12 38 133 0 224 14:00:00 10 15 66 91 0

11:00:00 0 0 0 0 0 0 11:00:00 0 0 0 0 0
12:00:00 61 494 107 662 0 1216 12:00:00 37 495 22 554 0
13:00:00 57 488 87 632 0 1177 13:00:00 28 503 14 545 0
14:00:00 57 494 80 631 0 1165 14:00:00 24 485 25 534 0

0:00 0:00 0:00 0:00 11:00 12:00 13:00 14:00
0 0 0 0 0 119 89 108

232 45 108 385 0 666 36 38 207 281 0

175 1476 274 1925 0 3558 89 1483 61 1633 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000009

Interval
Time

Passenger Cars - North Approach Trucks - North Approach Heavys - North Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right North Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 15 15 4 4 11 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30:00 39 24 9 5 17 6 1 1 0 0 0 0 0 0 0 0 0 0 0 0
11:45:00 54 15 12 3 29 12 1 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00:00 86 32 19 7 31 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15:00 102 16 26 7 42 11 1 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30:00 112 10 27 1 55 13 1 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45:00 134 22 29 2 65 10 1 0 0 0 0 0 0 0 0 0 0 0 0 0
13:00:00 147 13 33 4 70 5 2 1 0 0 0 0 0 0 0 0 0 0 0 0
13:15:00 169 22 33 0 84 14 2 0 0 0 0 0 0 0 0 0 0 0 0 0
13:30:00 188 19 38 5 90 6 2 0 0 0 0 0 0 0 0 0 0 0 0 0
13:45:00 210 22 43 5 96 6 2 0 0 0 0 0 0 0 0 0 0 0 0 0
14:00:00 230 20 45 2 108 12 2 0 0 0 0 0 0 0 0 0 0 0 0 0
14:15:00 230 0 45 0 108 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0
14:16:02 230 0 45 0 108 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000009

Interval
Time

Passenger Cars - East Approach Trucks - East Approach Heavys - East Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right East Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 22 22 106 106 23 23 0 0 1 1 0 0 0 0 0 0 0 0 0 0
11:30:00 35 13 245 139 53 30 0 0 5 4 0 0 0 0 0 0 0 0 0 0
11:45:00 46 11 357 112 81 28 0 0 6 1 0 0 0 0 0 0 0 0 0 0
12:00:00 60 14 484 127 107 26 1 1 10 4 0 0 0 0 0 0 0 0 0 0
12:15:00 76 16 609 125 134 27 1 0 15 5 0 0 0 0 0 0 0 0 0 0
12:30:00 92 16 731 122 155 21 1 0 16 1 0 0 0 0 0 0 0 0 0 0
12:45:00 99 7 858 127 178 23 1 0 16 0 0 0 0 0 0 0 0 0 0 0
13:00:00 117 18 965 107 194 16 1 0 17 1 0 0 0 0 0 0 0 0 0 0
13:15:00 130 13 1080 115 221 27 2 1 21 4 1 1 0 0 0 0 0 0 0 0
13:30:00 145 15 1198 118 244 23 2 0 25 4 1 0 0 0 0 0 0 0 0 0
13:45:00 164 19 1329 131 260 16 2 0 25 0 1 0 0 0 0 0 0 0 0 0
14:00:00 172 8 1450 121 273 13 3 1 26 1 1 0 0 0 0 0 0 0 0 0
14:15:00 172 0 1450 0 273 0 3 0 26 0 1 0 0 0 0 0 0 0 0 0
14:16:02 172 0 1450 0 273 0 3 0 26 0 1 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000009

Interval
Time

Passenger Cars - South Approach Trucks - South Approach Heavys - South Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right South Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 2 2 3 3 17 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30:00 9 7 4 1 38 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45:00 10 1 6 2 54 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00:00 13 3 9 3 71 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15:00 14 1 12 3 95 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30:00 20 6 17 5 117 22 0 0 0 0 1 1 0 0 0 0 0 0 0 0
12:45:00 21 1 19 2 129 12 0 0 1 1 1 0 0 0 0 0 0 0 0 0
13:00:00 26 5 22 3 140 11 0 0 1 0 1 0 0 0 0 0 0 0 0 0
13:15:00 28 2 27 5 152 12 0 0 1 0 1 0 0 0 0 0 0 0 0 0
13:30:00 33 5 28 1 173 21 0 0 1 0 1 0 0 0 0 0 0 0 0 0
13:45:00 35 2 31 3 187 14 0 0 1 0 1 0 0 0 0 0 0 0 0 0
14:00:00 36 1 37 6 206 19 0 0 1 0 1 0 0 0 0 0 0 0 0 0
14:15:00 36 0 37 0 206 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0
14:16:02 36 0 37 0 206 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000009

Interval
Time

Passenger Cars - West Approach Trucks - West Approach Heavys - West Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right West Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 14 14 125 125 7 7 0 0 1 1 0 0 0 0 0 0 0 0 0 0
11:30:00 21 7 243 118 10 3 0 0 3 2 0 0 0 0 0 0 0 0 0 0
11:45:00 24 3 377 134 16 6 0 0 8 5 0 0 0 0 0 0 0 0 0 0
12:00:00 37 13 483 106 22 6 0 0 12 4 0 0 0 0 0 0 0 0 0 0
12:15:00 43 6 599 116 23 1 0 0 13 1 0 0 0 0 0 0 0 0 0 0
12:30:00 52 9 710 111 29 6 0 0 15 2 0 0 0 0 0 0 0 0 0 0
12:45:00 57 5 861 151 34 5 0 0 17 2 0 0 0 0 0 0 0 0 0 0
13:00:00 65 8 978 117 36 2 0 0 20 3 0 0 0 0 0 0 0 0 0 0
13:15:00 77 12 1111 133 39 3 0 0 20 0 0 0 0 0 0 0 0 0 0 0
13:30:00 81 4 1236 125 47 8 0 0 22 2 0 0 0 0 0 0 0 0 0 0
13:45:00 86 5 1349 113 51 4 0 0 24 2 2 2 0 0 0 0 0 0 0 0
14:00:00 89 3 1457 108 59 8 0 0 26 2 2 0 0 0 0 0 0 0 0 0
14:15:00 89 0 1457 0 59 0 0 0 26 0 2 0 0 0 0 0 0 0 0 0
14:16:02 89 0 1457 0 59 0 0 0 26 0 2 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.

Mid-day Peak Diagram Specified Period
From:
To:

11:00:00

14:00:00

One Hour Peak
From:
To:

11:15:00

12:15:00

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000010

Hwy 89 & Concession Rd 7-Elizabet

1

10-Jun-17

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Hwy 89 runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

303

148

0

Heavys

Trucks

Cars

Totals

0

2

40

42

0

0

3

3

0

3

100

103

0

5

143

Heavys

Trucks

Cars

Totals

0

3

152

155

Heavys Trucks Cars Totals

0 16 683 699

Heavys Trucks Cars Totals

0 1 44 45

0 12 632 644

0 0 4 4

0 13 680

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

693

1392

Concession Rd 7

Hwy 89
W

N

E

S

Hwy 89

Elizabeth St

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1534

780

0

Cars Trucks Heavys Totals

104 2 0 106

642 14 0 656

18 0 0 18

764 16 0

Cars Trucks Heavys Totals

739 15 0 754

Cars

Trucks

Heavys

Totals

25

0

0

25

Cars

Trucks

Heavys

Totals

1

0

0

1

4

0

0

4

7

0

0

7

12

0

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

1

12

37

Comments



Ontario Traffic Inc.

Total Count Diagram

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000010

Hwy 89 & Concession Rd 7-Elizabet

1

10-Jun-17

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Hwy 89 runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

800

388

0

Heavys

Trucks

Cars

Totals

0

4

108

112

0

0

5

5

0

5

266

271

0

9

379

Heavys

Trucks

Cars

Totals

0

5

407

412

Heavys Trucks Cars Totals

0 30 1935 1965

Heavys Trucks Cars Totals

0 1 119 120

0 26 1861 1887

0 0 23 23

0 27 2003

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

2030

3995

Concession Rd 7

Hwy 89
W

N

E

S

Hwy 89

Elizabeth St

East Leg Total:

East Entering:

East Peds:

Peds Cross:

4392

2202

0

Cars Trucks Heavys Totals

279 4 0 283

1815 26 0 1841

78 0 0 78

2172 30 0

Cars Trucks Heavys Totals

2159 31 0 2190

Cars

Trucks

Heavys

Totals

106

0

0

106

Cars

Trucks

Heavys

Totals

12

0

0

12

9

0

0

9

32

0

0

32

53

0

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

1

53

159

Comments



Ontario Traffic Inc.
Traffic Count Summary

Intersection: Hwy 89 & Concession Rd 7-ElizabeCount Date: 10-Jun-17 Municipality: Alliston

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street
Hours Ending:
Crossing Values:

Totals:

Totals:

11:00:00 0 0 0 0 0 0 11:00:00 0 0 0 0 0
12:00:00 112 2 45 159 0 171 12:00:00 2 2 8 12 0
13:00:00 99 1 28 128 0 146 13:00:00 6 2 10 18 1
14:00:00 60 2 39 101 0 124 14:00:00 4 5 14 23 0

11:00:00 0 0 0 0 0 0 11:00:00 0 0 0 0 0
12:00:00 23 631 105 759 0 1459 12:00:00 40 657 3 700 0
13:00:00 24 605 92 721 0 1394 13:00:00 43 617 13 673 0
14:00:00 31 605 86 722 0 1379 14:00:00 37 613 7 657 0

0:00 0:00 0:00 0:00 11:00 12:00 13:00 14:00
0 0 0 0 0 116 107 69

271 5 112 388 0 441 12 9 32 53 1

78 1841 283 2202 0 4232 120 1887 23 2030 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000010

Interval
Time

Passenger Cars - North Approach Trucks - North Approach Heavys - North Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right North Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 37 37 0 0 11 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30:00 68 31 0 0 22 11 1 1 0 0 1 1 0 0 0 0 0 0 0 0
11:45:00 91 23 0 0 35 13 2 1 0 0 1 0 0 0 0 0 0 0 0 0
12:00:00 109 18 2 2 44 9 3 1 0 0 1 0 0 0 0 0 0 0 0 0
12:15:00 137 28 3 1 51 7 3 0 0 0 2 1 0 0 0 0 0 0 0 0
12:30:00 166 29 3 0 61 10 4 1 0 0 2 0 0 0 0 0 0 0 0 0
12:45:00 187 21 3 0 66 5 4 0 0 0 2 0 0 0 0 0 0 0 0 0
13:00:00 206 19 3 0 71 5 5 1 0 0 2 0 0 0 0 0 0 0 0 0
13:15:00 223 17 4 1 81 10 5 0 0 0 3 1 0 0 0 0 0 0 0 0
13:30:00 241 18 5 1 89 8 5 0 0 0 4 1 0 0 0 0 0 0 0 0
13:45:00 259 18 5 0 101 12 5 0 0 0 4 0 0 0 0 0 0 0 0 0
14:00:00 266 7 5 0 108 7 5 0 0 0 4 0 0 0 0 0 0 0 0 0
14:15:00 266 0 5 0 108 0 5 0 0 0 4 0 0 0 0 0 0 0 0 0
14:16:53 266 0 5 0 108 0 5 0 0 0 4 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000010

Interval
Time

Passenger Cars - East Approach Trucks - East Approach Heavys - East Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right East Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 7 7 144 144 22 22 0 0 1 1 0 0 0 0 0 0 0 0 0 0
11:30:00 12 5 315 171 51 29 0 0 4 3 1 1 0 0 0 0 0 0 0 0
11:45:00 15 3 454 139 76 25 0 0 5 1 1 0 0 0 0 0 0 0 0 0
12:00:00 23 8 621 167 104 28 0 0 10 5 1 0 0 0 0 0 0 0 0 0
12:15:00 25 2 786 165 126 22 0 0 15 5 2 1 0 0 0 0 0 0 0 0
12:30:00 31 6 935 149 147 21 0 0 17 2 3 1 0 0 0 0 0 0 0 0
12:45:00 38 7 1085 150 172 25 0 0 17 0 3 0 0 0 0 0 0 0 0 0
13:00:00 47 9 1217 132 193 21 0 0 19 2 4 1 0 0 0 0 0 0 0 0
13:15:00 55 8 1364 147 224 31 0 0 24 5 4 0 0 0 0 0 0 0 0 0
13:30:00 63 8 1512 148 244 20 0 0 26 2 4 0 0 0 0 0 0 0 0 0
13:45:00 70 7 1675 163 257 13 0 0 26 0 4 0 0 0 0 0 0 0 0 0
14:00:00 78 8 1815 140 279 22 0 0 26 0 4 0 0 0 0 0 0 0 0 0
14:15:00 78 0 1815 0 279 0 0 0 26 0 4 0 0 0 0 0 0 0 0 0
14:16:53 78 0 1815 0 279 0 0 0 26 0 4 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000010

Interval
Time

Passenger Cars - South Approach Trucks - South Approach Heavys - South Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right South Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 1 1 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30:00 2 1 0 0 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45:00 2 0 2 2 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00:00 2 0 2 0 8 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15:00 2 0 4 2 9 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1
12:30:00 3 1 4 0 10 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0
12:45:00 5 2 4 0 14 4 0 0 0 0 0 0 0 0 0 0 0 0 1 0
13:00:00 8 3 4 0 18 4 0 0 0 0 0 0 0 0 0 0 0 0 1 0
13:15:00 10 2 4 0 23 5 0 0 0 0 0 0 0 0 0 0 0 0 1 0
13:30:00 10 0 6 2 25 2 0 0 0 0 0 0 0 0 0 0 0 0 1 0
13:45:00 10 0 8 2 27 2 0 0 0 0 0 0 0 0 0 0 0 0 1 0
14:00:00 12 2 9 1 32 5 0 0 0 0 0 0 0 0 0 0 0 0 1 0
14:15:00 12 0 9 0 32 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
14:16:53 12 0 9 0 32 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000010

Interval
Time

Passenger Cars - West Approach Trucks - West Approach Heavys - West Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right West Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 9 9 165 165 2 2 0 0 1 1 0 0 0 0 0 0 0 0 0 0
11:30:00 21 12 326 161 2 0 1 1 4 3 0 0 0 0 0 0 0 0 0 0
11:45:00 31 10 486 160 3 1 1 0 9 5 0 0 0 0 0 0 0 0 0 0
12:00:00 39 8 644 158 3 0 1 0 13 4 0 0 0 0 0 0 0 0 0 0
12:15:00 53 14 797 153 6 3 1 0 13 0 0 0 0 0 0 0 0 0 0 0
12:30:00 65 12 936 139 7 1 1 0 15 2 0 0 0 0 0 0 0 0 0 0
12:45:00 74 9 1114 178 11 4 1 0 17 2 0 0 0 0 0 0 0 0 0 0
13:00:00 82 8 1254 140 16 5 1 0 20 3 0 0 0 0 0 0 0 0 0 0
13:15:00 93 11 1412 158 18 2 1 0 21 1 0 0 0 0 0 0 0 0 0 0
13:30:00 106 13 1566 154 19 1 1 0 23 2 0 0 0 0 0 0 0 0 0 0
13:45:00 113 7 1719 153 19 0 1 0 25 2 0 0 0 0 0 0 0 0 0 0
14:00:00 119 6 1861 142 23 4 1 0 26 1 0 0 0 0 0 0 0 0 0 0
14:15:00 119 0 1861 0 23 0 1 0 26 0 0 0 0 0 0 0 0 0 0 0
14:16:53 119 0 1861 0 23 0 1 0 26 0 0 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.

Mid-day Peak Diagram Specified Period
From:
To:

11:00:00

14:00:00

One Hour Peak
From:
To:

11:00:00

12:00:00

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000011

Hwy 89  & Elizabeth St

1

10-Jun-17

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Hwy 89  runs W/E

Heavys Trucks Cars Totals

0 12 764 776

Heavys Trucks Cars Totals

0 15 755 770

0 1 1 2

0 16 756

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

772

1548

Hwy 89 
W

N

E

S

Hwy 89 

Elizabeth St

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1556

780

0

Cars Trucks Heavys Totals

764 12 0 776

4 0 0 4

768 12 0

Cars Trucks Heavys Totals

760 16 0 776

Cars

Trucks

Heavys

Totals

5

1

0

6

Cars

Trucks

Heavys

Totals

0

0

0

0

5

1

0

6

5

1

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

2

6

12

Comments



Ontario Traffic Inc.

Total Count Diagram

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000011

Hwy 89  & Elizabeth St

1

10-Jun-17

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection ** Major Road: Hwy 89  runs W/E

Heavys Trucks Cars Totals

0 33 2180 2213

Heavys Trucks Cars Totals

0 35 2152 2187

0 1 1 2

0 36 2153

Peds Cross:

West Peds:

West Entering:

West Leg Total:

0

2189

4402

Hwy 89 
W

N

E

S

Hwy 89 

Elizabeth St

East Leg Total:

East Entering:

East Peds:

Peds Cross:

4425

2220

0

Cars Trucks Heavys Totals

2176 32 0 2208

12 0 0 12

2188 32 0

Cars Trucks Heavys Totals

2169 36 0 2205

Cars

Trucks

Heavys

Totals

13

1

0

14

Cars

Trucks

Heavys

Totals

4

1

0

5

17

1

0

18

21

2

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

4

23

37

Comments



Ontario Traffic Inc.
Traffic Count Summary

Intersection: Hwy 89  & Elizabeth St Count Date: 10-Jun-17 Municipality: Alliston

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street
Hours Ending:
Crossing Values:

Totals:

Totals:

11:00:00 0 0 0 0 0 0 11:00:00 0 0 0 0 0
12:00:00 0 0 0 0 0 6 12:00:00 0 0 6 6 2
13:00:00 0 0 0 0 0 8 13:00:00 4 0 4 8 2
14:00:00 0 0 0 0 0 9 14:00:00 1 0 8 9 0

11:00:00 0 0 0 0 0 0 11:00:00 0 0 0 0 0
12:00:00 4 776 0 780 0 1552 12:00:00 0 770 2 772 0
13:00:00 4 714 0 718 0 1446 13:00:00 0 728 0 728 0
14:00:00 4 718 0 722 0 1411 14:00:00 0 689 0 689 0

0:00 0:00 0:00 0:00 11:00 12:00 13:00 14:00
0 0 0 0 0 0 4 1

0 0 0 0 0 23 5 0 18 23 4

12 2208 0 2220 0 4409 0 2187 2 2189 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000011

Interval
Time

Passenger Cars - North Approach Trucks - North Approach Heavys - North Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right North Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13:45:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14:15:52 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000011

Interval
Time

Passenger Cars - East Approach Trucks - East Approach Heavys - East Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right East Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 2 2 185 185 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0
11:30:00 3 1 391 206 0 0 0 0 6 4 0 0 0 0 0 0 0 0 0 0
11:45:00 4 1 558 167 0 0 0 0 8 2 0 0 0 0 0 0 0 0 0 0
12:00:00 4 0 764 206 0 0 0 0 12 4 0 0 0 0 0 0 0 0 0 0
12:15:00 5 1 952 188 0 0 0 0 18 6 0 0 0 0 0 0 0 0 0 0
12:30:00 6 1 1124 172 0 0 0 0 20 2 0 0 0 0 0 0 0 0 0 0
12:45:00 8 2 1301 177 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0
13:00:00 8 0 1466 165 0 0 0 0 24 4 0 0 0 0 0 0 0 0 0 0
13:15:00 8 0 1649 183 0 0 0 0 28 4 0 0 0 0 0 0 0 0 0 0
13:30:00 8 0 1829 180 0 0 0 0 30 2 0 0 0 0 0 0 0 0 0 0
13:45:00 10 2 2007 178 0 0 0 0 31 1 0 0 0 0 0 0 0 0 0 0
14:00:00 12 2 2176 169 0 0 0 0 32 1 0 0 0 0 0 0 0 0 0 0
14:15:00 12 0 2176 0 0 0 0 0 32 0 0 0 0 0 0 0 0 0 0 0
14:15:52 12 0 2176 0 0 0 0 0 32 0 0 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000011

Interval
Time

Passenger Cars - South Approach Trucks - South Approach Heavys - South Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right South Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 0 0 0 0 2 2 0 0 0 0 1 1 0 0 0 0 0 0 1 1
11:30:00 0 0 0 0 2 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0
11:45:00 0 0 0 0 2 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0
12:00:00 0 0 0 0 5 3 0 0 0 0 1 0 0 0 0 0 0 0 2 1
12:15:00 1 1 0 0 6 1 0 0 0 0 1 0 0 0 0 0 0 0 2 0
12:30:00 1 0 0 0 8 2 1 1 0 0 1 0 0 0 0 0 0 0 2 0
12:45:00 1 0 0 0 9 1 1 0 0 0 1 0 0 0 0 0 0 0 2 0
13:00:00 3 2 0 0 9 0 1 0 0 0 1 0 0 0 0 0 0 0 4 2
13:15:00 3 0 0 0 10 1 1 0 0 0 1 0 0 0 0 0 0 0 4 0
13:30:00 3 0 0 0 12 2 1 0 0 0 1 0 0 0 0 0 0 0 4 0
13:45:00 3 0 0 0 15 3 1 0 0 0 1 0 0 0 0 0 0 0 4 0
14:00:00 4 1 0 0 17 2 1 0 0 0 1 0 0 0 0 0 0 0 4 0
14:15:00 4 0 0 0 17 0 1 0 0 0 1 0 0 0 0 0 0 0 4 0
14:15:52 4 0 0 0 17 0 1 0 0 0 1 0 0 0 0 0 0 0 4 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000011

Interval
Time

Passenger Cars - West Approach Trucks - West Approach Heavys - West Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right West Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 0 0 200 200 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0
11:30:00 0 0 400 200 0 0 0 0 5 3 0 0 0 0 0 0 0 0 0 0
11:45:00 0 0 576 176 0 0 0 0 11 6 0 0 0 0 0 0 0 0 0 0
12:00:00 0 0 755 179 1 1 0 0 15 4 1 1 0 0 0 0 0 0 0 0
12:15:00 0 0 938 183 1 0 0 0 16 1 1 0 0 0 0 0 0 0 0 0
12:30:00 0 0 1103 165 1 0 0 0 19 3 1 0 0 0 0 0 0 0 0 0
12:45:00 0 0 1308 205 1 0 0 0 21 2 1 0 0 0 0 0 0 0 0 0
13:00:00 0 0 1473 165 1 0 0 0 25 4 1 0 0 0 0 0 0 0 0 0
13:15:00 0 0 1656 183 1 0 0 0 26 1 1 0 0 0 0 0 0 0 0 0
13:30:00 0 0 1822 166 1 0 0 0 29 3 1 0 0 0 0 0 0 0 0 0
13:45:00 0 0 1995 173 1 0 0 0 32 3 1 0 0 0 0 0 0 0 0 0
14:00:00 0 0 2152 157 1 0 0 0 35 3 1 0 0 0 0 0 0 0 0 0
14:15:00 0 0 2152 0 1 0 0 0 35 0 1 0 0 0 0 0 0 0 0 0
14:15:52 0 0 2152 0 1 0 0 0 35 0 1 0 0 0 0 0 0 0 0 0



Ontario Traffic Inc.

Mid-day Peak Diagram Specified Period
From:
To:

11:00:00

14:00:00

One Hour Peak
From:
To:

11:45:00

12:45:00

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000012

Hwy 89-Young St  & Industrial Pkwy

1

10-Jun-17

Weather conditions:

Person(s) who counted:

** Signalized Intersection ** Major Road: Hwy 89-Young St  runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

337

181

3

Heavys

Trucks

Cars

Totals

0

0

66

66

0

0

81

81

0

1

33

34

0

1

180

Heavys

Trucks

Cars

Totals

0

1

155

156

Heavys Trucks Cars Totals

0 10 757 767

Heavys Trucks Cars Totals

0 1 95 96

0 2 555 557

0 7 116 123

0 10 766

Peds Cross:

West Peds:

West Entering:

West Leg Total:

4

776

1543

Plaza Driveway

Hwy 89
W

N

E

S

Young St 

Industrial Pkwy,

East Leg Total:

East Entering:

East Peds:

Peds Cross:

1616

853

3

Cars Trucks Heavys Totals

23 0 0 23

527 5 0 532

297 1 0 298

847 6 0

Cars Trucks Heavys Totals

759 4 0 763

Cars

Trucks

Heavys

Totals

494

8

0

502

Cars

Trucks

Heavys

Totals

164

5

0

169

37

0

0

37

171

1

0

172

372

6

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

1

378

880

Comments



Ontario Traffic Inc.

Total Count Diagram

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

Alliston

1717000012

Hwy 89-Young St  & Industrial Pkwy

1

10-Jun-17

Weather conditions:

Person(s) who counted:

** Signalized Intersection ** Major Road: Hwy 89-Young St  runs W/E

North Leg Total:

North Entering:

North Peds:

Peds Cross:

953

501

4

Heavys

Trucks

Cars

Totals

0

2

178

180

0

1

220

221

0

1

99

100

0

4

497

Heavys

Trucks

Cars

Totals

0

2

450

452

Heavys Trucks Cars Totals

0 34 2187 2221

Heavys Trucks Cars Totals

0 1 264 265

0 10 1629 1639

0 18 327 345

0 29 2220

Peds Cross:

West Peds:

West Entering:

West Leg Total:

8

2249

4470

Plaza Driveway

Hwy 89
W

N

E

S

Young St 

Industrial Pkwy,

East Leg Total:

East Entering:

East Peds:

Peds Cross:

4641

2424

8

Cars Trucks Heavys Totals

63 0 0 63

1492 14 0 1506

853 2 0 855

2408 16 0

Cars Trucks Heavys Totals

2202 15 0 2217

Cars

Trucks

Heavys

Totals

1400

21

0

1421

Cars

Trucks

Heavys

Totals

517

18

0

535

123

1

0

124

474

4

0

478

1114

23

0

Peds Cross:

South Peds:

South Entering:

South Leg Total:

13

1137

2558

Comments



Ontario Traffic Inc.
Traffic Count Summary

Intersection: Hwy 89-Young St  & Industrial Pkw Count Date: 10-Jun-17 Municipality: Alliston

North Approach Totals South Approach Totals

East Approach Totals West Approach Totals

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Includes Cars, Trucks, & Heavys Includes Cars, Trucks, & Heavys

Hour Hour

Hour Hour

Ending Ending

Ending Ending

Left Left

Left Left

Thru Thru

Thru Thru

Right Right

Right Right

Grand Grand

Grand Grand

Total Total

Total Total

Total Total

Total Total

Peds Peds

Peds Peds

North/South

East/West

Total

Total

Approaches

Approaches

Calculated Values for Traffic Crossing Major Street
Hours Ending:
Crossing Values:

Totals:

Totals:

11:00:00 0 0 0 0 0 0 11:00:00 0 0 0 0 0
12:00:00 36 80 64 180 0 582 12:00:00 193 44 165 402 4
13:00:00 30 58 54 142 4 504 13:00:00 163 37 162 362 4
14:00:00 34 83 62 179 0 552 14:00:00 179 43 151 373 5

11:00:00 0 0 0 0 0 0 11:00:00 0 0 0 0 0
12:00:00 293 524 17 834 3 1600 12:00:00 80 566 120 766 0
13:00:00 276 496 23 795 4 1574 13:00:00 99 571 109 779 5
14:00:00 286 486 23 795 1 1499 14:00:00 86 502 116 704 3

0:00 0:00 0:00 0:00 11:00 12:00 13:00 14:00
0 0 0 0 0 312 260 300

100 221 180 501 4 1638 535 124 478 1137 13

855 1506 63 2424 8 4673 265 1639 345 2249 8



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000012

Interval
Time

Passenger Cars - North Approach Trucks - North Approach Heavys - North Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right North Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 9 9 18 18 17 17 0 0 1 1 0 0 0 0 0 0 0 0 0 0
11:30:00 20 11 30 12 28 11 0 0 1 0 1 1 0 0 0 0 0 0 0 0
11:45:00 30 10 46 16 41 13 0 0 1 0 1 0 0 0 0 0 0 0 0 0
12:00:00 35 5 79 33 63 22 1 1 1 0 1 0 0 0 0 0 0 0 0 0
12:15:00 45 10 92 13 76 13 1 0 1 0 1 0 0 0 0 0 0 0 0 0
12:30:00 54 9 114 22 97 21 1 0 1 0 1 0 0 0 0 0 0 0 1 1
12:45:00 63 9 127 13 107 10 1 0 1 0 1 0 0 0 0 0 0 0 3 2
13:00:00 65 2 137 10 117 10 1 0 1 0 1 0 0 0 0 0 0 0 4 1
13:15:00 73 8 162 25 127 10 1 0 1 0 1 0 0 0 0 0 0 0 4 0
13:30:00 80 7 177 15 141 14 1 0 1 0 1 0 0 0 0 0 0 0 4 0
13:45:00 88 8 199 22 160 19 1 0 1 0 2 1 0 0 0 0 0 0 4 0
14:00:00 99 11 220 21 178 18 1 0 1 0 2 0 0 0 0 0 0 0 4 0
14:15:00 99 0 220 0 178 0 1 0 1 0 2 0 0 0 0 0 0 0 4 0
14:17:20 99 0 220 0 178 0 1 0 1 0 2 0 0 0 0 0 0 0 4 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000012

Interval
Time

Passenger Cars - East Approach Trucks - East Approach Heavys - East Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right East Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 72 72 118 118 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30:00 134 62 260 142 5 1 0 0 3 3 0 0 0 0 0 0 0 0 2 2
11:45:00 206 72 364 104 12 7 1 1 7 4 0 0 0 0 0 0 0 0 3 1
12:00:00 292 86 515 151 17 5 1 0 9 2 0 0 0 0 0 0 0 0 3 0
12:15:00 364 72 644 129 23 6 2 1 11 2 0 0 0 0 0 0 0 0 4 1
12:30:00 433 69 774 130 31 8 2 0 12 1 0 0 0 0 0 0 0 0 6 2
12:45:00 503 70 891 117 35 4 2 0 12 0 0 0 0 0 0 0 0 0 6 0
13:00:00 567 64 1007 116 40 5 2 0 13 1 0 0 0 0 0 0 0 0 7 1
13:15:00 642 75 1127 120 45 5 2 0 14 1 0 0 0 0 0 0 0 0 7 0
13:30:00 705 63 1265 138 52 7 2 0 14 0 0 0 0 0 0 0 0 0 7 0
13:45:00 788 83 1379 114 56 4 2 0 14 0 0 0 0 0 0 0 0 0 7 0
14:00:00 853 65 1492 113 63 7 2 0 14 0 0 0 0 0 0 0 0 0 8 1
14:15:00 853 0 1492 0 63 0 2 0 14 0 0 0 0 0 0 0 0 0 8 0
14:17:20 853 0 1492 0 63 0 2 0 14 0 0 0 0 0 0 0 0 0 8 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000012

Interval
Time

Passenger Cars - South Approach Trucks - South Approach Heavys - South Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right South Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 51 51 10 10 48 48 2 2 0 0 0 0 0 0 0 0 0 0 2 2
11:30:00 100 49 22 12 86 38 4 2 1 1 1 1 0 0 0 0 0 0 4 2
11:45:00 146 46 35 13 119 33 4 0 1 0 1 0 0 0 0 0 0 0 4 0
12:00:00 189 43 43 8 164 45 4 0 1 0 1 0 0 0 0 0 0 0 4 0
12:15:00 228 39 58 15 211 47 8 4 1 0 1 0 0 0 0 0 0 0 5 1
12:30:00 263 35 66 8 250 39 9 1 1 0 2 1 0 0 0 0 0 0 5 0
12:45:00 310 47 72 6 290 40 9 0 1 0 2 0 0 0 0 0 0 0 5 0
13:00:00 344 34 80 8 325 35 12 3 1 0 2 0 0 0 0 0 0 0 8 3
13:15:00 393 49 90 10 347 22 15 3 1 0 2 0 0 0 0 0 0 0 11 3
13:30:00 434 41 101 11 383 36 17 2 1 0 3 1 0 0 0 0 0 0 12 1
13:45:00 474 40 112 11 431 48 17 0 1 0 4 1 0 0 0 0 0 0 13 1
14:00:00 517 43 123 11 474 43 18 1 1 0 4 0 0 0 0 0 0 0 13 0
14:15:00 517 0 123 0 474 0 18 0 1 0 4 0 0 0 0 0 0 0 13 0
14:17:20 517 0 123 0 474 0 18 0 1 0 4 0 0 0 0 0 0 0 13 0



Ontario Traffic Inc.
Count Date:  10-Jun-17 Site #:  1717000012

Interval
Time

Passenger Cars - West Approach Trucks - West Approach Heavys - West Approach Pedestrians

Left Left LeftThru Thru ThruRight Right Right West Cross

Cum Cum Cum Cum Cum Cum Cum Cum Cum CumIncr Incr Incr Incr Incr Incr Incr Incr Incr Incr

11:00:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15:00 20 20 158 158 28 28 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30:00 43 23 300 142 51 23 0 0 0 0 4 4 0 0 0 0 0 0 0 0
11:45:00 61 18 431 131 78 27 0 0 4 4 6 2 0 0 0 0 0 0 0 0
12:00:00 79 18 561 130 112 34 1 1 5 1 8 2 0 0 0 0 0 0 0 0
12:15:00 102 23 704 143 139 27 1 0 5 0 9 1 0 0 0 0 0 0 0 0
12:30:00 125 23 835 131 166 27 1 0 6 1 11 2 0 0 0 0 0 0 3 3
12:45:00 156 31 986 151 194 28 1 0 6 0 13 2 0 0 0 0 0 0 4 1
13:00:00 178 22 1130 144 214 20 1 0 7 1 15 2 0 0 0 0 0 0 5 1
13:15:00 200 22 1266 136 240 26 1 0 7 0 15 0 0 0 0 0 0 0 6 1
13:30:00 225 25 1397 131 275 35 1 0 8 1 16 1 0 0 0 0 0 0 8 2
13:45:00 248 23 1527 130 302 27 1 0 10 2 17 1 0 0 0 0 0 0 8 0
14:00:00 264 16 1629 102 327 25 1 0 10 0 18 1 0 0 0 0 0 0 8 0
14:15:00 264 0 1629 0 327 0 1 0 10 0 18 0 0 0 0 0 0 0 8 0
14:17:20 264 0 1629 0 327 0 1 0 10 0 18 0 0 0 0 0 0 0 8 0
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PREFACE 

 
 
 
 
Traffic volume information is used by many people to assist them in 
assessing the viability of business proposals, land use options, 
marketing, advertising, and a host of other activities.  This 
publication, Provincial Highways Traffic Volumes 1988-2016, 
provides traffic volumes on an annual and seasonal average basis 
for selected links in the provincial highway network.  The traffic 
pattern type and accident rates on the selected links are also 
indicated. 
 
Some highway routes which have not yet been assigned an official 
highway number, are included under the title Selected 7000 Series 
Highways.  The Highway 407 ETR is maintained by 407 ETR 
Concession Company Ltd. and is not included in this 
publication.  For information contact the 407 ETR Traffic 

Department at (905) 265-4070.  Site or time specific information not 
contained herein may be obtained from the Ministry of 
Transportation’s Regional Traffic Sections, located in London, 
Toronto, Kingston, North Bay and Thunder Bay.  Contact MTO INFO 
at 1-800-268-4686 for the appropriate regional phone number. 
 
The statistics contained herein have been prepared based on data 
(both electronic and otherwise) obtained from sources considered to 
be reliable.  The Ministry makes no representation or warranty, 
expressed or implied with respect to its accuracy or completeness.  
This publication also supersedes any previously published 
publications. 
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 TRAFFIC VOLUME INFORMATION 
 

The King’s Highways  - Queen Elizabeth Way (QEW)                1 
     - Highway 2 to Highway 148              50 
     - The 400 series (Highways 400 to Highway 427)         941 
 
The Secondary Highways - Highway 502 to Highway 673          1250 
 
The Tertiary Roads  - Highway 802 to Highway 811          1484 
 
Selected 7000 Series Highways - Highway 7025 to Highway 7910         1489



INTRODUCTION 
 
This publication contains information pertaining to traffic volumes on 
roads under Provincial jurisdiction as of December 31, 2016.  The 
publication is divided into two parts. 
 
 
OVERALL SYSTEM SUMMARIES 
 
The information in this section is included for policy analysis and 
program planning purposes.  It includes summaries about the overall 
Provincial Highways system.  The system indicators are developed 
from travel experience, accident data and highway geometrics. 
 
 
TRAFFIC VOLUME INFORMATION 
 
A detailed listing outlining the 26 year history (1988-2013) of traffic 
volumes on Provincial Highways (King’s, Secondary, Tertiary Roads 
and the 7000 series highways) is provided. 
 
The highway network is divided into approximately 1831 sections for 
reporting purposes.  Seasonal traffic volume variations are estimated 
for each section reported.  Although local conditions cause variations 
in the volume within the sections, the volumes shown are considered 
to adequately represent the section. 
 
On highways that overlap another highway, for instance Highway 35 
and Highway 115, the volume information is referenced to the lower 
number highway.  When an overlap occurs between a freeway and 
non-freeway, reference is made to the freeway route number.  The 
freeways are Highway 400 to Highway 427 and the QEW. 
 
 
 
 
 
 
 

The following are definitions to reading the listings: 
 
Location Description:  A statement identifying the start or ending 
point of a section.  Some frequently used abbreviations include: 
 
 
  

 
BDY boundary 

 BR bridge 
 C concession 
 CTY county 
 DIST district 
 KM kilometres 
 AVE avenue 
 REG regional 
 HWY highway 
 IC interchange 
 JCT junction 
 L lot 
 LN line 
 LTS limits 
 NA non assumed* 
 OH overhead 
 OP overpass 
 PKWY parkway 
 R river 
 RD road  
 ST street 
 TWP township 
 UP underpass 
 
 
*Non Assumed – indicates that the roadway is not under provincial 
jurisdiction therefore contact the corresponding regional municipality 
for traffic volume information. 
 
 
II 



Distance (KM) 
 
The length of the section in kilometres reported to one decimal place. 
 
Pattern Type 
 
One of 14 pattern types that represent the seasonal variation of the 
traffic flow on the section indicated.  A graphical presentation of 
these pattern types has been included on the following page. 
 
The 14 pattern types represent the traffic flow variation on the whole 
network.  They include: 
 
Variation Types 
 
   UC urban commuter 
 LOW  SC suburban commuter 
   C commuter 
 
   IC intermediate commuter 
   CR  commuter recreation 
 INTER  IR intermediate recreation 
   CTR commuter tourist recreation 
   IT intermediate tourist 
 
   LT low tourist 
   T tourist 
 HIGH  HT high tourist 
   LR low recreation 
   R recreation 
   HR high recreation 
 
   UNKN unknown 
 
 UNCL  unclassified 
 
   NEW new volume section 
 
The first three are generally referred to as Low Variation Curves (or 
commuter travel); the next five as Intermediate Variation Curves      

(a blend of all types of traffic); and the last six as High Variation 
Curves.  For the last group, the first three represent tourist travel and 
the second three, recreational travel; this sub-grouping is 
distinguished by the relationship of weekend to weekday traffic. 
 
There are two additional codes in the pattern type column.  “UNC” 
indicates that the AADT was calculated using adjustment factors 
from an unclassified (i.e. new) permanent counting station.  “NEW” 
indicates that this is a new volume section and there is insufficient 
data to assign a pattern type. 
 
AADT 
 
Annual Average Daily Traffic; defined as the average twenty four 
hour, two way traffic for the period January 1st to December 31st. 
 
SADT 
 
Summer Average Daily Traffic; defined as the average twenty four 
hour, two way traffic for the period July 1st to August 31st including 
weekends. 
 
SAWDT 
 
Summer Average Weekday Traffic; defined as the average twenty 
four hour, two way traffic for the period July 1st to August 31st, 
excluding weekends. 
 
WADT 
 
Winter Average Daily Traffic; defined as the average twenty four 
hour, two way traffic for the period January 1st to March 31st, plus 
December 1st to December 31st, including weekends. 
 
 
 
 
 
 
III 



NOTES: 
 
(a) The user of this publication should realize that the reported data 

are ‘estimated values’.  Since traffic volumes are not static, 
direct field measurements are accurate only for the time of the 
count.  Also, the size of the Provincial Highway network makes 
it impractical to measure each section annually.  Thus, 
approximately one third of the reported sections are counted 
each year.  The following three methods of measuring traffic 
volumes are employed: 

 
1. Permanent Counting Stations:  At designated locations 

across the Province counts are taken for each hour of the 
year. 

2. Inventory Counting Stations:  Each unique volume section 
has a set location where traffic volumes are sampled on a 
cyclical basis by season and year. 

3. Request Counting Stations:  Traffic volumes are measured 
at random locations as needed to address operational or 
planning concerns.   

 
Using the available traffic volume information and historical 
trends, estimates are made for each highway section. 
 

(b) The abbreviation “N/A” (Not Available) refers to a new volume 
section or where no data is available.  Data for these sections 
should be available in future publication once collected. 
 

(c) There may be some missing or incorrect traffic sections, and 
distances, due to highway realignment, highway transfers, 
renumbering, or sections which have been recently built. 
 
 

AR 
 
Accident Rate is defined as the number of reportable accidents 
occurring annually on a particular highway section for every million 
vehicle kilometres (MVKM) travelled on that section during the same 
period.  “Reportable Accidents” are those causing any death, injury 
or property damage exceeding a certain established amount. 

 
The accident rate is calculated as follows: 
 
AR  = the number of accidents for a given year divided by the 

MVKM, noting the following: 
 
 The MVKM is calculated as follows: 
= AADT x 365 x Section Length (DIST-km) 
  1,000,000 
 
Notes: 
 
(a) Multiple vehicle collisions (i.e., chain reactions are generally 

considered as one accident unless the reporting police officer 
decides otherwise). 

(b) Accidents on freeway ramps are totally excluded from sectional 
and total system accident rate calculations.  After 1996, 
highway ramps have also been excluded. 

(c) If no accidents have occurred on a given section, the accident 
rate is shown as zero. 

 
TRAFFIC VOLUME INFORMATION 
 
The King’s Highways  - Queen Elizabeth Way (Q.E.W.) 
    - Highway 2 to Highway 148 
    - The 400 series 
      (Highway 400 to Highway 427) 
The Secondary Highways - Highway 502 to Highway 673 
The Tertiary Roads  - Highway 802 to Highway 811 
Selected 7000 Series Highways - Highway 7025 to Highway 7910 
 
NOTE: 
 
Highway 407 ETR is maintained by 407 ETR Concession Company 
Ltd.  For information contact the 407 ETR Traffic Department at 
(905) 265-4070. 
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Highway Location Description
Dist. 
(KM) Year

Pattern 
Type AADT SADT SAWDT WADT AR

1997 CTR 14,800 18,900 18,200 12,500 0.7
1998 CTR 15,500 19,700 18,900 13,100 0.5
1999 CTR 15,200 19,200 18,400 12,800 0.3
2000 CTR 15,500 19,500 18,800 13,100 0.7
2001 CTR 15,900 20,000 19,200 13,400 0.6
2002 CTR 18,100 22,800 21,900 15,300 0.5
2003 CTR 16,600 20,900 20,100 14,100 0.6
2004 CTR 16,300 20,300 19,500 13,800 0.5
2005 CTR 16,500 20,400 19,600 14,000 0.5
2006 CTR 16,100 17,900 18,100 14,300 0.7
2007 CTR 16,800 18,700 19,200 14,800 0.6
2008 CTR 16,100 17,800 17,300 14,200 0.6
2009 CTR 17,200 19,100 19,200 15,200 0.3
2010 CTR 16,600 18,400 18,500 14,700 0.5
2011 CTR 15,500 17,100 17,700 14,000 N/A
2012 CTR 15,300 17,000 16,400 13,600 N/A
2013 CTR 17,100 19,000 18,800 15,200 N/A
2014 CTR 15,000 18,300 18,500 12,800 N/A
2015 CTR 15,300 18,700 18,800 13,000 N/A
2016 CTR 16,800 20,500 20,600 14,300 N/A

89 ALLISTON E LTS‐C 1‐2 ‐ START OF NA  5.2
89 TOWN OF NEW TECUMSETH W LTS ‐ END OF N/A 2.0 1988 IC 7,500 9,700 9,000 6,200 1.3

1989 IC 7,900 10,100 9,400 6,600 2.8
1990 IC 8,300 10,300 9,700 7,200 1.5
1991 IC 8,550 10,700 10,600 7,400 0.8
1992 IC 8,900 10,900 10,500 7,700 1.2
1993 IC 9,300 11,700 11,200 7,900 0.9
1994 IC 9,450 12,100 11,500 7,950 0.9
1995 IC 9,750 12,500 12,000 8,200 2.5
1996 IC 9,900 12,700 12,200 8,350 0.7
1997 IC 10,400 13,300 12,800 8,750 0.5
1998 IC 10,700 13,600 13,100 9,000 0.9
1999 IC 11,000 13,900 13,300 9,300 0.4
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Highway Location Description
Dist. 
(KM) Year

Pattern 
Type AADT SADT SAWDT WADT AR

2000 IC 11,300 14,200 13,700 9,550 0.1
2001 IC 11,600 14,600 14,000 9,750 0.2
2002 IC 11,900 15,000 14,400 10,000 1.0
2003 IC 12,100 15,200 14,600 10,300 0.5
2004 IC 12,400 15,400 14,800 10,500 0.7
2005 IC 12,900 14,600 14,000 11,700 0.6
2006 IC 12,500 15,100 13,700 10,600 0.5
2007 IC 13,100 15,900 15,800 11,100 0.6
2008 IC 13,000 15,700 15,500 11,100 0.2
2009 IC 11,800 14,200 13,700 10,000 0.1
2010 IC 13,400 16,100 15,500 11,300 0.4
2011 IC 11,200 13,100 13,200 9,950 N/A
2012 IC 11,500 13,800 13,600 9,800 N/A
2013 IC 11,900 14,300 14,700 10,100 N/A
2014 IC 11,900 13,300 13,100 10,600 N/A
2015 IC 13,000 14,400 14,300 11,600 N/A
2016 IC 13,100 14,500 14,400 11,700 N/A

89 SIMCOE RD 50 6.8 1988 IC 6,300 8,100 6,900 5,000 1.3
1989 IC 6,600 8,500 7,300 5,400 1.5
1990 IC 7,000 8,800 7,700 5,700 1.4
1991 IC 7,200 9,000 7,900 5,900 0.7
1992 IC 7,400 9,100 8,100 6,200 1.4
1993 IC 6,800 8,500 7,500 5,500 0.8
1994 IC 7,000 8,750 7,700 5,650 0.9
1995 IC 7,500 9,450 8,400 6,050 1.2
1996 IC 8,000 10,500 9,300 6,450 0.7
1997 IC 8,400 11,000 10,800 6,950 0.7
1998 IC 8,800 15,000 11,200 7,150 0.5
1999 IC 9,200 11,900 11,700 7,450 0.8
2000 IC 9,700 12,500 12,400 7,900 0.5
2001 IC 10,100 13,200 12,800 8,200 0.5
2002 IC 10,600 13,800 13,500 8,750 0.4
2003 IC 11,000 14,300 14,100 9,000 0.6
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Highway Location Description
Dist. 
(KM) Year

Pattern 
Type AADT SADT SAWDT WADT AR

2004 IC 11,400 14,500 14,500 9,350 0.6
2005 IC 11,900 15,100 15,100 9,900 0.7
2006 IC 11,200 13,900 13,300 9,500 0.5
2007 IC 11,500 14,200 14,100 9,750 0.3
2008 IC 11,800 14,600 14,300 10,000 0.7
2009 IC 12,100 14,800 14,200 10,300 0.7
2010 IC 10,300 11,400 11,500 9,150 0.6
2011 IC 10,500 11,600 12,000 9,450 N/A
2012 IC 10,500 11,700 11,200 9,350 N/A
2013 IC 10,500 11,700 11,600 9,350 N/A
2014 IC 10,800 12,000 11,900 9,600 N/A
2015 IC 11,000 12,200 12,100 9,800 N/A
2016 IC 11,200 12,400 12,300 9,950 N/A

89 MONO‐ADJALA TOWNLINE RD (S) 11.9 1988 CTR 6,300 8,100 6,900 5,000 1.2
1989 CTR 6,600 8,500 7,300 5,400 0.9
1990 CTR 7,000 8,800 7,700 5,700 0.8
1991 CTR 7,200 9,000 7,900 5,900 0.9
1992 CTR 7,400 9,100 8,100 6,200 0.9
1993 CTR 6,800 8,500 7,500 5,500 1.3
1994 CTR 7,000 8,750 7,700 5,650 1.2
1995 CTR 7,500 9,450 8,400 6,050 1.1
1996 CTR 8,000 10,500 9,300 6,450 0.5
1997 CTR 8,400 11,000 10,800 6,950 0.6
1998 CTR 8,800 15,000 11,200 7,150 0.7
1999 CTR 9,200 11,900 11,700 7,450 0.5
2000 CTR 9,700 12,500 12,400 7,900 0.5
2001 CTR 10,100 13,200 12,800 8,200 0.6
2002 CTR 10,600 13,800 13,500 8,750 0.8
2003 CTR 10,900 14,200 14,000 8,950 0.5
2004 CTR 9,150 11,700 11,700 7,500 0.9
2005 CTR 8,750 11,100 11,100 7,250 0.7
2006 CTR 8,350 10,300 9,900 7,100 0.8
2007 CTR 8,050 9,950 9,900 6,800 1.0
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Thu Sep 21 2017 14:57:50 GMT-0400 (Eastern Daylight Time) - Run Time: 2621ms

Cross Tabulation Query Form - Trip - 2011

Row: Planning district of origin - pd_orig

Column: Planning district of destination - pd_dest

Filters:

(Primary travel mode of trip - mode_prime In D

and

Planning district of destination - pd_dest In 85, 

and

2006 GTA zone of destination - gta06_dest In 8585,8553

and

Start time of trip - start_time In 1600-1900

and

Trip purpose of destination - purp_dest In W,M)

Trip 2011 

Table: 

Adjala-TosorontioDirection

New Tecumseth 18 East 89

Mulmur 28 West 89

Adjala-Tosorontio 3 North CR 7

6 North CR 6

18 West 89

PM Row Labels Sum of Adjala-Tosorontio Percent

From East 89 18 25%

From North CR 6 6 8%

From North CR 7 3 4%

From West 89 46 63%

Grand Total 73 100.00%

AM

To East 89 18 25%

To North CR 6 6 8%

To North CR 7 3 4%

To West 89 46 63%



Thu Sep 21 2017 15:00:56 GMT-0400 (Eastern Daylight Time) - Run Time: 2151ms

Cross Tabulation Query Form - Trip - 2011

Row: Planning district of destination - pd_dest

Column: Planning district of origin - pd_orig

Filters:

(Primary travel mode of trip - mode_prime In D

and

Planning district of origin - pd_orig In 85

and

2006 GTA zone of origin - gta06_orig In 8585,8553

and

Start time of trip - start_time In 1600-1900

and

Trip purpose of origin - purp_orig In W, M)

Trip 2011 

Table: 

Adjala-Tosorontio Direction

Uxbridge 15 South CR 7

Caledon 18 West 89

Brampton 24 West 89

Erin 8 South CR 50

Orangeville 23 West 89

Barrie 64 East 89

New Tecumseth 154 East 89

Essa 65 East 89

Clearview 41 West 89

Springwater 17 East 89

Ramara 23 East 89

Mulmur 15 West 89

Adjala-Tosorontio 10 North CR 7

19 North CR 6

68 West 89

22 South CR 7

6 South Industrial Parkway

28 West 89

PM Row Labels Sum of Adjala-Tosorontio %

To East 89 323 52%

To North CR 6 19 3%

To North CR 7 10 2%



To South CR 50 8 1%

To South CR 7 37 6%

To South Industrial Parkway 6 1%

To West 89 217 35%

Grand Total 620 100.00%

AM

From East 89 323 52%

From North CR 6 19 3%

From North CR 7 10 2%

From South CR 50 8 1%

From South CR 7 37 6%

From South Industrial Parkway 6 1%

From West 89 217 35%



Thu Sep 21 2017 15:10:03 GMT-0400 (Eastern Daylight Time) - Run Time: 2798ms

Cross Tabulation Query Form - Trip - 2011

Row: 2006 GTA zone of destination - gta06_dest

Column: 2006 GTA zone of origin - gta06_orig

Filters:

(Primary travel mode of trip - mode_prime In D

and

Planning district of origin - pd_orig In 85

and

2006 GTA zone of destination - gta06_dest In 8585,8553

and

Start time of trip - start_time In 1600-1900

and

Trip purpose of destination - purp_dest In W,M)

Trip 2011 

Table: 

8553

8553 27

10% 3 North CR 7

20% 6 North CR 6

70% 18 West 89

27



Thu Sep 21 2017 15:08:55 GMT-0400 (Eastern Daylight Time) - Run Time: 2197ms

Cross Tabulation Query Form - Trip - 2011

Row: 2006 GTA zone of origin - gta06_orig

Column: 2006 GTA zone of destination - gta06_dest

Filters:

(Primary travel mode of trip - mode_prime In D

and

Planning district of destination - pd_dest In 85

and

2006 GTA zone of origin - gta06_orig In 8585,8553

and

Start time of trip - start_time In 1600-1900

and

Trip purpose of origin - purp_orig In W,M)

Trip 2011 

Table: 

8553 8585

8553 97 0 97

8585 43 13 56

153

10% 10 North CR 7

20% 19 North CR 6

70% 68 West 89

40% 22 South CR 7

10% 6 South Industrial Parkway

50% 28 West 89

153
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Lanes, Volumes, Timings 2017 Existing Traffic - AM

1: County Road 50 & Highway 89 8/21/2017

2017 Existing Traffic - AM  6/13/2017 Baseline Synchro 9 Light Report

MNF Page 1

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 238 121 205 222 46 106

Future Volume (vph) 238 121 205 222 46 106

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.949 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 2969 0 1620 3093 1471 1426

Flt Permitted 0.495 0.950

Satd. Flow (perm) 2969 0 844 3093 1471 1426

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 133 116

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Heavy Vehicles (%) 17% 16% 4% 18% 20% 12%

Adj. Flow (vph) 262 133 225 244 51 116

Shared Lane Traffic (%)

Lane Group Flow (vph) 395 0 225 244 51 116

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.01

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot Perm



Lanes, Volumes, Timings 2017 Existing Traffic - AM

1: County Road 50 & Highway 89 8/21/2017

2017 Existing Traffic - AM  6/13/2017 Baseline Synchro 9 Light Report

MNF Page 2

Lane Group EBT EBR WBL WBT NBL NBR

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 40.8 56.1 52.4 10.3 10.3

Actuated g/C Ratio 0.57 0.79 0.73 0.14 0.14

v/c Ratio 0.23 0.30 0.11 0.24 0.38

Control Delay 6.4 3.9 4.4 32.1 10.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 6.4 3.9 4.4 32.1 10.5

LOS A A A C B

Approach Delay 6.4 4.1 17.1

Approach LOS A A B

Queue Length 50th (m) 9.0 7.2 5.4 6.5 0.0

Queue Length 95th (m) 17.5 13.7 9.4 16.0 13.0

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1752 773 2271 312 394

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 0.23 0.29 0.11 0.16 0.29

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 71.4

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.38

Intersection Signal Delay: 7.1 Intersection LOS: A

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: County Road 50 & Highway 89



HCM Unsignalized Intersection Capacity Analysis 2017 Existing Traffic - AM

2: Highway 89 & Concession Road 6 8/21/2017

2017 Existing Traffic - AM  6/13/2017 Baseline Synchro 9 Light Report

MNF Page 1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 9 321 394 10 18 42

Future Volume (Veh/h) 9 321 394 10 18 42

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 10 357 438 11 20 47

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked

vC, conflicting volume 449 642 224

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 449 642 224

tC, single (s) 4.3 6.8 6.9

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 99 95 94

cM capacity (veh/h) 1047 407 785

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 129 238 292 157 67

Volume Left 10 0 0 0 20

Volume Right 0 0 0 11 47

cSH 1047 1700 1700 1700 615

Volume to Capacity 0.01 0.14 0.17 0.09 0.11

Queue Length 95th (m) 0.2 0.0 0.0 0.0 2.8

Control Delay (s) 0.7 0.0 0.0 0.0 11.6

Lane LOS A B

Approach Delay (s) 0.3 0.0 11.6

Approach LOS B

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 25.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2017 Existing Traffic - AM

3: Concession Road 7/Dean Drive & Highway 89 8/21/2017

2017 Existing Traffic - AM  6/13/2017 Baseline Synchro 9 Light Report

MNF Page 2

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

Lane Configurations

Traffic Volume (veh/h) 21 384 22 31 309 53 5 7 33 49 6 21

Future Volume (Veh/h) 21 384 22 31 309 53 5 7 33 49 6 21

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

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

Hourly flow rate (vph) 23 417 24 34 336 58 5 8 36 53 7 23

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 394 441 738 937 220 728 920 197

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 394 441 738 937 220 728 920 197

tC, single (s) 4.1 4.2 7.5 6.5 6.9 7.5 6.5 7.1

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.4

p0 queue free % 98 97 98 97 95 81 97 97

cM capacity (veh/h) 1176 1108 284 254 790 282 259 787

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 23 278 163 34 224 170 49 83

Volume Left 23 0 0 34 0 0 5 53

Volume Right 0 0 24 0 0 58 36 23

cSH 1176 1700 1700 1108 1700 1700 517 340

Volume to Capacity 0.02 0.16 0.10 0.03 0.13 0.10 0.09 0.24

Queue Length 95th (m) 0.5 0.0 0.0 0.7 0.0 0.0 2.4 7.1

Control Delay (s) 8.1 0.0 0.0 8.4 0.0 0.0 12.7 19.0

Lane LOS A A B C

Approach Delay (s) 0.4 0.7 12.7 19.0

Approach LOS B C

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 35.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2017 Existing Traffic - AM

4: Elizabeth Street/Concession Road 7 & Highway 89 8/21/2017

2017 Existing Traffic - AM  6/13/2017 Baseline Synchro 9 Light Report

MNF Page 3

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

Lane Configurations

Traffic Volume (veh/h) 27 446 1 6 345 49 0 1 1 37 2 29

Future Volume (Veh/h) 27 446 1 6 345 49 0 1 1 37 2 29

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 28 469 1 6 363 52 0 1 1 39 2 31

Pedestrians 4

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh) 9

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 363 474 724 904 239 667 905 182

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 363 474 724 904 239 667 905 182

tC, single (s) 4.3 4.8 7.5 6.5 6.9 7.6 6.5 7.2

tC, 2 stage (s)

tF (s) 2.3 2.5 3.5 4.0 3.3 3.5 4.0 3.5

p0 queue free % 98 99 100 100 100 88 99 96

cM capacity (veh/h) 1130 891 294 269 765 328 269 785

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 28 313 157 6 182 182 52 2 72

Volume Left 28 0 0 6 0 0 0 0 39

Volume Right 0 0 1 0 0 0 52 1 31

cSH 1130 1700 1700 891 1700 1700 1700 398 571

Volume to Capacity 0.02 0.18 0.09 0.01 0.11 0.11 0.03 0.01 0.13

Queue Length 95th (m) 0.6 0.0 0.0 0.2 0.0 0.0 0.0 0.1 3.3

Control Delay (s) 8.3 0.0 0.0 9.1 0.0 0.0 0.0 14.1 14.3

Lane LOS A A B B

Approach Delay (s) 0.5 0.1 14.1 14.3

Approach LOS B B

Intersection Summary

Average Delay 1.4

Intersection Capacity Utilization 34.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2017 Existing Traffic - AM

5: Elizabeth Street & Highway 89 8/21/2017

2017 Existing Traffic - AM  6/13/2017 Baseline Synchro 9 Light Report

MNF Page 4

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 496 1 2 412 0 11

Future Volume (Veh/h) 496 1 2 412 0 11

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 533 1 2 443 0 12

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 534 759 267

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 534 759 267

tC, single (s) 4.1 6.8 7.1

tC, 2 stage (s)

tF (s) 2.2 3.5 3.4

p0 queue free % 100 100 98

cM capacity (veh/h) 1044 346 710

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 355 179 150 295 12

Volume Left 0 0 2 0 0

Volume Right 0 1 0 0 12

cSH 1700 1700 1044 1700 710

Volume to Capacity 0.21 0.11 0.00 0.17 0.02

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

Control Delay (s) 0.0 0.0 0.1 0.0 10.2

Lane LOS A B

Approach Delay (s) 0.0 0.0 10.2

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 23.7% ICU Level of Service A

Analysis Period (min) 15



Lanes, Volumes, Timings 2017 Existing Traffic - AM

6: Industrial Parkway/Private Access & Highway 89 8/21/2017

2017 Existing Traffic - AM  6/13/2017 Baseline Synchro 9 Light Report

MNF Page 7

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

Lane Configurations

Traffic Volume (vph) 25 394 123 180 275 7 127 17 69 7 24 14

Future Volume (vph) 25 394 123 180 275 7 127 17 69 7 24 14

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Frt 0.964 0.996 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.963 0.950

Satd. Flow (prot) 1825 3145 0 1807 3455 0 1387 1474 1617 1825 1779 1633

Flt Permitted 0.567 0.408 0.740 0.758 0.704

Satd. Flow (perm) 1089 3145 0 776 3455 0 1080 1160 1617 1352 1779 1633

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 45 5 88 88

Link Speed (k/h) 80 80 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 23.3 27.8 28.0 5.1

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 0% 5% 34% 1% 5% 14% 25% 0% 1% 0% 8% 0%

Adj. Flow (vph) 27 424 132 194 296 8 137 18 74 8 26 15

Shared Lane Traffic (%) 44%

Lane Group Flow (vph) 27 556 0 194 304 0 77 78 74 8 26 15

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

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

Protected Phases 4 3 8 2 6



Lanes, Volumes, Timings 2017 Existing Traffic - AM

6: Industrial Parkway/Private Access & Highway 89 8/21/2017

2017 Existing Traffic - AM  6/13/2017 Baseline Synchro 9 Light Report

MNF Page 8

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

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 45.1 45.1 60.8 59.5 12.8 12.8 12.8 12.8 12.8 12.8

Actuated g/C Ratio 0.57 0.57 0.76 0.75 0.16 0.16 0.16 0.16 0.16 0.16

v/c Ratio 0.04 0.31 0.28 0.12 0.45 0.42 0.22 0.04 0.09 0.04

Control Delay 10.7 10.3 4.8 4.5 40.3 38.8 7.3 29.3 30.2 0.3

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

Total Delay 10.7 10.3 4.8 4.5 40.3 38.8 7.3 29.3 30.2 0.3

LOS B B A A D D A C C A

Approach Delay 10.3 4.6 29.1 20.9

Approach LOS B A C C

Queue Length 50th (m) 1.8 21.1 7.4 6.9 11.7 11.8 0.0 1.1 3.6 0.0

Queue Length 95th (m) 6.5 37.6 17.0 13.6 25.1 25.2 8.6 4.7 10.2 0.0

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 616 1800 853 2579 398 427 651 498 655 657

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 0.04 0.31 0.23 0.12 0.19 0.18 0.11 0.02 0.04 0.02

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 79.7

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.45

Intersection Signal Delay: 11.8 Intersection LOS: B

Intersection Capacity Utilization 57.3% ICU Level of Service B

Analysis Period (min) 15



Lanes, Volumes, Timings 2017 Existing Traffic - AM

6: Industrial Parkway/Private Access & Highway 89 8/21/2017

2017 Existing Traffic - AM  6/13/2017 Baseline Synchro 9 Light Report

MNF Page 9

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89



Lanes, Volumes, Timings 2017 Existing Traffic - PM

1: County Road 50 & Highway 89 8/21/2017

2017 Existing Traffic - PM  6/13/2017 Baseline Synchro 9 Light Report

MNF Page 1

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 291 46 135 468 164 255

Future Volume (vph) 291 46 135 468 164 255

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.980 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3205 0 1532 3444 1665 921

Flt Permitted 0.511 0.950

Satd. Flow (perm) 3205 0 824 3444 1665 921

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 30 274

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 12% 9% 10% 6% 6% 4%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 313 49 145 503 176 274

Shared Lane Traffic (%)

Lane Group Flow (vph) 362 0 145 503 176 274

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 40.8 55.5 50.0 12.9 12.9

Actuated g/C Ratio 0.53 0.72 0.65 0.17 0.17

v/c Ratio 0.21 0.22 0.23 0.64 0.72

Control Delay 9.8 4.6 6.3 41.2 16.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 9.8 4.6 6.3 41.2 16.2

LOS A A A D B

Approach Delay 9.8 5.9 26.0

Approach LOS A A C

Queue Length 50th (m) 12.7 5.6 14.5 24.4 0.0

Queue Length 95th (m) 22.1 11.4 22.1 43.6 #30.8

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1702 681 2222 322 399

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 0.21 0.21 0.23 0.55 0.69

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 77.5

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 13.1 Intersection LOS: B

Intersection Capacity Utilization 61.2% ICU Level of Service B

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 34 511 583 30 13 18

Future Volume (Veh/h) 34 511 583 30 13 18

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 37 549 627 32 14 19

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.98

vC, conflicting volume 659 992 330

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 659 953 330

tC, single (s) 4.1 7.0 6.9

tC, 2 stage (s)

tF (s) 2.2 3.6 3.3

p0 queue free % 96 94 97

cM capacity (veh/h) 939 232 672

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 220 366 418 241 33

Volume Left 37 0 0 0 14

Volume Right 0 0 0 32 19

cSH 939 1700 1700 1700 373

Volume to Capacity 0.04 0.22 0.25 0.14 0.09

Queue Length 95th (m) 0.9 0.0 0.0 0.0 2.2

Control Delay (s) 1.8 0.0 0.0 0.0 15.6

Lane LOS A C

Approach Delay (s) 0.7 0.0 15.6

Approach LOS C

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 45.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 20 504 15 60 583 43 22 10 56 32 6 25

Future Volume (Veh/h) 20 504 15 60 583 43 22 10 56 32 6 25

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 21 531 16 63 614 45 23 11 59 34 6 26

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 659 547 1043 1366 274 1134 1352 330

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 659 547 1043 1366 274 1134 1352 330

tC, single (s) 4.1 4.1 7.7 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 94 85 92 92 74 96 96

cM capacity (veh/h) 939 1033 152 136 730 129 139 672

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 21 354 193 63 409 250 93 66

Volume Left 21 0 0 63 0 0 23 34

Volume Right 0 0 16 0 0 45 59 26

cSH 939 1700 1700 1033 1700 1700 297 191

Volume to Capacity 0.02 0.21 0.11 0.06 0.24 0.15 0.31 0.34

Queue Length 95th (m) 0.5 0.0 0.0 1.5 0.0 0.0 9.9 11.0

Control Delay (s) 8.9 0.0 0.0 8.7 0.0 0.0 22.5 33.4

Lane LOS A A C D

Approach Delay (s) 0.3 0.8 22.5 33.4

Approach LOS C D

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 37.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 46 564 6 12 614 80 0 0 7 67 1 40

Future Volume (Veh/h) 46 564 6 12 614 80 0 0 7 67 1 40

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 48 594 6 13 646 84 0 0 7 71 1 42

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh) 9

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 646 600 1042 1365 300 1072 1368 323

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 646 600 1042 1365 300 1072 1368 323

tC, single (s) 4.2 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.3 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 95 99 100 100 99 57 99 94

cM capacity (veh/h) 902 987 165 139 702 166 138 679

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 48 396 204 13 323 323 84 7 114

Volume Left 48 0 0 13 0 0 0 0 71

Volume Right 0 0 6 0 0 0 84 7 42

cSH 902 1700 1700 987 1700 1700 1700 702 262

Volume to Capacity 0.05 0.23 0.12 0.01 0.19 0.19 0.05 0.01 0.44

Queue Length 95th (m) 1.3 0.0 0.0 0.3 0.0 0.0 0.0 0.2 15.8

Control Delay (s) 9.2 0.0 0.0 8.7 0.0 0.0 0.0 10.2 30.8

Lane LOS A A B D

Approach Delay (s) 0.7 0.2 10.2 30.8

Approach LOS B D

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 40.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 618 3 4 740 0 10

Future Volume (Veh/h) 618 3 4 740 0 10

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 637 3 4 763 0 10

Pedestrians 3

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 643 1031 323

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 643 1031 323

tC, single (s) 4.1 6.8 7.5

tC, 2 stage (s)

tF (s) 2.2 3.5 3.6

p0 queue free % 100 100 98

cM capacity (veh/h) 949 231 595

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 425 215 258 509 10

Volume Left 0 0 4 0 0

Volume Right 0 3 0 0 10

cSH 1700 1700 949 1700 595

Volume to Capacity 0.25 0.13 0.00 0.30 0.02

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

Control Delay (s) 0.0 0.0 0.2 0.0 11.1

Lane LOS A B

Approach Delay (s) 0.0 0.1 11.1

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 33.2% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 36 420 208 183 428 20 282 30 134 18 36 54

Future Volume (vph) 36 420 208 183 428 20 282 30 134 18 36 54

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.950 0.993 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.961 0.950

Satd. Flow (prot) 1825 3208 0 1825 3553 0 1534 1579 1617 1722 1921 1601

Flt Permitted 0.484 0.339 0.732 0.741 0.600

Satd. Flow (perm) 929 3208 0 649 3553 0 1179 1214 1588 1082 1921 1577

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 92 8 140 88

Link Speed (k/h) 80 80 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 23.3 27.8 28.0 5.1

Confl. Peds. (#/hr) 1 8 8 1 3 6 6 3

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 2% 17% 0% 2% 0% 13% 3% 1% 6% 0% 2%

Adj. Flow (vph) 38 438 217 191 446 21 294 31 140 19 38 56

Shared Lane Traffic (%) 45%

Lane Group Flow (vph) 38 655 0 191 467 0 162 163 140 19 38 56

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 44.2 44.2 60.3 57.3 18.7 18.7 18.7 18.7 18.7 18.7

Actuated g/C Ratio 0.50 0.50 0.68 0.64 0.21 0.21 0.21 0.21 0.21 0.21

v/c Ratio 0.08 0.40 0.34 0.20 0.66 0.64 0.32 0.08 0.09 0.14

Control Delay 15.4 14.1 8.0 7.5 44.8 43.6 6.9 27.7 27.5 3.1

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

Total Delay 15.4 14.1 8.0 7.5 44.8 43.6 6.9 27.7 27.5 3.1

LOS B B A A D D A C C A

Approach Delay 14.1 7.7 32.9 15.4

Approach LOS B A C B

Queue Length 50th (m) 3.1 28.4 9.9 14.7 26.7 26.8 0.0 2.6 5.3 0.0

Queue Length 95th (m) 10.9 55.7 24.6 29.2 47.2 47.2 13.1 8.0 12.6 4.0

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 461 1638 704 2288 385 397 613 354 628 575

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 0.08 0.40 0.27 0.20 0.42 0.41 0.23 0.05 0.06 0.10

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 89

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 16.5 Intersection LOS: B

Intersection Capacity Utilization 76.0% ICU Level of Service D
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Analysis Period (min) 15

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 368 58 145 400 108 156

Future Volume (vph) 368 58 145 400 108 156

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.979 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3457 0 1668 3544 1713 949

Flt Permitted 0.474 0.950

Satd. Flow (perm) 3457 0 832 3544 1713 949

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 30 161

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Heavy Vehicles (%) 2% 12% 1% 3% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 379 60 149 412 111 161

Shared Lane Traffic (%)

Lane Group Flow (vph) 439 0 149 412 111 161

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 41.1 55.5 50.0 11.4 11.4

Actuated g/C Ratio 0.54 0.73 0.66 0.15 0.15

v/c Ratio 0.23 0.22 0.18 0.43 0.58

Control Delay 9.3 4.1 5.5 34.9 14.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 9.3 4.1 5.5 34.9 14.3

LOS A A A C B

Approach Delay 9.3 5.1 22.7

Approach LOS A A C

Queue Length 50th (m) 14.0 4.6 9.7 14.7 0.0

Queue Length 95th (m) 26.4 11.5 18.0 28.8 16.2

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1884 718 2332 338 316

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 0.23 0.21 0.18 0.33 0.51

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 76

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.58

Intersection Signal Delay: 10.3 Intersection LOS: B

Intersection Capacity Utilization 61.0% ICU Level of Service B

Analysis Period (min) 15



Lanes, Volumes, Timings 2017 Existing Traffic - SAT
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Splits and Phases:     1: County Road 50 & Highway 89
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2017 Existing Traffic - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 11 544 495 22 21 10

Future Volume (Veh/h) 11 544 495 22 21 10

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 12 591 538 24 23 11

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.96

vC, conflicting volume 562 870 281

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 562 791 281

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 93 98

cM capacity (veh/h) 1019 316 722

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 209 394 359 203 34

Volume Left 12 0 0 0 23

Volume Right 0 0 0 24 11

cSH 1019 1700 1700 1700 386

Volume to Capacity 0.01 0.23 0.21 0.12 0.09

Queue Length 95th (m) 0.3 0.0 0.0 0.0 2.2

Control Delay (s) 0.6 0.0 0.0 0.0 15.2

Lane LOS A C

Approach Delay (s) 0.2 0.0 15.2

Approach LOS C

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 32.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2017 Existing Traffic - SAT

3: Concession Road 7/Dean Drive & Highway 89 8/21/2017

2017 Existing Traffic - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 29 486 16 55 517 111 12 9 78 88 22 31

Future Volume (Veh/h) 29 486 16 55 517 111 12 9 78 88 22 31

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 31 512 17 58 544 117 13 9 82 93 23 33

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 661 529 1015 1360 264 1123 1310 330

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 661 529 1015 1360 264 1123 1310 330

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 94 91 93 89 27 84 95

cM capacity (veh/h) 937 1034 153 137 740 127 147 671

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 31 341 188 58 363 298 104 149

Volume Left 31 0 0 58 0 0 13 93

Volume Right 0 0 17 0 0 117 82 33

cSH 937 1700 1700 1034 1700 1700 397 159

Volume to Capacity 0.03 0.20 0.11 0.06 0.21 0.18 0.26 0.94

Queue Length 95th (m) 0.8 0.0 0.0 1.4 0.0 0.0 7.9 52.2

Control Delay (s) 9.0 0.0 0.0 8.7 0.0 0.0 17.2 111.8

Lane LOS A A C F

Approach Delay (s) 0.5 0.7 17.2 111.8

Approach LOS C F

Intersection Summary

Average Delay 12.6

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2017 Existing Traffic - SAT

4: Elizabeth Street/Concession Road 7 & Highway 89 8/21/2017

2017 Existing Traffic - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 45 644 4 18 656 106 1 4 7 103 3 42

Future Volume (Veh/h) 45 644 4 18 656 106 1 4 7 103 3 42

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 47 678 4 19 691 112 1 4 7 108 3 44

Pedestrians 1

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh) 9

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 691 683 1160 1504 342 1171 1506 346

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 691 683 1160 1504 342 1171 1506 346

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.6 6.5 7.0

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 95 98 99 96 99 19 97 93

cM capacity (veh/h) 900 919 132 114 659 133 113 642

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 47 452 230 19 346 346 112 12 155

Volume Left 47 0 0 19 0 0 0 1 108

Volume Right 0 0 4 0 0 0 112 7 44

cSH 900 1700 1700 919 1700 1700 1700 225 186

Volume to Capacity 0.05 0.27 0.14 0.02 0.20 0.20 0.07 0.05 0.84

Queue Length 95th (m) 1.3 0.0 0.0 0.5 0.0 0.0 0.0 1.3 45.2

Control Delay (s) 9.2 0.0 0.0 9.0 0.0 0.0 0.0 21.9 76.6

Lane LOS A A C F

Approach Delay (s) 0.6 0.2 21.9 76.6

Approach LOS C F

Intersection Summary

Average Delay 7.4

Intersection Capacity Utilization 44.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2017 Existing Traffic - SAT

5: Elizabeth Street & Highway 89 8/21/2017

2017 Existing Traffic - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 770 2 4 776 0 6

Future Volume (Veh/h) 770 2 4 776 0 6

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 819 2 4 826 0 6

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 821 1241 410

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 821 1241 410

tC, single (s) 4.1 6.8 7.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.5

p0 queue free % 100 100 99

cM capacity (veh/h) 817 169 550

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 546 275 279 551 6

Volume Left 0 0 4 0 0

Volume Right 0 2 0 0 6

cSH 1700 1700 817 1700 550

Volume to Capacity 0.32 0.16 0.00 0.32 0.01

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

Control Delay (s) 0.0 0.0 0.2 0.0 11.6

Lane LOS A B

Approach Delay (s) 0.0 0.1 11.6

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 34.2% ICU Level of Service A

Analysis Period (min) 15



Lanes, Volumes, Timings 2017 Existing Traffic - SAT

6: Industrial Parkway/Private Access & Highway 89 8/21/2017

2017 Existing Traffic - SAT  6/10/2017 Baseline Synchro 9 Light Report

MNF Page 8

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

Lane Configurations

Traffic Volume (vph) 96 557 123 298 532 23 169 37 172 34 81 66

Future Volume (vph) 96 557 123 298 532 23 169 37 172 34 81 66

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.973 0.994 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.968 0.950

Satd. Flow (prot) 1807 3500 0 1825 3590 0 1683 1733 1617 1772 1921 1633

Flt Permitted 0.426 0.307 0.701 0.751 0.679

Satd. Flow (perm) 809 3500 0 590 3590 0 1238 1341 1593 1263 1921 1607

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 28 7 185 88

Link Speed (k/h) 80 80 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 23.3 27.8 28.0 5.1

Confl. Peds. (#/hr) 3 1 1 3 4 3 3 4

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 1% 0% 6% 0% 1% 0% 3% 0% 1% 3% 0% 0%

Adj. Flow (vph) 103 599 132 320 572 25 182 40 185 37 87 71

Shared Lane Traffic (%) 41%

Lane Group Flow (vph) 103 731 0 320 597 0 107 115 185 37 87 71

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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6: Industrial Parkway/Private Access & Highway 89 8/21/2017

2017 Existing Traffic - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 42.6 42.6 60.2 57.2 14.4 14.4 14.4 14.4 14.4 14.4

Actuated g/C Ratio 0.50 0.50 0.71 0.68 0.17 0.17 0.17 0.17 0.17 0.17

v/c Ratio 0.25 0.41 0.56 0.25 0.51 0.50 0.44 0.17 0.27 0.21

Control Delay 16.6 14.7 8.9 6.0 40.4 39.6 8.2 31.1 32.0 6.3

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

Total Delay 16.6 14.7 8.9 6.0 40.4 39.6 8.2 31.1 32.0 6.3

LOS B B A A D D A C C A

Approach Delay 15.0 7.0 25.5 22.5

Approach LOS B A C C

Queue Length 50th (m) 8.5 33.2 14.3 16.0 16.6 17.8 0.0 5.2 12.3 0.0

Queue Length 95th (m) 24.9 63.8 32.5 30.3 32.5 34.0 15.7 13.1 24.4 7.6

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 407 1777 712 2427 425 461 668 434 660 610

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 0.41 0.45 0.25 0.25 0.25 0.28 0.09 0.13 0.12

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 84.6

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.56

Intersection Signal Delay: 14.3 Intersection LOS: B

Intersection Capacity Utilization 72.6% ICU Level of Service C



Lanes, Volumes, Timings 2017 Existing Traffic - SAT

6: Industrial Parkway/Private Access & Highway 89 8/21/2017

2017 Existing Traffic - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Analysis Period (min) 15

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89
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1: County Road 50 & Highway 89 9/7/2017

2026 Future Background - AM  6/13/2017 Baseline Synchro 9 Light Report
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 315 158 267 293 60 138

Future Volume (vph) 315 158 267 293 60 138

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.950 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 2972 0 1620 3093 1471 1426

Flt Permitted 0.437 0.950

Satd. Flow (perm) 2972 0 745 3093 1471 1426

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 151 152

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Heavy Vehicles (%) 17% 16% 4% 18% 20% 12%

Adj. Flow (vph) 346 174 293 322 66 152

Shared Lane Traffic (%)

Lane Group Flow (vph) 520 0 293 322 66 152

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.01

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot Perm



Lanes, Volumes, Timings 2026 Future Background - AM

1: County Road 50 & Highway 89 9/7/2017

2026 Future Background - AM  6/13/2017 Baseline Synchro 9 Light Report
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Lane Group EBT EBR WBL WBT NBL NBR

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 39.4 55.5 50.0 10.5 10.5

Actuated g/C Ratio 0.52 0.74 0.67 0.14 0.14

v/c Ratio 0.32 0.45 0.16 0.32 0.46

Control Delay 7.9 5.6 5.0 33.7 10.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 7.9 5.6 5.0 33.7 10.5

LOS A A A C B

Approach Delay 7.9 5.3 17.5

Approach LOS A A B

Queue Length 50th (m) 13.7 9.9 7.4 8.6 0.0

Queue Length 95th (m) 24.8 19.6 13.0 19.3 14.8

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1632 666 2059 293 406

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 0.32 0.44 0.16 0.23 0.37

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 75.1

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.46

Intersection Signal Delay: 8.3 Intersection LOS: A

Intersection Capacity Utilization 67.8% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: County Road 50 & Highway 89



HCM Unsignalized Intersection Capacity Analysis 2026 Future Background - AM
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2026 Future Background - AM  6/13/2017 Baseline Synchro 9 Light Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 12 423 517 13 23 55

Future Volume (Veh/h) 12 423 517 13 23 55

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 13 470 574 14 26 61

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked

vC, conflicting volume 588 842 294

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 588 842 294

tC, single (s) 4.3 6.8 6.9

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 99 91 91

cM capacity (veh/h) 924 303 708

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 170 313 383 205 87

Volume Left 13 0 0 0 26

Volume Right 0 0 0 14 61

cSH 924 1700 1700 1700 506

Volume to Capacity 0.01 0.18 0.23 0.12 0.17

Queue Length 95th (m) 0.3 0.0 0.0 0.0 4.7

Control Delay (s) 0.8 0.0 0.0 0.0 13.6

Lane LOS A B

Approach Delay (s) 0.3 0.0 13.6

Approach LOS B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 31.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 27 499 35 51 401 69 12 9 53 64 8 27

Future Volume (Veh/h) 27 499 35 51 401 69 12 9 53 64 8 27

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

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

Hourly flow rate (vph) 29 542 38 55 436 75 13 10 58 70 9 29

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 511 580 980 1240 290 976 1222 256

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 511 580 980 1240 290 976 1222 256

tC, single (s) 4.1 4.2 7.5 6.5 6.9 7.5 6.5 7.1

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.4

p0 queue free % 97 94 93 94 92 59 95 96

cM capacity (veh/h) 1065 983 179 162 713 171 166 720

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 29 361 219 55 291 220 81 108

Volume Left 29 0 0 55 0 0 13 70

Volume Right 0 0 38 0 0 75 58 29

cSH 1065 1700 1700 983 1700 1700 375 215

Volume to Capacity 0.03 0.21 0.13 0.06 0.17 0.13 0.22 0.50

Queue Length 95th (m) 0.6 0.0 0.0 1.3 0.0 0.0 6.1 19.4

Control Delay (s) 8.5 0.0 0.0 8.9 0.0 0.0 17.2 37.6

Lane LOS A A C E

Approach Delay (s) 0.4 0.9 17.2 37.6

Approach LOS C E

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 40.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 15 2 1 59 76 18

Future Volume (Veh/h) 15 2 1 59 76 18

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 17 2 1 66 84 20

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 162 94 104

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 162 94 104

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 100

cM capacity (veh/h) 828 963 1488

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 19 67 104

Volume Left 17 1 0

Volume Right 2 0 20

cSH 841 1488 1700

Volume to Capacity 0.02 0.00 0.06

Queue Length 95th (m) 0.5 0.0 0.0

Control Delay (s) 9.4 0.1 0.0

Lane LOS A A

Approach Delay (s) 9.4 0.1 0.0

Approach LOS A

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 15.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 35 590 1 8 459 64 0 1 1 48 3 38

Future Volume (Veh/h) 35 590 1 8 459 64 0 1 1 48 3 38

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 37 621 1 8 483 67 0 1 1 51 3 40

Pedestrians 4

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh) 9

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 483 626 958 1198 315 885 1199 242

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 483 626 958 1198 315 885 1199 242

tC, single (s) 4.3 4.8 7.5 6.5 6.9 7.6 6.5 7.2

tC, 2 stage (s)

tF (s) 2.3 2.5 3.5 4.0 3.3 3.5 4.0 3.5

p0 queue free % 96 99 100 99 100 77 98 94

cM capacity (veh/h) 1015 766 192 178 684 224 178 716

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 37 414 208 8 242 242 67 2 94

Volume Left 37 0 0 8 0 0 0 0 51

Volume Right 0 0 1 0 0 0 67 1 40

cSH 1015 1700 1700 766 1700 1700 1700 282 386

Volume to Capacity 0.04 0.24 0.12 0.01 0.14 0.14 0.04 0.01 0.24

Queue Length 95th (m) 0.9 0.0 0.0 0.2 0.0 0.0 0.0 0.2 7.2

Control Delay (s) 8.7 0.0 0.0 9.8 0.0 0.0 0.0 17.9 19.5

Lane LOS A A C C

Approach Delay (s) 0.5 0.1 17.9 19.5

Approach LOS C C

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 39.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 655 1 3 547 0 14

Future Volume (Veh/h) 655 1 3 547 0 14

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 704 1 3 588 0 15

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 705 1004 352

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 705 1004 352

tC, single (s) 4.1 6.8 7.1

tC, 2 stage (s)

tF (s) 2.2 3.5 3.4

p0 queue free % 100 100 98

cM capacity (veh/h) 902 241 624

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 469 236 199 392 15

Volume Left 0 0 3 0 0

Volume Right 0 1 0 0 15

cSH 1700 1700 902 1700 624

Volume to Capacity 0.28 0.14 0.00 0.23 0.02

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

Control Delay (s) 0.0 0.0 0.2 0.0 10.9

Lane LOS A B

Approach Delay (s) 0.0 0.1 10.9

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 28.1% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 33 522 160 235 367 9 167 22 90 9 31 18

Future Volume (vph) 33 522 160 235 367 9 167 22 90 9 31 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Frt 0.965 0.996 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.963 0.950

Satd. Flow (prot) 1825 3150 0 1807 3455 0 1387 1475 1617 1825 1779 1633

Flt Permitted 0.514 0.309 0.736 0.754 0.687

Satd. Flow (perm) 987 3150 0 588 3455 0 1075 1155 1617 1320 1779 1633

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 44 4 97 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 0% 5% 34% 1% 5% 14% 25% 0% 1% 0% 8% 0%

Adj. Flow (vph) 35 561 172 253 395 10 180 24 97 10 33 19

Shared Lane Traffic (%) 44%

Lane Group Flow (vph) 35 733 0 253 405 0 101 103 97 10 33 19

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

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

Protected Phases 4 3 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 43.7 43.7 60.2 57.2 14.7 14.7 14.7 14.7 14.7 14.7

Actuated g/C Ratio 0.51 0.51 0.71 0.67 0.17 0.17 0.17 0.17 0.17 0.17

v/c Ratio 0.07 0.45 0.46 0.17 0.54 0.52 0.27 0.04 0.11 0.05

Control Delay 13.2 14.2 7.7 5.8 43.0 41.1 8.5 28.4 29.4 0.3

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

Total Delay 13.2 14.2 7.7 5.8 43.0 41.1 8.5 28.4 29.4 0.3

LOS B B A A D D A C C A

Approach Delay 14.2 6.5 31.2 20.3

Approach LOS B A C C

Queue Length 50th (m) 2.6 33.1 11.3 10.6 15.8 16.1 0.0 1.4 4.6 0.0

Queue Length 95th (m) 9.1 62.0 26.0 20.9 31.5 31.5 11.5 5.4 11.8 0.0

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 508 1643 704 2327 368 395 617 452 609 617

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 0.07 0.45 0.36 0.17 0.27 0.26 0.16 0.02 0.05 0.03

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 84.9

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.54

Intersection Signal Delay: 14.4 Intersection LOS: B

Intersection Capacity Utilization 58.6% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 391 60 176 630 214 333

Future Volume (vph) 391 60 176 630 214 333

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.980 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3205 0 1532 3444 1665 921

Flt Permitted 0.453 0.950

Satd. Flow (perm) 3205 0 730 3444 1665 921

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 30 358

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 12% 9% 10% 6% 6% 4%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 420 65 189 677 230 358

Shared Lane Traffic (%)

Lane Group Flow (vph) 485 0 189 677 230 358

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 40.1 55.5 50.0 13.9 13.9

Actuated g/C Ratio 0.51 0.71 0.64 0.18 0.18

v/c Ratio 0.29 0.32 0.31 0.78 0.78

Control Delay 11.4 5.6 7.1 50.9 17.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.4 5.6 7.1 50.9 17.5

LOS B A A D B

Approach Delay 11.4 6.7 30.6

Approach LOS B A C

Queue Length 50th (m) 19.7 8.2 22.1 33.1 0.0

Queue Length 95th (m) 30.9 14.7 30.4 #64.3 #40.3

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1651 618 2195 318 465

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 0.29 0.31 0.31 0.72 0.77

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 78.5

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 15.1 Intersection LOS: B

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 44 678 780 42 17 23

Future Volume (Veh/h) 44 678 780 42 17 23

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 47 729 839 45 18 25

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.95

vC, conflicting volume 884 1320 442

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 884 1228 442

tC, single (s) 4.1 7.0 6.9

tC, 2 stage (s)

tF (s) 2.2 3.6 3.3

p0 queue free % 94 88 96

cM capacity (veh/h) 774 144 569

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 290 486 559 325 43

Volume Left 47 0 0 0 18

Volume Right 0 0 0 45 25

cSH 774 1700 1700 1700 255

Volume to Capacity 0.06 0.29 0.33 0.19 0.17

Queue Length 95th (m) 1.5 0.0 0.0 0.0 4.5

Control Delay (s) 2.2 0.0 0.0 0.0 22.0

Lane LOS A C

Approach Delay (s) 0.8 0.0 22.0

Approach LOS C

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 56.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 72 4 4 114 104 79

Future Volume (Veh/h) 72 4 4 114 104 79

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 80 4 4 127 116 88

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 295 160 204

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 295 160 204

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 88 100 100

cM capacity (veh/h) 694 885 1368

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 84 131 204

Volume Left 80 4 0

Volume Right 4 0 88

cSH 701 1368 1700

Volume to Capacity 0.12 0.00 0.12

Queue Length 95th (m) 3.1 0.1 0.0

Control Delay (s) 10.8 0.3 0.0

Lane LOS B A

Approach Delay (s) 10.8 0.3 0.0

Approach LOS B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 21.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 26 649 40 135 751 56 60 13 112 42 8 33

Future Volume (Veh/h) 26 649 40 135 751 56 60 13 112 42 8 33

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 27 683 42 142 791 59 63 14 118 44 8 35

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 850 725 1476 1892 362 1625 1884 425

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 850 725 1476 1892 362 1625 1884 425

tC, single (s) 4.1 4.1 7.7 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 84 0 76 82 0 86 94

cM capacity (veh/h) 797 887 59 57 640 40 58 583

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 27 455 270 142 527 323 195 87

Volume Left 27 0 0 142 0 0 63 44

Volume Right 0 0 42 0 0 59 118 35

cSH 797 1700 1700 887 1700 1700 131 66

Volume to Capacity 0.03 0.27 0.16 0.16 0.31 0.19 1.49 1.31

Queue Length 95th (m) 0.8 0.0 0.0 4.3 0.0 0.0 102.3 54.3

Control Delay (s) 9.7 0.0 0.0 9.8 0.0 0.0 318.3 321.3

Lane LOS A A F F

Approach Delay (s) 0.3 1.4 318.3 321.3

Approach LOS F F

Intersection Summary

Average Delay 45.3

Intersection Capacity Utilization 48.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 62 765 8 16 847 104 0 0 9 87 1 53

Future Volume (Veh/h) 62 765 8 16 847 104 0 0 9 87 1 53

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 65 805 8 17 892 109 0 0 9 92 1 56

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh) 9

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 892 813 1420 1865 406 1468 1869 446

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 892 813 1420 1865 406 1468 1869 446

tC, single (s) 4.2 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.3 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 91 98 100 100 98 0 98 90

cM capacity (veh/h) 725 823 80 66 600 81 65 565

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 65 537 276 17 446 446 109 9 149

Volume Left 65 0 0 17 0 0 0 0 92

Volume Right 0 0 8 0 0 0 109 9 56

cSH 725 1700 1700 823 1700 1700 1700 600 130

Volume to Capacity 0.09 0.32 0.16 0.02 0.26 0.26 0.06 0.02 1.15

Queue Length 95th (m) 2.2 0.0 0.0 0.5 0.0 0.0 0.0 0.3 66.6

Control Delay (s) 10.5 0.0 0.0 9.5 0.0 0.0 0.0 11.1 152.8

Lane LOS B A B F

Approach Delay (s) 0.8 0.2 11.1 152.8

Approach LOS B F

Intersection Summary

Average Delay 11.5

Intersection Capacity Utilization 48.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 835 4 5 1012 0 13

Future Volume (Veh/h) 835 4 5 1012 0 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 861 4 5 1043 0 13

Pedestrians 3

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 868 1398 436

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 868 1398 436

tC, single (s) 4.1 6.8 7.5

tC, 2 stage (s)

tF (s) 2.2 3.5 3.6

p0 queue free % 99 100 97

cM capacity (veh/h) 782 133 496

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 574 291 353 695 13

Volume Left 0 0 5 0 0

Volume Right 0 4 0 0 13

cSH 1700 1700 782 1700 496

Volume to Capacity 0.34 0.17 0.01 0.41 0.03

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

Control Delay (s) 0.0 0.0 0.2 0.0 12.4

Lane LOS A B

Approach Delay (s) 0.0 0.1 12.4

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 41.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 47 577 272 239 603 26 369 39 175 23 47 70

Future Volume (vph) 47 577 272 239 603 26 369 39 175 23 47 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.952 0.994 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.961 0.950

Satd. Flow (prot) 1825 3221 0 1825 3557 0 1534 1579 1617 1722 1921 1601

Flt Permitted 0.403 0.221 0.725 0.734 0.505

Satd. Flow (perm) 774 3221 0 424 3557 0 1168 1203 1588 911 1921 1577

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 85 7 182 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 1 8 8 1 3 6 6 3

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 2% 17% 0% 2% 0% 13% 3% 1% 6% 0% 2%

Adj. Flow (vph) 49 601 283 249 628 27 384 41 182 24 49 73

Shared Lane Traffic (%) 45%

Lane Group Flow (vph) 49 884 0 249 655 0 211 214 182 24 49 73

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 42.3 42.3 60.3 57.3 22.4 22.4 22.4 22.4 22.4 22.4

Actuated g/C Ratio 0.46 0.46 0.65 0.62 0.24 0.24 0.24 0.24 0.24 0.24

v/c Ratio 0.14 0.58 0.56 0.30 0.75 0.74 0.35 0.11 0.11 0.16

Control Delay 19.9 20.4 12.8 9.4 49.3 48.0 6.2 27.5 26.8 5.3

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

Total Delay 19.9 20.4 12.8 9.4 49.3 48.0 6.2 27.5 26.8 5.3

LOS B C B A D D A C C A

Approach Delay 20.4 10.3 35.9 16.2

Approach LOS C B D B

Queue Length 50th (m) 4.9 53.4 16.8 26.8 36.6 37.0 0.0 3.3 6.8 0.0

Queue Length 95th (m) 14.9 91.7 31.8 42.1 62.7 62.7 14.7 9.6 15.2 7.6

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 352 1514 579 2200 367 378 623 286 603 556

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 0.14 0.58 0.43 0.30 0.57 0.57 0.29 0.08 0.08 0.13

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 92.7

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 20.3 Intersection LOS: C

Intersection Capacity Utilization 78.2% ICU Level of Service D
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Analysis Period (min) 15

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 507 76 189 565 141 204

Future Volume (vph) 507 76 189 565 141 204

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.981 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3466 0 1668 3544 1713 949

Flt Permitted 0.402 0.950

Satd. Flow (perm) 3466 0 706 3544 1713 949

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 28 210

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Heavy Vehicles (%) 2% 12% 1% 3% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 523 78 195 582 145 210

Shared Lane Traffic (%)

Lane Group Flow (vph) 601 0 195 582 145 210

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 40.4 55.5 50.0 12.1 12.1

Actuated g/C Ratio 0.53 0.72 0.65 0.16 0.16

v/c Ratio 0.33 0.32 0.25 0.54 0.64

Control Delay 11.0 5.1 6.1 37.6 14.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.0 5.1 6.1 37.6 14.6

LOS B A A D B

Approach Delay 11.0 5.8 24.0

Approach LOS B A C

Queue Length 50th (m) 22.6 6.9 15.7 19.6 0.0

Queue Length 95th (m) 38.5 14.8 25.5 36.2 19.4

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1839 636 2311 335 354

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 0.33 0.31 0.25 0.43 0.59

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 76.7

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.64

Intersection Signal Delay: 11.4 Intersection LOS: B

Intersection Capacity Utilization 63.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 13 677 635 34 28 12

Future Volume (Veh/h) 13 677 635 34 28 12

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 14 736 690 37 30 13

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.92

vC, conflicting volume 727 1104 364

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 727 949 364

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 87 98

cM capacity (veh/h) 886 238 639

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 259 491 460 267 43

Volume Left 14 0 0 0 30

Volume Right 0 0 0 37 13

cSH 886 1700 1700 1700 294

Volume to Capacity 0.02 0.29 0.27 0.16 0.15

Queue Length 95th (m) 0.4 0.0 0.0 0.0 3.8

Control Delay (s) 0.7 0.0 0.0 0.0 19.3

Lane LOS A C

Approach Delay (s) 0.2 0.0 19.3

Approach LOS C

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 38.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 161 8 13 124 117 187

Future Volume (Veh/h) 161 8 13 124 117 187

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 179 9 14 138 130 208

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 400 234 338

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 400 234 338

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 70 99 99

cM capacity (veh/h) 599 805 1221

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 188 152 338

Volume Left 179 14 0

Volume Right 9 0 208

cSH 606 1221 1700

Volume to Capacity 0.31 0.01 0.20

Queue Length 95th (m) 10.0 0.3 0.0

Control Delay (s) 13.6 0.8 0.0

Lane LOS B A

Approach Delay (s) 13.6 0.8 0.0

Approach LOS B

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 33.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 38 613 72 204 653 145 86 12 189 115 29 40

Future Volume (Veh/h) 38 613 72 204 653 145 86 12 189 115 29 40

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 40 645 76 215 687 153 91 13 199 121 31 42

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 840 721 1594 2033 360 1802 1994 420

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 840 721 1594 2033 360 1802 1994 420

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 95 75 0 69 69 0 29 93

cM capacity (veh/h) 804 877 23 41 642 21 44 588

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 40 430 291 215 458 382 303 194

Volume Left 40 0 0 215 0 0 91 121

Volume Right 0 0 76 0 0 153 199 42

cSH 804 1700 1700 877 1700 1700 67 30

Volume to Capacity 0.05 0.25 0.17 0.25 0.27 0.22 4.50 6.56

Queue Length 95th (m) 1.2 0.0 0.0 7.3 0.0 0.0 Err Err

Control Delay (s) 9.7 0.0 0.0 10.4 0.0 0.0 Err Err

Lane LOS A B F F

Approach Delay (s) 0.5 2.1 Err Err

Approach LOS F F

Intersection Summary

Average Delay 2149.6

Intersection Capacity Utilization 60.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 63 905 5 23 965 138 1 5 9 134 4 56

Future Volume (Veh/h) 63 905 5 23 965 138 1 5 9 134 4 56

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 66 953 5 24 1016 145 1 5 9 141 4 59

Pedestrians 1

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh) 9

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1016 959 1646 2152 480 1684 2155 508

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1016 959 1646 2152 480 1684 2155 508

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.6 6.5 7.0

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 90 97 98 88 98 0 91 88

cM capacity (veh/h) 678 725 49 42 537 49 42 502

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 66 635 323 24 508 508 145 15 204

Volume Left 66 0 0 24 0 0 0 1 141

Volume Right 0 0 5 0 0 0 145 9 59

cSH 678 1700 1700 725 1700 1700 1700 97 67

Volume to Capacity 0.10 0.37 0.19 0.03 0.30 0.30 0.09 0.15 3.06

Queue Length 95th (m) 2.4 0.0 0.0 0.8 0.0 0.0 0.0 4.0 Err

Control Delay (s) 10.9 0.0 0.0 10.1 0.0 0.0 0.0 48.9 Err

Lane LOS B B E F

Approach Delay (s) 0.7 0.2 48.9 Err

Approach LOS E F

Intersection Summary

Average Delay 840.8

Intersection Capacity Utilization 54.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1070 3 5 1122 0 8

Future Volume (Veh/h) 1070 3 5 1122 0 8

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 1138 3 5 1194 0 9

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1141 1746 570

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1141 1746 570

tC, single (s) 4.1 6.8 7.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.5

p0 queue free % 99 100 98

cM capacity (veh/h) 620 78 428

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 759 382 403 796 9

Volume Left 0 0 5 0 0

Volume Right 0 3 0 0 9

cSH 1700 1700 620 1700 428

Volume to Capacity 0.45 0.22 0.01 0.47 0.02

Queue Length 95th (m) 0.0 0.0 0.2 0.0 0.5

Control Delay (s) 0.0 0.0 0.2 0.0 13.6

Lane LOS A B

Approach Delay (s) 0.0 0.1 13.6

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 44.5% ICU Level of Service A

Analysis Period (min) 15



Lanes, Volumes, Timings 2026 Future Background - SAT

6: Industrial Parkway/Private Access & Highway 89 9/7/2017

2026 Future Background - SAT  6/10/2017 Baseline Synchro 9 Light Report

MNF Page 8

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

Lane Configurations

Traffic Volume (vph) 125 791 161 389 802 30 222 48 224 44 106 86

Future Volume (vph) 125 791 161 389 802 30 222 48 224 44 106 86

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.975 0.995 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.968 0.950

Satd. Flow (prot) 1807 3510 0 1825 3594 0 1683 1733 1617 1772 1921 1633

Flt Permitted 0.318 0.140 0.684 0.735 0.628

Satd. Flow (perm) 604 3510 0 269 3594 0 1208 1313 1593 1168 1921 1607

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 26 6 241 92

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 3 1 1 3 4 3 3 4

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 1% 0% 6% 0% 1% 0% 3% 0% 1% 3% 0% 0%

Adj. Flow (vph) 134 851 173 418 862 32 239 52 241 47 114 92

Shared Lane Traffic (%) 41%

Lane Group Flow (vph) 134 1024 0 418 894 0 141 150 241 47 114 92

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 34.9 34.9 60.3 57.2 17.2 17.2 17.2 17.2 17.2 17.2

Actuated g/C Ratio 0.40 0.40 0.69 0.65 0.20 0.20 0.20 0.20 0.20 0.20

v/c Ratio 0.56 0.72 0.82 0.38 0.59 0.58 0.48 0.21 0.30 0.24

Control Delay 34.7 26.9 31.4 8.2 42.3 40.9 7.2 30.6 31.3 7.8

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

Total Delay 34.7 26.9 31.4 8.2 42.3 40.9 7.2 30.6 31.3 7.8

LOS C C C A D D A C C A

Approach Delay 27.8 15.6 26.0 22.6

Approach LOS C B C C

Queue Length 50th (m) 17.5 75.1 40.5 31.6 22.7 24.1 0.0 6.6 16.4 0.0

Queue Length 95th (m) #47.9 116.2 #102.4 57.4 41.3 43.0 16.9 15.4 30.0 10.9

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 240 1417 542 2353 402 437 691 388 639 596

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 0.56 0.72 0.77 0.38 0.35 0.34 0.35 0.12 0.18 0.15

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 87.5

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 22.2 Intersection LOS: C

Intersection Capacity Utilization 78.3% ICU Level of Service D
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Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 365 183 310 339 70 160

Future Volume (vph) 365 183 310 339 70 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.950 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 2972 0 1620 3093 1471 1426

Flt Permitted 0.401 0.950

Satd. Flow (perm) 2972 0 684 3093 1471 1426

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 150 176

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Heavy Vehicles (%) 17% 16% 4% 18% 20% 12%

Adj. Flow (vph) 401 201 341 373 77 176

Shared Lane Traffic (%)

Lane Group Flow (vph) 602 0 341 373 77 176

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.01

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot Perm
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Lane Group EBT EBR WBL WBT NBL NBR

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 39.0 55.5 50.0 10.8 10.8

Actuated g/C Ratio 0.52 0.74 0.66 0.14 0.14

v/c Ratio 0.37 0.55 0.18 0.36 0.50

Control Delay 9.1 7.2 5.3 34.5 10.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 9.1 7.2 5.3 34.5 10.4

LOS A A A C B

Approach Delay 9.1 6.2 17.7

Approach LOS A A B

Queue Length 50th (m) 17.8 11.9 8.7 10.1 0.0

Queue Length 95th (m) 31.4 24.5 15.5 21.9 15.6

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1608 627 2050 292 424

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 0.37 0.54 0.18 0.26 0.42

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 75.4

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.55

Intersection Signal Delay: 9.1 Intersection LOS: A

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: County Road 50 & Highway 89
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 14 490 599 15 27 64

Future Volume (Veh/h) 14 490 599 15 27 64

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 16 544 666 17 30 71

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked

vC, conflicting volume 683 978 342

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 683 978 342

tC, single (s) 4.3 6.8 6.9

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 98 88 89

cM capacity (veh/h) 848 246 660

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 197 363 444 239 101

Volume Left 16 0 0 0 30

Volume Right 0 0 0 17 71

cSH 848 1700 1700 1700 440

Volume to Capacity 0.02 0.21 0.26 0.14 0.23

Queue Length 95th (m) 0.4 0.0 0.0 0.0 6.6

Control Delay (s) 0.9 0.0 0.0 0.0 15.6

Lane LOS A C

Approach Delay (s) 0.3 0.0 15.6

Approach LOS C

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 35.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 15 2 1 68 88 18

Future Volume (Veh/h) 15 2 1 68 88 18

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 17 2 1 76 98 20

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 186 108 118

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 186 108 118

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 100

cM capacity (veh/h) 803 946 1470

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 19 77 118

Volume Left 17 1 0

Volume Right 2 0 20

cSH 816 1470 1700

Volume to Capacity 0.02 0.00 0.07

Queue Length 95th (m) 0.5 0.0 0.0

Control Delay (s) 9.5 0.1 0.0

Lane LOS A A

Approach Delay (s) 9.5 0.1 0.0

Approach LOS A

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 15.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 31 579 40 57 465 80 13 10 60 74 9 31

Future Volume (Veh/h) 31 579 40 57 465 80 13 10 60 74 9 31

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

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

Hourly flow rate (vph) 34 629 43 62 505 87 14 11 65 80 10 34

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 592 672 1134 1434 336 1126 1412 296

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 592 672 1134 1434 336 1126 1412 296

tC, single (s) 4.1 4.2 7.5 6.5 6.9 7.5 6.5 7.1

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.4

p0 queue free % 97 93 89 91 90 36 92 95

cM capacity (veh/h) 994 908 132 122 666 126 125 677

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 34 419 253 62 337 255 90 124

Volume Left 34 0 0 62 0 0 14 80

Volume Right 0 0 43 0 0 87 65 34

cSH 994 1700 1700 908 1700 1700 306 162

Volume to Capacity 0.03 0.25 0.15 0.07 0.20 0.15 0.29 0.77

Queue Length 95th (m) 0.8 0.0 0.0 1.7 0.0 0.0 9.1 36.8

Control Delay (s) 8.8 0.0 0.0 9.3 0.0 0.0 21.6 76.6

Lane LOS A A C F

Approach Delay (s) 0.4 0.9 21.6 76.6

Approach LOS C F

Intersection Summary

Average Delay 7.8

Intersection Capacity Utilization 43.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 41 683 1 9 531 74 0 1 1 56 3 44

Future Volume (Veh/h) 41 683 1 9 531 74 0 1 1 56 3 44

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 43 719 1 9 559 78 0 1 1 59 3 46

Pedestrians 4

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh) 9

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 559 724 1108 1386 364 1024 1387 280

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 559 724 1108 1386 364 1024 1387 280

tC, single (s) 4.3 4.8 7.5 6.5 6.9 7.6 6.5 7.2

tC, 2 stage (s)

tF (s) 2.3 2.5 3.5 4.0 3.3 3.5 4.0 3.5

p0 queue free % 95 99 100 99 100 66 98 93

cM capacity (veh/h) 948 694 145 136 636 175 135 675

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 43 479 241 9 280 280 78 2 108

Volume Left 43 0 0 9 0 0 0 0 59

Volume Right 0 0 1 0 0 0 78 1 46

cSH 948 1700 1700 694 1700 1700 1700 223 302

Volume to Capacity 0.05 0.28 0.14 0.01 0.16 0.16 0.05 0.01 0.36

Queue Length 95th (m) 1.1 0.0 0.0 0.3 0.0 0.0 0.0 0.2 11.9

Control Delay (s) 9.0 0.0 0.0 10.3 0.0 0.0 0.0 21.3 25.7

Lane LOS A B C D

Approach Delay (s) 0.5 0.1 21.3 25.7

Approach LOS C D

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 42.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 758 1 3 633 0 16

Future Volume (Veh/h) 758 1 3 633 0 16

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 815 1 3 681 0 17

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 816 1162 408

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 816 1162 408

tC, single (s) 4.1 6.8 7.1

tC, 2 stage (s)

tF (s) 2.2 3.5 3.4

p0 queue free % 100 100 97

cM capacity (veh/h) 820 190 573

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 543 273 230 454 17

Volume Left 0 0 3 0 0

Volume Right 0 1 0 0 17

cSH 1700 1700 820 1700 573

Volume to Capacity 0.32 0.16 0.00 0.27 0.03

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

Control Delay (s) 0.0 0.0 0.2 0.0 11.5

Lane LOS A B

Approach Delay (s) 0.0 0.1 11.5

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 31.0% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 38 604 185 272 424 10 193 26 104 10 36 21

Future Volume (vph) 38 604 185 272 424 10 193 26 104 10 36 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Frt 0.965 0.996 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.963 0.950

Satd. Flow (prot) 1825 3150 0 1807 3455 0 1387 1475 1617 1825 1779 1633

Flt Permitted 0.484 0.250 0.732 0.750 0.676

Satd. Flow (perm) 930 3150 0 476 3455 0 1069 1149 1617 1299 1779 1633

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 44 4 112 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 0% 5% 34% 1% 5% 14% 25% 0% 1% 0% 8% 0%

Adj. Flow (vph) 41 649 199 292 456 11 208 28 112 11 39 23

Shared Lane Traffic (%) 44%

Lane Group Flow (vph) 41 848 0 292 467 0 116 120 112 11 39 23

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

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

Protected Phases 4 3 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 42.1 42.1 60.2 57.2 15.9 15.9 15.9 15.9 15.9 15.9

Actuated g/C Ratio 0.49 0.49 0.70 0.66 0.18 0.18 0.18 0.18 0.18 0.18

v/c Ratio 0.09 0.54 0.58 0.20 0.59 0.57 0.29 0.05 0.12 0.06

Control Delay 16.2 17.9 10.3 6.4 44.5 42.4 7.9 27.9 29.1 0.3

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

Total Delay 16.2 17.9 10.3 6.4 44.5 42.4 7.9 27.9 29.1 0.3

LOS B B B A D D A C C A

Approach Delay 17.8 7.9 32.0 19.8

Approach LOS B A C B

Queue Length 50th (m) 3.3 43.3 14.3 13.3 18.5 19.0 0.0 1.5 5.4 0.0

Queue Length 95th (m) 12.0 86.8 32.3 25.8 35.6 36.1 12.3 5.7 13.3 0.0

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 454 1562 643 2295 361 388 620 439 601 610

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 0.09 0.54 0.45 0.20 0.32 0.31 0.18 0.03 0.06 0.04

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 86.1

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.59

Intersection Signal Delay: 16.6 Intersection LOS: B

Intersection Capacity Utilization 64.5% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 452 70 204 727 248 386

Future Volume (vph) 452 70 204 727 248 386

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.980 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3205 0 1532 3444 1665 921

Flt Permitted 0.418 0.950

Satd. Flow (perm) 3205 0 674 3444 1665 921

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 30 415

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 12% 9% 10% 6% 6% 4%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 486 75 219 782 267 415

Shared Lane Traffic (%)

Lane Group Flow (vph) 561 0 219 782 267 415

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 39.7 55.5 50.0 14.6 14.6

Actuated g/C Ratio 0.50 0.70 0.63 0.18 0.18

v/c Ratio 0.35 0.39 0.36 0.87 0.82

Control Delay 12.3 6.4 7.6 61.0 18.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 12.3 6.4 7.6 61.0 18.5

LOS B A A E B

Approach Delay 12.3 7.3 35.1

Approach LOS B A D

Queue Length 50th (m) 24.2 9.8 26.5 39.4 0.0

Queue Length 95th (m) 36.3 17.1 36.0 #78.6 #46.4

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1620 580 2175 315 510

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 0.35 0.38 0.36 0.85 0.81

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 79.2

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 17.0 Intersection LOS: B

Intersection Capacity Utilization 69.7% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 51 784 901 48 20 27

Future Volume (Veh/h) 51 784 901 48 20 27

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 55 843 969 52 22 29

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.93

vC, conflicting volume 1021 1526 510

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1021 1411 510

tC, single (s) 4.1 7.0 6.9

tC, 2 stage (s)

tF (s) 2.2 3.6 3.3

p0 queue free % 92 79 94

cM capacity (veh/h) 688 104 513

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 336 562 646 375 51

Volume Left 55 0 0 0 22

Volume Right 0 0 0 52 29

cSH 688 1700 1700 1700 191

Volume to Capacity 0.08 0.33 0.38 0.22 0.27

Queue Length 95th (m) 2.0 0.0 0.0 0.0 7.9

Control Delay (s) 2.6 0.0 0.0 0.0 30.6

Lane LOS A D

Approach Delay (s) 1.0 0.0 30.6

Approach LOS D

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 62.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 80 4 4 114 104 72

Future Volume (Veh/h) 80 4 4 114 104 72

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 89 4 4 127 116 80

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 291 156 196

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 291 156 196

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 87 100 100

cM capacity (veh/h) 698 890 1377

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 93 131 196

Volume Left 89 4 0

Volume Right 4 0 80

cSH 704 1377 1700

Volume to Capacity 0.13 0.00 0.12

Queue Length 95th (m) 3.4 0.1 0.0

Control Delay (s) 10.9 0.3 0.0

Lane LOS B A

Approach Delay (s) 10.9 0.3 0.0

Approach LOS B

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 21.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 30 754 43 147 872 65 65 15 124 49 9 38

Future Volume (Veh/h) 30 754 43 147 872 65 65 15 124 49 9 38

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 32 794 45 155 918 68 68 16 131 52 9 40

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 986 839 1694 2176 420 1862 2165 493

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 986 839 1694 2176 420 1862 2165 493

tC, single (s) 4.1 4.1 7.7 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3

p0 queue free % 95 81 0 56 78 0 76 92

cM capacity (veh/h) 709 804 35 36 588 20 37 527

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 32 529 310 155 612 374 215 101

Volume Left 32 0 0 155 0 0 68 52

Volume Right 0 0 45 0 0 68 131 40

cSH 709 1700 1700 804 1700 1700 82 34

Volume to Capacity 0.05 0.31 0.18 0.19 0.36 0.22 2.62 2.98

Queue Length 95th (m) 1.1 0.0 0.0 5.4 0.0 0.0 156.0 88.4

Control Delay (s) 10.3 0.0 0.0 10.5 0.0 0.0 840.8 1138.4

Lane LOS B B F F

Approach Delay (s) 0.4 1.4 840.8 1138.4

Approach LOS F F

Intersection Summary

Average Delay 127.9

Intersection Capacity Utilization 53.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 72 882 9 19 975 121 0 0 10 101 1 61

Future Volume (Veh/h) 72 882 9 19 975 121 0 0 10 101 1 61

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 76 928 9 20 1026 127 0 0 11 106 1 64

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh) 9

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1026 937 1638 2150 468 1693 2155 513

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1026 937 1638 2150 468 1693 2155 513

tC, single (s) 4.2 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.3 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 88 97 100 100 98 0 98 87

cM capacity (veh/h) 643 739 52 42 547 53 42 512

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 76 619 318 20 513 513 127 11 171

Volume Left 76 0 0 20 0 0 0 0 106

Volume Right 0 0 9 0 0 0 127 11 64

cSH 643 1700 1700 739 1700 1700 1700 547 82

Volume to Capacity 0.12 0.36 0.19 0.03 0.30 0.30 0.07 0.02 2.08

Queue Length 95th (m) 3.0 0.0 0.0 0.6 0.0 0.0 0.0 0.5 116.2

Control Delay (s) 11.3 0.0 0.0 10.0 0.0 0.0 0.0 11.7 608.4

Lane LOS B B B F

Approach Delay (s) 0.9 0.2 11.7 608.4

Approach LOS B F

Intersection Summary

Average Delay 44.4

Intersection Capacity Utilization 53.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 963 5 6 1166 0 15

Future Volume (Veh/h) 963 5 6 1166 0 15

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 993 5 6 1202 0 15

Pedestrians 3

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1001 1612 502

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1001 1612 502

tC, single (s) 4.1 6.8 7.5

tC, 2 stage (s)

tF (s) 2.2 3.5 3.6

p0 queue free % 99 100 97

cM capacity (veh/h) 698 96 446

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 662 336 407 801 15

Volume Left 0 0 6 0 0

Volume Right 0 5 0 0 15

cSH 1700 1700 698 1700 446

Volume to Capacity 0.39 0.20 0.01 0.47 0.03

Queue Length 95th (m) 0.0 0.0 0.2 0.0 0.8

Control Delay (s) 0.0 0.0 0.3 0.0 13.4

Lane LOS A B

Approach Delay (s) 0.0 0.1 13.4

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 46.4% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 54 664 315 277 692 30 428 45 203 27 54 81

Future Volume (vph) 54 664 315 277 692 30 428 45 203 27 54 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.952 0.994 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.961 0.950

Satd. Flow (prot) 1825 3220 0 1825 3557 0 1534 1579 1617 1722 1921 1601

Flt Permitted 0.366 0.147 0.720 0.728 0.456

Satd. Flow (perm) 703 3220 0 282 3557 0 1160 1193 1588 823 1921 1577

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 86 7 211 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 1 8 8 1 3 6 6 3

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 2% 17% 0% 2% 0% 13% 3% 1% 6% 0% 2%

Adj. Flow (vph) 56 692 328 289 721 31 446 47 211 28 56 84

Shared Lane Traffic (%) 45%

Lane Group Flow (vph) 56 1020 0 289 752 0 245 248 211 28 56 84

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 39.3 39.3 60.2 57.2 24.9 24.9 24.9 24.9 24.9 24.9

Actuated g/C Ratio 0.41 0.41 0.63 0.60 0.26 0.26 0.26 0.26 0.26 0.26

v/c Ratio 0.19 0.74 0.72 0.35 0.81 0.79 0.37 0.13 0.11 0.18

Control Delay 24.2 27.7 23.2 10.7 53.9 52.0 5.8 27.7 26.5 6.5

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

Total Delay 24.2 27.7 23.2 10.7 53.9 52.0 5.8 27.7 26.5 6.5

LOS C C C B D D A C C A

Approach Delay 27.5 14.1 38.8 16.7

Approach LOS C B D B

Queue Length 50th (m) 7.0 81.4 24.5 37.4 44.2 44.5 0.0 3.9 7.8 0.0

Queue Length 95th (m) 17.8 #128.6 51.3 49.3 #80.3 #80.0 15.8 10.7 16.8 9.9

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 290 1379 504 2141 354 364 632 251 587 543

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 0.19 0.74 0.57 0.35 0.69 0.68 0.33 0.11 0.10 0.15

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 95.1

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.81

Intersection Signal Delay: 24.9 Intersection LOS: C

Intersection Capacity Utilization 79.7% ICU Level of Service D
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Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 583 88 219 648 163 236

Future Volume (vph) 583 88 219 648 163 236

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.980 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3462 0 1668 3544 1713 949

Flt Permitted 0.352 0.950

Satd. Flow (perm) 3462 0 618 3544 1713 949

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 29 243

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Heavy Vehicles (%) 2% 12% 1% 3% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 601 91 226 668 168 243

Shared Lane Traffic (%)

Lane Group Flow (vph) 692 0 226 668 168 243

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 40.0 55.5 50.0 12.7 12.7

Actuated g/C Ratio 0.52 0.72 0.65 0.16 0.16

v/c Ratio 0.38 0.41 0.29 0.60 0.68

Control Delay 12.0 6.2 6.6 39.5 14.8

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 12.0 6.2 6.6 39.5 14.8

LOS B A A D B

Approach Delay 12.0 6.5 24.9

Approach LOS B A C

Queue Length 50th (m) 28.6 8.8 19.5 23.1 0.0

Queue Length 95th (m) 45.3 17.1 29.7 41.4 21.8

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1806 579 2294 332 380

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 0.38 0.39 0.29 0.51 0.64

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 77.3

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 12.2 Intersection LOS: B

Intersection Capacity Utilization 65.8% ICU Level of Service C

Analysis Period (min) 15
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Splits and Phases:     1: County Road 50 & Highway 89
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 14 745 697 37 31 13

Future Volume (Veh/h) 14 745 697 37 31 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 810 758 40 34 14

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.90

vC, conflicting volume 798 1213 399

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 798 1023 399

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 84 98

cM capacity (veh/h) 833 209 606

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 285 540 505 293 48

Volume Left 15 0 0 0 34

Volume Right 0 0 0 40 14

cSH 833 1700 1700 1700 258

Volume to Capacity 0.02 0.32 0.30 0.17 0.19

Queue Length 95th (m) 0.4 0.0 0.0 0.0 5.1

Control Delay (s) 0.7 0.0 0.0 0.0 22.1

Lane LOS A C

Approach Delay (s) 0.2 0.0 22.1

Approach LOS C

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 40.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 161 8 13 145 136 187

Future Volume (Veh/h) 161 8 13 145 136 187

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 179 9 14 161 151 208

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 444 255 359

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 444 255 359

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 68 99 99

cM capacity (veh/h) 565 784 1200

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 188 175 359

Volume Left 179 14 0

Volume Right 9 0 208

cSH 572 1200 1700

Volume to Capacity 0.33 0.01 0.21

Queue Length 95th (m) 10.8 0.3 0.0

Control Delay (s) 14.3 0.7 0.0

Lane LOS B A

Approach Delay (s) 14.3 0.7 0.0

Approach LOS B

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 34.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 44 714 75 215 761 168 89 14 205 133 34 46

Future Volume (Veh/h) 44 714 75 215 761 168 89 14 205 133 34 46

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 46 752 79 226 801 177 94 15 216 140 36 48

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 978 831 1802 2314 416 2033 2264 489

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 978 831 1802 2314 416 2033 2264 489

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 94 72 0 42 63 0 0 91

cM capacity (veh/h) 714 797 0 26 592 9 28 530

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 46 501 330 226 534 444 325 224

Volume Left 46 0 0 226 0 0 94 140

Volume Right 0 0 79 0 0 177 216 48

cSH 714 1700 1700 797 1700 1700 0 13

Volume to Capacity 0.06 0.29 0.19 0.28 0.31 0.26 Err 17.17

Queue Length 95th (m) 1.6 0.0 0.0 8.9 0.0 0.0 Err Err

Control Delay (s) 10.4 0.0 0.0 11.3 0.0 0.0 Err Err

Lane LOS B B F F

Approach Delay (s) 0.5 2.1 Err Err

Approach LOS F F

Intersection Summary

Average Delay Err

Intersection Capacity Utilization 67.7% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 72 1039 6 27 1101 160 1 6 10 155 5 65

Future Volume (Veh/h) 72 1039 6 27 1101 160 1 6 10 155 5 65

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 76 1094 6 28 1159 168 1 6 11 163 5 68

Pedestrians 1

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh) 9

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1159 1101 1888 2465 551 1928 2468 580

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1159 1101 1888 2465 551 1928 2468 580

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.6 6.5 7.0

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 87 96 96 77 98 0 80 85

cM capacity (veh/h) 599 641 28 26 483 28 26 451

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 76 729 371 28 580 580 168 18 236

Volume Left 76 0 0 28 0 0 0 1 163

Volume Right 0 0 6 0 0 0 168 11 68

cSH 599 1700 1700 641 1700 1700 1700 62 38

Volume to Capacity 0.13 0.43 0.22 0.04 0.34 0.34 0.10 0.29 6.19

Queue Length 95th (m) 3.3 0.0 0.0 1.0 0.0 0.0 0.0 7.9 Err

Control Delay (s) 11.9 0.0 0.0 10.9 0.0 0.0 0.0 86.1 Err

Lane LOS B B F F

Approach Delay (s) 0.8 0.2 86.1 Err

Approach LOS F F

Intersection Summary

Average Delay 848.3

Intersection Capacity Utilization 59.9% ICU Level of Service B

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1230 3 6 1283 0 9

Future Volume (Veh/h) 1230 3 6 1283 0 9

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 1309 3 6 1365 0 10

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1312 2005 656

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1312 2005 656

tC, single (s) 4.1 6.8 7.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.5

p0 queue free % 99 100 97

cM capacity (veh/h) 534 52 374

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 873 439 461 910 10

Volume Left 0 0 6 0 0

Volume Right 0 3 0 0 10

cSH 1700 1700 534 1700 374

Volume to Capacity 0.51 0.26 0.01 0.54 0.03

Queue Length 95th (m) 0.0 0.0 0.3 0.0 0.6

Control Delay (s) 0.0 0.0 0.3 0.0 14.9

Lane LOS A B

Approach Delay (s) 0.0 0.1 14.9

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 49.6% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 145 907 186 451 913 35 257 56 260 51 123 100

Future Volume (vph) 145 907 186 451 913 35 257 56 260 51 123 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.974 0.994 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.968 0.950

Satd. Flow (prot) 1807 3506 0 1825 3590 0 1683 1733 1617 1772 1921 1633

Flt Permitted 0.281 0.108 0.673 0.724 0.578

Satd. Flow (perm) 534 3506 0 207 3590 0 1188 1293 1593 1076 1921 1607

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 26 7 280 97

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 3 1 1 3 4 3 3 4

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 1% 0% 6% 0% 1% 0% 3% 0% 1% 3% 0% 0%

Adj. Flow (vph) 156 975 200 485 982 38 276 60 280 55 132 108

Shared Lane Traffic (%) 41%

Lane Group Flow (vph) 156 1175 0 485 1020 0 163 173 280 55 132 108

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 33.2 33.2 60.3 57.3 19.1 19.1 19.1 19.1 19.1 19.1

Actuated g/C Ratio 0.37 0.37 0.67 0.64 0.21 0.21 0.21 0.21 0.21 0.21

v/c Ratio 0.79 0.89 0.96 0.44 0.64 0.63 0.50 0.24 0.32 0.26

Control Delay 57.3 37.3 58.2 9.7 43.7 42.0 6.8 30.7 31.0 8.9

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

Total Delay 57.3 37.3 58.2 9.7 43.7 42.0 6.8 30.7 31.0 8.9

LOS E D E A D D A C C A

Approach Delay 39.6 25.3 26.5 22.9

Approach LOS D C C C

Queue Length 50th (m) 23.3 96.0 64.2 41.0 26.9 28.4 0.0 7.8 19.2 1.5

Queue Length 95th (m) #65.4 #161.7 #147.3 71.9 47.5 49.2 17.7 17.6 33.8 13.4

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 198 1316 503 2301 387 421 707 350 625 588

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 0.79 0.89 0.96 0.44 0.42 0.41 0.40 0.16 0.21 0.18

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 89.5

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.96

Intersection Signal Delay: 30.4 Intersection LOS: C

Intersection Capacity Utilization 95.6% ICU Level of Service F
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Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 422 212 359 393 81 185

Future Volume (vph) 422 212 359 393 81 185

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.950 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 2972 0 1620 3093 1471 1426

Flt Permitted 0.348 0.950

Satd. Flow (perm) 2972 0 593 3093 1471 1426

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 150 203

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Heavy Vehicles (%) 17% 16% 4% 18% 20% 12%

Adj. Flow (vph) 464 233 395 432 89 203

Shared Lane Traffic (%)

Lane Group Flow (vph) 697 0 395 432 89 203

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.01

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot Perm
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Lane Group EBT EBR WBL WBT NBL NBR

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 38.4 55.5 50.0 11.2 11.2

Actuated g/C Ratio 0.51 0.73 0.66 0.15 0.15

v/c Ratio 0.44 0.70 0.21 0.41 0.53

Control Delay 10.4 11.8 5.6 35.4 10.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 10.4 11.8 5.6 35.4 10.2

LOS B B A D B

Approach Delay 10.4 8.6 17.9

Approach LOS B A B

Queue Length 50th (m) 23.0 14.5 10.3 11.7 0.0

Queue Length 95th (m) 39.6 #32.2 18.8 24.6 16.5

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1581 569 2042 291 444

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 0.44 0.69 0.21 0.31 0.46

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 75.8

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.70

Intersection Signal Delay: 10.8 Intersection LOS: B

Intersection Capacity Utilization 72.9% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Splits and Phases:     1: County Road 50 & Highway 89
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 16 567 694 17 31 74

Future Volume (Veh/h) 16 567 694 17 31 74

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 18 630 771 19 34 82

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked

vC, conflicting volume 790 1132 395

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 790 1132 395

tC, single (s) 4.3 6.8 6.9

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 98 83 87

cM capacity (veh/h) 770 195 610

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 228 420 514 276 116

Volume Left 18 0 0 0 34

Volume Right 0 0 0 19 82

cSH 770 1700 1700 1700 376

Volume to Capacity 0.02 0.25 0.30 0.16 0.31

Queue Length 95th (m) 0.5 0.0 0.0 0.0 9.8

Control Delay (s) 1.0 0.0 0.0 0.0 18.8

Lane LOS A C

Approach Delay (s) 0.4 0.0 18.8

Approach LOS C

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 40.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2036 Future Background - AM

21: Concession Road 7 & Street A 9/7/2017

2036 Future Background - AM  6/13/2017 Baseline Synchro 9 Light Report

MNF Page 5

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 15 2 1 79 102 18

Future Volume (Veh/h) 15 2 1 79 102 18

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 17 2 1 88 113 20

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 213 123 133

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 213 123 133

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 100

cM capacity (veh/h) 775 928 1452

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 19 89 133

Volume Left 17 1 0

Volume Right 2 0 20

cSH 788 1452 1700

Volume to Capacity 0.02 0.00 0.08

Queue Length 95th (m) 0.6 0.0 0.0

Control Delay (s) 9.7 0.1 0.0

Lane LOS A A

Approach Delay (s) 9.7 0.1 0.0

Approach LOS A

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 16.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 36 672 45 64 539 93 14 12 68 86 10 36

Future Volume (Veh/h) 36 672 45 64 539 93 14 12 68 86 10 36

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

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

Hourly flow rate (vph) 39 730 49 70 586 101 15 13 74 93 11 39

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 687 779 1310 1660 390 1300 1634 344

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 687 779 1310 1660 390 1300 1634 344

tC, single (s) 4.1 4.2 7.5 6.5 6.9 7.5 6.5 7.1

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.4

p0 queue free % 96 92 84 85 88 0 88 94

cM capacity (veh/h) 916 827 92 86 615 85 90 630

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 39 487 292 70 391 296 102 143

Volume Left 39 0 0 70 0 0 15 93

Volume Right 0 0 49 0 0 101 74 39

cSH 916 1700 1700 827 1700 1700 235 112

Volume to Capacity 0.04 0.29 0.17 0.08 0.23 0.17 0.43 1.28

Queue Length 95th (m) 1.0 0.0 0.0 2.1 0.0 0.0 15.6 72.2

Control Delay (s) 9.1 0.0 0.0 9.8 0.0 0.0 31.6 248.2

Lane LOS A A D F

Approach Delay (s) 0.4 0.9 31.6 248.2

Approach LOS D F

Intersection Summary

Average Delay 21.8

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 48 791 1 10 614 86 0 1 1 65 3 51

Future Volume (Veh/h) 48 791 1 10 614 86 0 1 1 65 3 51

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 51 833 1 11 646 91 0 1 1 68 3 54

Pedestrians 4

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh) 9

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 646 838 1286 1608 421 1188 1608 323

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 646 838 1286 1608 421 1188 1608 323

tC, single (s) 4.3 4.8 7.5 6.5 6.9 7.6 6.5 7.2

tC, 2 stage (s)

tF (s) 2.3 2.5 3.5 4.0 3.3 3.5 4.0 3.5

p0 queue free % 94 98 100 99 100 48 97 91

cM capacity (veh/h) 877 619 103 98 585 131 98 631

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 51 555 279 11 323 323 91 2 125

Volume Left 51 0 0 11 0 0 0 0 68

Volume Right 0 0 1 0 0 0 91 1 54

cSH 877 1700 1700 619 1700 1700 1700 167 227

Volume to Capacity 0.06 0.33 0.16 0.02 0.19 0.19 0.05 0.01 0.55

Queue Length 95th (m) 1.4 0.0 0.0 0.4 0.0 0.0 0.0 0.3 22.6

Control Delay (s) 9.4 0.0 0.0 10.9 0.0 0.0 0.0 26.8 40.4

Lane LOS A B D E

Approach Delay (s) 0.5 0.2 26.8 40.4

Approach LOS D E

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 45.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 877 1 3 732 0 19

Future Volume (Veh/h) 877 1 3 732 0 19

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 943 1 3 787 0 20

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 944 1343 472

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 944 1343 472

tC, single (s) 4.1 6.8 7.1

tC, 2 stage (s)

tF (s) 2.2 3.5 3.4

p0 queue free % 100 100 96

cM capacity (veh/h) 735 145 520

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 629 315 265 525 20

Volume Left 0 0 3 0 0

Volume Right 0 1 0 0 20

cSH 1700 1700 735 1700 520

Volume to Capacity 0.37 0.19 0.00 0.31 0.04

Queue Length 95th (m) 0.0 0.0 0.1 0.0 0.9

Control Delay (s) 0.0 0.0 0.2 0.0 12.2

Lane LOS A B

Approach Delay (s) 0.0 0.1 12.2

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 34.3% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 44 699 214 315 490 12 224 30 121 12 42 24

Future Volume (vph) 44 699 214 315 490 12 224 30 121 12 42 24

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Frt 0.965 0.996 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.963 0.950

Satd. Flow (prot) 1825 3151 0 1807 3455 0 1387 1474 1617 1825 1779 1633

Flt Permitted 0.451 0.175 0.728 0.746 0.658

Satd. Flow (perm) 866 3151 0 333 3455 0 1063 1142 1617 1264 1779 1633

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 44 4 130 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 0% 5% 34% 1% 5% 14% 25% 0% 1% 0% 8% 0%

Adj. Flow (vph) 47 752 230 339 527 13 241 32 130 13 45 26

Shared Lane Traffic (%) 44%

Lane Group Flow (vph) 47 982 0 339 540 0 135 138 130 13 45 26

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

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

Protected Phases 4 3 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 38.4 38.4 60.3 57.3 17.6 17.6 17.6 17.6 17.6 17.6

Actuated g/C Ratio 0.44 0.44 0.69 0.65 0.20 0.20 0.20 0.20 0.20 0.20

v/c Ratio 0.12 0.70 0.71 0.24 0.64 0.61 0.30 0.05 0.13 0.07

Control Delay 20.5 25.2 19.0 7.4 45.8 43.1 7.2 27.2 28.5 0.3

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

Total Delay 20.5 25.2 19.0 7.4 45.8 43.1 7.2 27.2 28.5 0.3

LOS C C B A D D A C C A

Approach Delay 24.9 11.9 32.4 19.6

Approach LOS C B C B

Queue Length 50th (m) 4.6 65.7 19.3 17.0 22.0 22.3 0.0 1.8 6.3 0.0

Queue Length 95th (m) 14.5 #124.4 57.7 32.7 40.8 40.9 12.9 6.2 14.5 0.0

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 378 1401 565 2251 352 378 622 418 589 600

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 0.12 0.70 0.60 0.24 0.38 0.37 0.21 0.03 0.08 0.04

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 87.9

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 21.2 Intersection LOS: C

Intersection Capacity Utilization 71.4% ICU Level of Service C

Analysis Period (min) 15

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

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 522 81 236 840 287 447

Future Volume (vph) 522 81 236 840 287 447

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.980 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3205 0 1532 3444 1665 921

Flt Permitted 0.367 0.950

Satd. Flow (perm) 3205 0 592 3444 1665 921

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 30 378

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 12% 9% 10% 6% 6% 4%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 561 87 254 903 309 481

Shared Lane Traffic (%)

Lane Group Flow (vph) 648 0 254 903 309 481

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 39.2 55.5 50.0 15.0 15.0

Actuated g/C Ratio 0.49 0.70 0.63 0.19 0.19

v/c Ratio 0.41 0.49 0.42 0.99 1.00

Control Delay 13.3 7.8 8.2 83.1 52.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 13.3 7.8 8.2 83.1 52.7

LOS B A A F D

Approach Delay 13.3 8.1 64.6

Approach LOS B A E

Queue Length 50th (m) 29.7 11.6 32.1 47.0 ~17.1

Queue Length 95th (m) 42.9 19.8 43.2 #94.6 #81.4

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1594 530 2163 313 480

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 0.41 0.48 0.42 0.99 1.00

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 79.6

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.00

Intersection Signal Delay: 26.6 Intersection LOS: C

Intersection Capacity Utilization 73.6% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

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

     Queue shown is maximum after two cycles.

Splits and Phases:     1: County Road 50 & Highway 89
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 59 907 1041 55 23 31

Future Volume (Veh/h) 59 907 1041 55 23 31

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 63 975 1119 59 25 33

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.90

vC, conflicting volume 1178 1762 589

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1178 1629 589

tC, single (s) 4.1 7.0 6.9

tC, 2 stage (s)

tF (s) 2.2 3.6 3.3

p0 queue free % 90 64 93

cM capacity (veh/h) 600 70 457

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 388 650 746 432 58

Volume Left 63 0 0 0 25

Volume Right 0 0 0 59 33

cSH 600 1700 1700 1700 136

Volume to Capacity 0.10 0.38 0.44 0.25 0.43

Queue Length 95th (m) 2.7 0.0 0.0 0.0 14.3

Control Delay (s) 3.2 0.0 0.0 0.0 50.0

Lane LOS A F

Approach Delay (s) 1.2 0.0 50.0

Approach LOS F

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 70.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 72 4 4 153 141 79

Future Volume (Veh/h) 72 4 4 153 141 79

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 80 4 4 170 157 88

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 379 201 245

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 379 201 245

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 87 100 100

cM capacity (veh/h) 621 840 1321

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 84 174 245

Volume Left 80 4 0

Volume Right 4 0 88

cSH 629 1321 1700

Volume to Capacity 0.13 0.00 0.14

Queue Length 95th (m) 3.5 0.1 0.0

Control Delay (s) 11.6 0.2 0.0

Lane LOS B A

Approach Delay (s) 11.6 0.2 0.0

Approach LOS B

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 23.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 35 876 47 161 1012 75 70 17 138 57 10 44

Future Volume (Veh/h) 35 876 47 161 1012 75 70 17 138 57 10 44

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 37 922 49 169 1065 79 74 18 145 60 11 46

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1144 971 1942 2502 486 2132 2488 572

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1144 971 1942 2502 486 2132 2488 572

tC, single (s) 4.1 4.1 7.7 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3

p0 queue free % 94 76 0 14 73 0 49 90

cM capacity (veh/h) 618 718 15 21 533 5 21 468

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 37 615 356 169 710 434 237 117

Volume Left 37 0 0 169 0 0 74 60

Volume Right 0 0 49 0 0 79 145 46

cSH 618 1700 1700 718 1700 1700 40 9

Volume to Capacity 0.06 0.36 0.21 0.24 0.42 0.26 5.91 13.48

Queue Length 95th (m) 1.4 0.0 0.0 6.9 0.0 0.0 Err Err

Control Delay (s) 11.2 0.0 0.0 11.6 0.0 0.0 Err Err

Lane LOS B B F F

Approach Delay (s) 0.4 1.5 Err Err

Approach LOS F F

Intersection Summary

Average Delay 1324.1

Intersection Capacity Utilization 59.1% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 83 1018 10 22 1123 140 0 0 12 117 1 71

Future Volume (Veh/h) 83 1018 10 22 1123 140 0 0 12 117 1 71

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 87 1072 11 23 1182 147 0 0 13 123 1 75

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh) 9

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1182 1083 1889 2480 542 1951 2485 591

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1182 1083 1889 2480 542 1951 2485 591

tC, single (s) 4.2 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.3 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 84 96 100 100 97 0 96 84

cM capacity (veh/h) 559 652 30 25 490 33 24 455

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 87 715 368 23 591 591 147 13 199

Volume Left 87 0 0 23 0 0 0 0 123

Volume Right 0 0 11 0 0 0 147 13 75

cSH 559 1700 1700 652 1700 1700 1700 490 50

Volume to Capacity 0.16 0.42 0.22 0.04 0.35 0.35 0.09 0.03 3.96

Queue Length 95th (m) 4.2 0.0 0.0 0.8 0.0 0.0 0.0 0.6 Err

Control Delay (s) 12.6 0.0 0.0 10.7 0.0 0.0 0.0 12.5 Err

Lane LOS B B B F

Approach Delay (s) 0.9 0.2 12.5 Err

Approach LOS B F

Intersection Summary

Average Delay 728.3

Intersection Capacity Utilization 58.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1112 6 7 1344 0 17

Future Volume (Veh/h) 1112 6 7 1344 0 17

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 1146 6 7 1386 0 18

Pedestrians 3

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1155 1859 579

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1155 1859 579

tC, single (s) 4.1 6.8 7.5

tC, 2 stage (s)

tF (s) 2.2 3.5 3.6

p0 queue free % 99 100 95

cM capacity (veh/h) 610 65 393

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 764 388 469 924 18

Volume Left 0 0 7 0 0

Volume Right 0 6 0 0 18

cSH 1700 1700 610 1700 393

Volume to Capacity 0.45 0.23 0.01 0.54 0.05

Queue Length 95th (m) 0.0 0.0 0.3 0.0 1.1

Control Delay (s) 0.0 0.0 0.3 0.0 14.6

Lane LOS A B

Approach Delay (s) 0.0 0.1 14.6

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 52.0% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 63 765 365 321 795 35 496 52 235 31 63 94

Future Volume (vph) 63 765 365 321 795 35 496 52 235 31 63 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.952 0.994 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.961 0.950

Satd. Flow (prot) 1825 3219 0 1825 3557 0 1534 1578 1617 1722 1921 1601

Flt Permitted 0.328 0.097 0.714 0.721 0.403

Satd. Flow (perm) 630 3219 0 186 3557 0 1150 1182 1588 728 1921 1577

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 87 7 245 98

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 1 8 8 1 3 6 6 3

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 2% 17% 0% 2% 0% 13% 3% 1% 6% 0% 2%

Adj. Flow (vph) 66 797 380 334 828 36 517 54 245 32 66 98

Shared Lane Traffic (%) 45%

Lane Group Flow (vph) 66 1177 0 334 864 0 284 287 245 32 66 98

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 37.2 37.2 60.1 57.1 27.1 27.1 27.1 27.1 27.1 27.1

Actuated g/C Ratio 0.38 0.38 0.62 0.59 0.28 0.28 0.28 0.28 0.28 0.28

v/c Ratio 0.27 0.92 0.87 0.41 0.89 0.87 0.40 0.16 0.12 0.19

Control Delay 27.9 40.5 46.2 11.9 63.3 60.4 5.6 28.5 26.5 6.6

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

Total Delay 27.9 40.5 46.2 11.9 63.3 60.4 5.6 28.5 26.5 6.6

LOS C D D B E E A C C A

Approach Delay 39.8 21.5 45.0 16.9

Approach LOS D C D B

Queue Length 50th (m) 9.0 108.8 44.8 45.2 53.5 53.8 0.0 4.5 9.2 0.0

Queue Length 95th (m) 21.1 #163.5 #81.6 58.4 #100.4 #100.1 16.8 12.0 19.2 11.1

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 241 1285 452 2091 343 353 646 217 573 540

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 0.27 0.92 0.74 0.41 0.83 0.81 0.38 0.15 0.12 0.18

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 97.2

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.92

Intersection Signal Delay: 33.4 Intersection LOS: C

Intersection Capacity Utilization 87.3% ICU Level of Service E
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Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 672 102 245 744 189 274

Future Volume (vph) 672 102 245 744 189 274

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.980 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3462 0 1668 3544 1713 949

Flt Permitted 0.299 0.950

Satd. Flow (perm) 3462 0 525 3544 1713 949

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 29 282

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Heavy Vehicles (%) 2% 12% 1% 3% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 693 105 253 767 195 282

Shared Lane Traffic (%)

Lane Group Flow (vph) 798 0 253 767 195 282

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 39.7 55.5 50.0 13.2 13.2

Actuated g/C Ratio 0.51 0.71 0.64 0.17 0.17

v/c Ratio 0.45 0.51 0.34 0.67 0.72

Control Delay 13.2 7.8 7.0 42.6 15.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 13.2 7.8 7.0 42.6 15.5

LOS B A A D B

Approach Delay 13.2 7.2 26.6

Approach LOS B A C

Queue Length 50th (m) 37.0 10.9 24.8 27.2 0.0

Queue Length 95th (m) 53.8 19.2 34.8 47.6 #31.0

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1779 521 2279 330 410

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 0.45 0.49 0.34 0.59 0.69

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 77.8

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 13.3 Intersection LOS: B

Intersection Capacity Utilization 68.7% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Splits and Phases:     1: County Road 50 & Highway 89
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 15 820 765 40 34 14

Future Volume (Veh/h) 15 820 765 40 34 14

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 891 832 43 37 15

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.88

vC, conflicting volume 875 1331 438

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 875 1109 438

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 79 97

cM capacity (veh/h) 780 179 573

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 313 594 555 320 52

Volume Left 16 0 0 0 37

Volume Right 0 0 0 43 15

cSH 780 1700 1700 1700 223

Volume to Capacity 0.02 0.35 0.33 0.19 0.23

Queue Length 95th (m) 0.5 0.0 0.0 0.0 6.7

Control Delay (s) 0.7 0.0 0.0 0.0 26.0

Lane LOS A D

Approach Delay (s) 0.3 0.0 26.0

Approach LOS D

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 43.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 161 8 13 169 158 187

Future Volume (Veh/h) 161 8 13 169 158 187

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 179 9 14 188 176 208

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 496 280 384

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 496 280 384

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 66 99 99

cM capacity (veh/h) 527 759 1174

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 188 202 384

Volume Left 179 14 0

Volume Right 9 0 208

cSH 535 1174 1700

Volume to Capacity 0.35 0.01 0.23

Queue Length 95th (m) 11.9 0.3 0.0

Control Delay (s) 15.3 0.7 0.0

Lane LOS C A

Approach Delay (s) 15.3 0.7 0.0

Approach LOS C

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 35.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 51 831 79 228 886 195 92 16 224 154 39 53

Future Volume (Veh/h) 51 831 79 228 886 195 92 16 224 154 39 53

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 54 875 83 240 933 205 97 17 236 162 41 56

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1138 958 2048 2642 479 2306 2582 569

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1138 958 2048 2642 479 2306 2582 569

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 91 66 0 0 56 0 0 88

cM capacity (veh/h) 621 714 0 14 538 0 16 470

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 54 583 375 240 622 516 350 259

Volume Left 54 0 0 240 0 0 97 162

Volume Right 0 0 83 0 0 205 236 56

cSH 621 1700 1700 714 1700 1700 0 0

Volume to Capacity 0.09 0.34 0.22 0.34 0.37 0.30 Err Err

Queue Length 95th (m) 2.2 0.0 0.0 11.3 0.0 0.0 Err Err

Control Delay (s) 11.3 0.0 0.0 12.6 0.0 0.0 Err Err

Lane LOS B B F F

Approach Delay (s) 0.6 2.2 Err Err

Approach LOS F F

Intersection Summary

Average Delay Err

Intersection Capacity Utilization 76.3% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 83 1194 7 31 1259 185 1 7 12 180 6 75

Future Volume (Veh/h) 83 1194 7 31 1259 185 1 7 12 180 6 75

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 87 1257 7 33 1325 195 1 7 13 189 6 79

Pedestrians 1

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh) 9

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1325 1265 2167 2826 633 2210 2830 662

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1325 1265 2167 2826 633 2210 2830 662

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.6 6.5 7.0

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 83 94 92 50 97 0 57 80

cM capacity (veh/h) 517 556 12 14 427 12 14 397

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 87 838 426 33 662 662 195 21 274

Volume Left 87 0 0 33 0 0 0 1 189

Volume Right 0 0 7 0 0 0 195 13 79

cSH 517 1700 1700 556 1700 1700 1700 34 17

Volume to Capacity 0.17 0.49 0.25 0.06 0.39 0.39 0.11 0.61 16.35

Queue Length 95th (m) 4.6 0.0 0.0 1.4 0.0 0.0 0.0 15.9 Err

Control Delay (s) 13.4 0.0 0.0 11.9 0.0 0.0 0.0 213.6 Err

Lane LOS B B F F

Approach Delay (s) 0.9 0.3 213.6 Err

Approach LOS F F

Intersection Summary

Average Delay 858.3

Intersection Capacity Utilization 66.4% ICU Level of Service C

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1416 3 7 1470 0 10

Future Volume (Veh/h) 1416 3 7 1470 0 10

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 1506 3 7 1564 0 11

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1509 2304 754

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1509 2304 754

tC, single (s) 4.1 6.8 7.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.5

p0 queue free % 98 100 97

cM capacity (veh/h) 449 33 320

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 1004 505 528 1043 11

Volume Left 0 0 7 0 0

Volume Right 0 3 0 0 11

cSH 1700 1700 449 1700 320

Volume to Capacity 0.59 0.30 0.02 0.61 0.03

Queue Length 95th (m) 0.0 0.0 0.4 0.0 0.8

Control Delay (s) 0.0 0.0 0.5 0.0 16.6

Lane LOS A C

Approach Delay (s) 0.0 0.2 16.6

Approach LOS C

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 55.5% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 168 1041 215 523 1041 41 298 65 301 59 143 116

Future Volume (vph) 168 1041 215 523 1041 41 298 65 301 59 143 116

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.974 0.994 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.968 0.950

Satd. Flow (prot) 1807 3506 0 1825 3590 0 1683 1733 1617 1772 1921 1633

Flt Permitted 0.244 0.108 0.642 0.694 0.529

Satd. Flow (perm) 464 3506 0 207 3590 0 1134 1240 1593 985 1921 1607

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 26 7 324 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 3 1 1 3 4 3 3 4

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 1% 0% 6% 0% 1% 0% 3% 0% 1% 3% 0% 0%

Adj. Flow (vph) 181 1119 231 562 1119 44 320 70 324 63 154 125

Shared Lane Traffic (%) 41%

Lane Group Flow (vph) 181 1350 0 562 1163 0 189 201 324 63 154 125

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 33.2 33.2 60.3 57.3 21.7 21.7 21.7 21.7 21.7 21.7

Actuated g/C Ratio 0.36 0.36 0.65 0.62 0.24 0.24 0.24 0.24 0.24 0.24

v/c Ratio 1.08 1.06 1.15 0.52 0.71 0.69 0.52 0.27 0.34 0.28

Control Delay 128.1 71.4 115.7 11.6 46.9 44.4 6.4 30.9 30.6 11.7

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

Total Delay 128.1 71.4 115.7 11.6 46.9 44.4 6.4 30.9 30.6 11.7

LOS F E F B D D A C C B

Approach Delay 78.1 45.5 27.8 23.8

Approach LOS E D C C

Queue Length 50th (m) ~37.0 ~140.7 ~103.8 56.7 32.3 34.2 0.0 9.1 22.7 5.1

Queue Length 95th (m) #82.5 #200.3 #181.7 86.2 56.2 58.3 19.0 19.9 38.7 18.2

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 167 1279 488 2236 359 392 725 311 607 568

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 1.08 1.06 1.15 0.52 0.53 0.51 0.45 0.20 0.25 0.22

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 92.1

Natural Cycle: 130

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.15

Intersection Signal Delay: 52.4 Intersection LOS: D

Intersection Capacity Utilization 105.4% ICU Level of Service G
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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:     6: Industrial Parkway/Private Access & Highway 89
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 315 158 267 293 60 138

Future Volume (vph) 315 158 267 293 60 138

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.950 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 2972 0 1620 3093 1471 1426

Flt Permitted 0.437 0.950

Satd. Flow (perm) 2972 0 745 3093 1471 1426

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 151 152

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Heavy Vehicles (%) 17% 16% 4% 18% 20% 12%

Adj. Flow (vph) 346 174 293 322 66 152

Shared Lane Traffic (%)

Lane Group Flow (vph) 520 0 293 322 66 152

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.01

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot Perm
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Lane Group EBT EBR WBL WBT NBL NBR

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 39.4 55.5 50.0 10.5 10.5

Actuated g/C Ratio 0.52 0.74 0.67 0.14 0.14

v/c Ratio 0.32 0.45 0.16 0.32 0.46

Control Delay 7.9 5.6 5.0 33.7 10.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 7.9 5.6 5.0 33.7 10.5

LOS A A A C B

Approach Delay 7.9 5.3 17.5

Approach LOS A A B

Queue Length 50th (m) 13.7 9.9 7.4 8.6 0.0

Queue Length 95th (m) 24.8 19.6 13.0 19.3 14.8

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1632 666 2059 293 406

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 0.32 0.44 0.16 0.23 0.37

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 75.1

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.46

Intersection Signal Delay: 8.3 Intersection LOS: A

Intersection Capacity Utilization 67.8% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: County Road 50 & Highway 89
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 12 423 517 13 23 55

Future Volume (Veh/h) 12 423 517 13 23 55

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 13 470 574 14 26 61

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked

vC, conflicting volume 588 842 294

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 588 842 294

tC, single (s) 4.3 6.8 6.9

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 99 91 91

cM capacity (veh/h) 924 303 708

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 170 313 383 205 87

Volume Left 13 0 0 0 26

Volume Right 0 0 0 14 61

cSH 924 1700 1700 1700 506

Volume to Capacity 0.01 0.18 0.23 0.12 0.17

Queue Length 95th (m) 0.3 0.0 0.0 0.0 4.7

Control Delay (s) 0.8 0.0 0.0 0.0 13.6

Lane LOS A B

Approach Delay (s) 0.3 0.0 13.6

Approach LOS B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 31.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 27 499 35 51 401 69 12 9 53 64 8 27

Future Volume (vph) 27 499 35 51 401 69 12 9 53 64 8 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 100.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (m) 100.0 100.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.990 0.978 0.903 0.964

Flt Protected 0.950 0.950 0.992 0.969

Satd. Flow (prot) 1825 3153 0 1772 3164 0 0 1721 0 0 1748 0

Flt Permitted 0.464 0.434 0.937 0.775

Satd. Flow (perm) 891 3153 0 809 3164 0 0 1625 0 0 1398 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 16 42 58 19

Link Speed (k/h) 60 60 60 50

Link Distance (m) 314.7 133.1 224.3 107.2

Travel Time (s) 18.9 8.0 13.5 7.7

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 (%) 0% 15% 9% 3% 14% 6% 0% 0% 0% 0% 0% 10%

Adj. Flow (vph) 29 542 38 55 436 75 13 10 58 70 9 29

Shared Lane Traffic (%)

Lane Group Flow (vph) 29 580 0 55 511 0 0 81 0 0 108 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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 64.0 64.0 64.0 64.0 26.0 26.0 26.0 26.0

Total Split (%) 71.1% 71.1% 71.1% 71.1% 28.9% 28.9% 28.9% 28.9%

Maximum Green (s) 57.0 57.0 57.0 57.0 19.0 19.0 19.0 19.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 62.5 62.5 62.5 62.5 10.7 10.8

Actuated g/C Ratio 0.75 0.75 0.75 0.75 0.13 0.13

v/c Ratio 0.04 0.24 0.09 0.21 0.31 0.55

Control Delay 5.0 4.8 5.3 4.4 16.5 37.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 5.0 4.8 5.3 4.4 16.5 37.9

LOS A A A A B D

Approach Delay 4.8 4.5 16.5 37.9

Approach LOS A A B D

Queue Length 50th (m) 1.2 14.3 2.4 11.4 3.2 13.0

Queue Length 95th (m) 4.3 25.9 7.2 21.4 14.6 28.0

Internal Link Dist (m) 290.7 109.1 200.3 83.2

Turn Bay Length (m) 100.0 70.0

Base Capacity (vph) 669 2374 608 2389 416 334

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 0.04 0.24 0.09 0.21 0.19 0.32

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 83.1

Natural Cycle: 50

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.55

Intersection Signal Delay: 8.0 Intersection LOS: A

Intersection Capacity Utilization 48.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 15 2 1 59 76 18

Future Volume (Veh/h) 15 2 1 59 76 18

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 17 2 1 66 84 20

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 224

pX, platoon unblocked

vC, conflicting volume 162 94 104

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 162 94 104

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 100

cM capacity (veh/h) 828 963 1488

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 19 67 104

Volume Left 17 1 0

Volume Right 2 0 20

cSH 841 1488 1700

Volume to Capacity 0.02 0.00 0.06

Queue Length 95th (m) 0.5 0.0 0.0

Control Delay (s) 9.4 0.1 0.0

Lane LOS A A

Approach Delay (s) 9.4 0.1 0.0

Approach LOS A

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 15.1% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 35 590 1 8 459 64 0 1 1 48 3 38

Future Volume (vph) 35 590 1 8 459 64 0 1 1 48 3 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 110.0 0.0 35.0 100.0 0.0 0.0 0.0 70.0

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (m) 100.0 70.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00

Frt 0.850 0.932 0.850

Flt Protected 0.950 0.950 0.955

Satd. Flow (prot) 1644 3259 0 1372 3230 1570 0 1790 0 0 1752 1396

Flt Permitted 0.476 0.416 0.737

Satd. Flow (perm) 824 3259 0 598 3230 1570 0 1790 0 0 1352 1396

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 133 1 133

Link Speed (k/h) 60 60 50 60

Link Distance (m) 204.7 248.7 28.0 126.5

Travel Time (s) 12.3 14.9 2.0 7.6

Confl. Peds. (#/hr) 4 4

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 11% 12% 0% 33% 13% 4% 0% 0% 0% 5% 0% 17%

Adj. Flow (vph) 37 621 1 8 483 67 0 1 1 51 3 40

Shared Lane Traffic (%)

Lane Group Flow (vph) 37 622 0 8 483 67 0 2 0 0 54 40

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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left Thru Left Thru Right Left Thru Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Turn Type Perm NA Perm NA Free NA Perm NA Free

Protected Phases 4 8 2 6

Permitted Phases 4 8 Free 2 6 Free

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 58.0 58.0 58.0 58.0 32.0 32.0 32.0 32.0

Total Split (%) 64.4% 64.4% 64.4% 64.4% 35.6% 35.6% 35.6% 35.6%

Maximum Green (s) 51.0 51.0 51.0 51.0 25.0 25.0 25.0 25.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 67.1 67.1 67.1 67.1 80.8 8.3 8.6 80.8

Actuated g/C Ratio 0.83 0.83 0.83 0.83 1.00 0.10 0.11 1.00

v/c Ratio 0.05 0.23 0.02 0.18 0.04 0.01 0.38 0.03

Control Delay 3.8 3.4 3.9 3.2 0.0 28.5 41.7 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 3.8 3.4 3.9 3.2 0.0 28.5 41.7 0.0

LOS A A A A A C D A

Approach Delay 3.4 2.9 28.5 24.0

Approach LOS A A C C

Queue Length 50th (m) 1.4 14.3 0.3 10.5 0.0 0.1 8.8 0.0

Queue Length 95th (m) 4.4 23.5 1.6 18.0 0.0 m1.8 17.8 0.0

Internal Link Dist (m) 180.7 224.7 4.0 102.5

Turn Bay Length (m) 110.0 35.0 100.0 70.0

Base Capacity (vph) 683 2704 496 2680 1570 558 421 1396

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 0.05 0.23 0.02 0.18 0.04 0.00 0.13 0.03

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 80.8

Natural Cycle: 50

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.38

Intersection Signal Delay: 4.7 Intersection LOS: A

Intersection Capacity Utilization 47.5% ICU Level of Service A
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Analysis Period (min) 15

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

Splits and Phases:     4: Elizabeth Street/Concession Road 7 & Highway 89
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 655 1 3 547 0 14

Future Volume (Veh/h) 655 1 3 547 0 14

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 704 1 3 588 0 15

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 249

pX, platoon unblocked 0.99 0.99 0.99

vC, conflicting volume 705 1004 352

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 678 981 322

tC, single (s) 4.1 6.8 7.1

tC, 2 stage (s)

tF (s) 2.2 3.5 3.4

p0 queue free % 100 100 98

cM capacity (veh/h) 913 246 646

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 469 236 199 392 15

Volume Left 0 0 3 0 0

Volume Right 0 1 0 0 15

cSH 1700 1700 913 1700 646

Volume to Capacity 0.28 0.14 0.00 0.23 0.02

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

Control Delay (s) 0.0 0.0 0.2 0.0 10.7

Lane LOS A B

Approach Delay (s) 0.0 0.1 10.7

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 28.1% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 33 522 160 235 367 9 167 22 90 9 31 18

Future Volume (vph) 33 522 160 235 367 9 167 22 90 9 31 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Frt 0.965 0.996 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.963 0.950

Satd. Flow (prot) 1825 3150 0 1807 3455 0 1387 1475 1617 1825 1779 1633

Flt Permitted 0.514 0.309 0.736 0.754 0.687

Satd. Flow (perm) 987 3150 0 588 3455 0 1075 1155 1617 1320 1779 1633

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 44 4 97 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 0% 5% 34% 1% 5% 14% 25% 0% 1% 0% 8% 0%

Adj. Flow (vph) 35 561 172 253 395 10 180 24 97 10 33 19

Shared Lane Traffic (%) 44%

Lane Group Flow (vph) 35 733 0 253 405 0 101 103 97 10 33 19

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

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

Protected Phases 4 3 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 43.7 43.7 60.2 57.2 14.7 14.7 14.7 14.7 14.7 14.7

Actuated g/C Ratio 0.51 0.51 0.71 0.67 0.17 0.17 0.17 0.17 0.17 0.17

v/c Ratio 0.07 0.45 0.46 0.17 0.54 0.52 0.27 0.04 0.11 0.05

Control Delay 13.2 14.2 7.7 5.8 43.0 41.1 8.5 28.4 29.4 0.3

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

Total Delay 13.2 14.2 7.7 5.8 43.0 41.1 8.5 28.4 29.4 0.3

LOS B B A A D D A C C A

Approach Delay 14.2 6.5 31.2 20.3

Approach LOS B A C C

Queue Length 50th (m) 2.6 33.1 11.3 10.6 15.8 16.1 0.0 1.4 4.6 0.0

Queue Length 95th (m) 9.1 62.0 26.0 20.9 31.5 31.5 11.5 5.4 11.8 0.0

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 508 1643 704 2327 368 395 617 452 609 617

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 0.07 0.45 0.36 0.17 0.27 0.26 0.16 0.02 0.05 0.03

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 84.9

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.54

Intersection Signal Delay: 14.4 Intersection LOS: B

Intersection Capacity Utilization 58.6% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 391 60 176 630 214 333

Future Volume (vph) 391 60 176 630 214 333

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.980 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3205 0 1532 3444 1665 921

Flt Permitted 0.453 0.950

Satd. Flow (perm) 3205 0 730 3444 1665 921

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 30 358

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 12% 9% 10% 6% 6% 4%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 420 65 189 677 230 358

Shared Lane Traffic (%)

Lane Group Flow (vph) 485 0 189 677 230 358

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 40.1 55.5 50.0 13.9 13.9

Actuated g/C Ratio 0.51 0.71 0.64 0.18 0.18

v/c Ratio 0.29 0.32 0.31 0.78 0.78

Control Delay 11.4 5.6 7.1 50.9 17.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.4 5.6 7.1 50.9 17.5

LOS B A A D B

Approach Delay 11.4 6.7 30.6

Approach LOS B A C

Queue Length 50th (m) 19.7 8.2 22.1 33.1 0.0

Queue Length 95th (m) 30.9 14.7 30.4 #64.3 #40.3

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1651 618 2195 318 465

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 0.29 0.31 0.31 0.72 0.77

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 78.5

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 15.1 Intersection LOS: B

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 44 678 780 42 17 23

Future Volume (Veh/h) 44 678 780 42 17 23

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 47 729 839 45 18 25

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.95

vC, conflicting volume 884 1320 442

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 884 1228 442

tC, single (s) 4.1 7.0 6.9

tC, 2 stage (s)

tF (s) 2.2 3.6 3.3

p0 queue free % 94 88 96

cM capacity (veh/h) 774 144 569

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 290 486 559 325 43

Volume Left 47 0 0 0 18

Volume Right 0 0 0 45 25

cSH 774 1700 1700 1700 255

Volume to Capacity 0.06 0.29 0.33 0.19 0.17

Queue Length 95th (m) 1.5 0.0 0.0 0.0 4.5

Control Delay (s) 2.2 0.0 0.0 0.0 22.0

Lane LOS A C

Approach Delay (s) 0.8 0.0 22.0

Approach LOS C

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 56.3% ICU Level of Service B

Analysis Period (min) 15



Lanes, Volumes, Timings 2026 Future Background - PM: Add'l Signals

3: Concession Road 7/Dean Drive & Highway 89 09/21/2017

2026 Future Background - PM: Add'l Signals  06/13/2017 Baseline Synchro 9 Light Report

MNF Page 1

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

Lane Configurations

Traffic Volume (vph) 26 649 40 135 751 56 60 13 112 42 8 33

Future Volume (vph) 26 649 40 135 751 56 60 13 112 42 8 33

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 100.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (m) 100.0 100.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.991 0.990 0.918 0.946

Flt Protected 0.950 0.950 0.984 0.975

Satd. Flow (prot) 1825 3271 0 1825 3393 0 0 1686 0 0 1772 0

Flt Permitted 0.323 0.376 0.865 0.683

Satd. Flow (perm) 621 3271 0 722 3393 0 0 1482 0 0 1241 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 13 16 80 35

Link Speed (k/h) 60 60 60 50

Link Distance (m) 310.5 133.1 226.8 107.2

Travel Time (s) 18.6 8.0 13.6 7.7

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 0% 10% 20% 0% 7% 0% 9% 0% 0% 0% 0% 0%

Adj. Flow (vph) 27 683 42 142 791 59 63 14 118 44 8 35

Shared Lane Traffic (%)

Lane Group Flow (vph) 27 725 0 142 850 0 0 195 0 0 87 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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 62.0 62.0 62.0 62.0 28.0 28.0 28.0 28.0

Total Split (%) 68.9% 68.9% 68.9% 68.9% 31.1% 31.1% 31.1% 31.1%

Maximum Green (s) 55.0 55.0 55.0 55.0 21.0 21.0 21.0 21.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 57.2 57.2 57.2 57.2 12.1 12.1

Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.15 0.15

v/c Ratio 0.06 0.32 0.29 0.36 0.69 0.41

Control Delay 6.2 6.2 8.1 6.5 31.8 25.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.2 6.2 8.1 6.5 31.8 25.8

LOS A A A A C C

Approach Delay 6.2 6.7 31.8 25.8

Approach LOS A A C C

Queue Length 50th (m) 1.2 20.1 7.5 24.4 16.6 7.2

Queue Length 95th (m) 4.9 37.6 20.9 45.0 37.0 19.8

Internal Link Dist (m) 286.5 109.1 202.8 83.2

Turn Bay Length (m) 100.0 70.0

Base Capacity (vph) 426 2248 495 2333 433 339

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 0.06 0.32 0.29 0.36 0.45 0.26

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 83.4

Natural Cycle: 50

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.69

Intersection Signal Delay: 9.8 Intersection LOS: A

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 72 4 4 114 104 79

Future Volume (Veh/h) 72 4 4 114 104 79

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 80 4 4 127 116 88

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 227

pX, platoon unblocked

vC, conflicting volume 295 160 204

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 295 160 204

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 88 100 100

cM capacity (veh/h) 694 885 1368

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 84 131 204

Volume Left 80 4 0

Volume Right 4 0 88

cSH 701 1368 1700

Volume to Capacity 0.12 0.00 0.12

Queue Length 95th (m) 3.1 0.1 0.0

Control Delay (s) 10.8 0.3 0.0

Lane LOS B A

Approach Delay (s) 10.8 0.3 0.0

Approach LOS B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 21.2% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 62 765 8 16 847 104 0 0 9 87 1 53

Future Volume (vph) 62 765 8 16 847 104 0 0 9 87 1 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 110.0 0.0 35.0 100.0 0.0 0.0 0.0 70.0

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (m) 100.0 70.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.999 0.850 0.865 0.850

Flt Protected 0.950 0.950 0.953

Satd. Flow (prot) 1706 3379 0 1825 3444 1633 0 1662 0 0 1813 1633

Flt Permitted 0.312 0.343 0.722

Satd. Flow (perm) 560 3379 0 659 3444 1633 0 1662 0 0 1373 1633

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 2 133 213 133

Link Speed (k/h) 60 60 50 60

Link Distance (m) 204.7 248.7 28.0 126.5

Travel Time (s) 12.3 14.9 2.0 7.6

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 7% 8% 0% 0% 6% 0% 0% 0% 0% 1% 0% 0%

Adj. Flow (vph) 65 805 8 17 892 109 0 0 9 92 1 56

Shared Lane Traffic (%)

Lane Group Flow (vph) 65 813 0 17 892 109 0 9 0 0 93 56

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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left Thru Left Thru Right Left Thru Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Free NA Perm NA Free

Protected Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 Free 2 6 Free

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 65.0 65.0 65.0 65.0 25.0 25.0 25.0 25.0

Total Split (%) 72.2% 72.2% 72.2% 72.2% 27.8% 27.8% 27.8% 27.8%

Maximum Green (s) 58.0 58.0 58.0 58.0 18.0 18.0 18.0 18.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 67.8 67.8 67.8 67.8 88.6 11.1 11.3 88.6

Actuated g/C Ratio 0.77 0.77 0.77 0.77 1.00 0.13 0.13 1.00

v/c Ratio 0.15 0.31 0.03 0.34 0.07 0.02 0.53 0.03

Control Delay 6.0 5.1 4.9 5.2 0.1 0.1 46.9 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.0 5.1 4.9 5.2 0.1 0.1 46.9 0.0

LOS A A A A A A D A

Approach Delay 5.2 4.7 0.1 29.3

Approach LOS A A A C

Queue Length 50th (m) 3.0 23.1 0.7 26.1 0.0 0.0 15.7 0.0

Queue Length 95th (m) 9.0 37.9 3.0 42.2 0.0 m0.0 28.0 0.0

Internal Link Dist (m) 180.7 224.7 4.0 102.5

Turn Bay Length (m) 110.0 35.0 100.0 70.0

Base Capacity (vph) 428 2585 504 2634 1633 508 279 1633

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 0.15 0.31 0.03 0.34 0.07 0.02 0.33 0.03

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 88.6

Natural Cycle: 50

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.53

Intersection Signal Delay: 6.7 Intersection LOS: A

Intersection Capacity Utilization 56.6% ICU Level of Service B

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 835 4 5 1012 0 13

Future Volume (Veh/h) 835 4 5 1012 0 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 861 4 5 1043 0 13

Pedestrians 3

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 249

pX, platoon unblocked 0.94 0.94 0.94

vC, conflicting volume 868 1398 436

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 740 1301 281

tC, single (s) 4.1 6.8 7.5

tC, 2 stage (s)

tF (s) 2.2 3.5 3.6

p0 queue free % 99 100 98

cM capacity (veh/h) 824 145 600

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 574 291 353 695 13

Volume Left 0 0 5 0 0

Volume Right 0 4 0 0 13

cSH 1700 1700 824 1700 600

Volume to Capacity 0.34 0.17 0.01 0.41 0.02

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

Control Delay (s) 0.0 0.0 0.2 0.0 11.1

Lane LOS A B

Approach Delay (s) 0.0 0.1 11.1

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 41.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 47 577 272 239 603 26 369 39 175 23 47 70

Future Volume (vph) 47 577 272 239 603 26 369 39 175 23 47 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.952 0.994 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.961 0.950

Satd. Flow (prot) 1825 3221 0 1825 3557 0 1534 1579 1617 1722 1921 1601

Flt Permitted 0.403 0.221 0.725 0.734 0.505

Satd. Flow (perm) 774 3221 0 424 3557 0 1168 1203 1588 911 1921 1577

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 85 7 182 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 1 8 8 1 3 6 6 3

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 2% 17% 0% 2% 0% 13% 3% 1% 6% 0% 2%

Adj. Flow (vph) 49 601 283 249 628 27 384 41 182 24 49 73

Shared Lane Traffic (%) 45%

Lane Group Flow (vph) 49 884 0 249 655 0 211 214 182 24 49 73

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 42.3 42.3 60.3 57.3 22.4 22.4 22.4 22.4 22.4 22.4

Actuated g/C Ratio 0.46 0.46 0.65 0.62 0.24 0.24 0.24 0.24 0.24 0.24

v/c Ratio 0.14 0.58 0.56 0.30 0.75 0.74 0.35 0.11 0.11 0.16

Control Delay 19.9 20.4 12.8 9.4 49.3 48.0 6.2 27.5 26.8 5.3

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

Total Delay 19.9 20.4 12.8 9.4 49.3 48.0 6.2 27.5 26.8 5.3

LOS B C B A D D A C C A

Approach Delay 20.4 10.3 35.9 16.2

Approach LOS C B D B

Queue Length 50th (m) 4.9 53.4 16.8 26.8 36.6 37.0 0.0 3.3 6.8 0.0

Queue Length 95th (m) 14.9 91.7 31.8 42.1 62.7 62.7 14.7 9.6 15.2 7.6

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 352 1514 579 2200 367 378 623 286 603 556

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 0.14 0.58 0.43 0.30 0.57 0.57 0.29 0.08 0.08 0.13

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 92.7

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 20.3 Intersection LOS: C

Intersection Capacity Utilization 78.2% ICU Level of Service D
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 507 76 189 565 141 204

Future Volume (vph) 507 76 189 565 141 204

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.981 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3466 0 1668 3544 1713 949

Flt Permitted 0.402 0.950

Satd. Flow (perm) 3466 0 706 3544 1713 949

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 28 210

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Heavy Vehicles (%) 2% 12% 1% 3% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 523 78 195 582 145 210

Shared Lane Traffic (%)

Lane Group Flow (vph) 601 0 195 582 145 210

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 40.4 55.5 50.0 12.1 12.1

Actuated g/C Ratio 0.53 0.72 0.65 0.16 0.16

v/c Ratio 0.33 0.32 0.25 0.54 0.64

Control Delay 11.0 5.1 6.1 37.6 14.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.0 5.1 6.1 37.6 14.6

LOS B A A D B

Approach Delay 11.0 5.8 24.0

Approach LOS B A C

Queue Length 50th (m) 22.6 6.9 15.7 19.6 0.0

Queue Length 95th (m) 38.5 14.8 25.5 36.2 19.4

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1839 636 2311 335 354

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 0.33 0.31 0.25 0.43 0.59

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 76.7

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.64

Intersection Signal Delay: 11.4 Intersection LOS: B

Intersection Capacity Utilization 63.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 13 677 635 34 28 12

Future Volume (Veh/h) 13 677 635 34 28 12

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 14 736 690 37 30 13

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.92

vC, conflicting volume 727 1104 364

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 727 949 364

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 87 98

cM capacity (veh/h) 886 238 639

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 259 491 460 267 43

Volume Left 14 0 0 0 30

Volume Right 0 0 0 37 13

cSH 886 1700 1700 1700 294

Volume to Capacity 0.02 0.29 0.27 0.16 0.15

Queue Length 95th (m) 0.4 0.0 0.0 0.0 3.8

Control Delay (s) 0.7 0.0 0.0 0.0 19.3

Lane LOS A C

Approach Delay (s) 0.2 0.0 19.3

Approach LOS C

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 38.0% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 38 613 72 204 653 145 86 12 189 115 29 40

Future Volume (vph) 38 613 72 204 653 145 86 12 189 115 29 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 100.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (m) 100.0 100.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.984 0.973 0.911 0.971

Flt Protected 0.950 0.950 0.985 0.970

Satd. Flow (prot) 1825 3529 0 1789 3467 0 0 1724 0 0 1798 0

Flt Permitted 0.336 0.296 0.845 0.573

Satd. Flow (perm) 645 3529 0 557 3467 0 0 1479 0 0 1062 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 15 35 115 17

Link Speed (k/h) 60 60 60 50

Link Distance (m) 312.3 133.1 226.7 107.2

Travel Time (s) 18.7 8.0 13.6 7.7

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 0% 2% 0% 2% 3% 0% 0% 0% 0% 1% 0% 0%

Adj. Flow (vph) 40 645 76 215 687 153 91 13 199 121 31 42

Shared Lane Traffic (%)

Lane Group Flow (vph) 40 721 0 215 840 0 0 303 0 0 194 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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 6

Detector Phase 7 4 3 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 25.0 9.5 25.0 25.0 25.0 25.0 25.0

Total Split (s) 10.0 36.0 17.0 43.0 37.0 37.0 37.0 37.0

Total Split (%) 11.1% 40.0% 18.9% 47.8% 41.1% 41.1% 41.1% 41.1%

Maximum Green (s) 7.0 29.0 14.0 36.0 30.0 30.0 30.0 30.0

Yellow Time (s) 3.0 5.0 3.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 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) 3.0 7.0 3.0 7.0 7.0 7.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None Max None Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 41.0 30.8 47.4 38.1 17.0 17.0

Actuated g/C Ratio 0.55 0.41 0.64 0.51 0.23 0.23

v/c Ratio 0.09 0.49 0.42 0.47 0.71 0.76

Control Delay 7.6 18.9 9.5 14.5 25.9 44.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 7.6 18.9 9.5 14.5 25.9 44.1

LOS A B A B C D

Approach Delay 18.3 13.5 25.9 44.1

Approach LOS B B C D

Queue Length 50th (m) 1.8 36.6 10.9 40.1 24.7 24.0

Queue Length 95th (m) 6.8 69.7 27.3 71.4 50.3 46.2

Internal Link Dist (m) 288.3 109.1 202.7 83.2

Turn Bay Length (m) 100.0 70.0

Base Capacity (vph) 475 1466 589 1787 673 444

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 0.08 0.49 0.37 0.47 0.45 0.44

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 74.5

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.76

Intersection Signal Delay: 19.3 Intersection LOS: B

Intersection Capacity Utilization 65.5% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 161 8 13 124 117 187

Future Volume (Veh/h) 161 8 13 124 117 187

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 179 9 14 138 130 208

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 227

pX, platoon unblocked 0.96 0.96 0.96

vC, conflicting volume 400 234 338

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 359 187 295

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 71 99 99

cM capacity (veh/h) 610 824 1221

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 188 152 338

Volume Left 179 14 0

Volume Right 9 0 208

cSH 617 1221 1700

Volume to Capacity 0.30 0.01 0.20

Queue Length 95th (m) 9.8 0.3 0.0

Control Delay (s) 13.4 0.8 0.0

Lane LOS B A

Approach Delay (s) 13.4 0.8 0.0

Approach LOS B

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 33.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 63 905 5 23 965 138 1 5 9 134 4 56

Future Volume (vph) 63 905 5 23 965 138 1 5 9 134 4 56

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 110.0 0.0 35.0 100.0 0.0 0.0 0.0 70.0

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (m) 100.0 70.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00

Frt 0.999 0.850 0.919 0.850

Flt Protected 0.950 0.950 0.997 0.954

Satd. Flow (prot) 1789 3575 0 1825 3579 1601 0 1760 0 0 1781 1555

Flt Permitted 0.258 0.278 0.978 0.721

Satd. Flow (perm) 486 3575 0 534 3579 1601 0 1727 0 0 1346 1555

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 145 9 133

Link Speed (k/h) 60 60 50 60

Link Distance (m) 204.7 248.7 28.0 126.5

Travel Time (s) 12.3 14.9 2.0 7.6

Confl. Peds. (#/hr) 1 1

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 2% 2% 0% 0% 2% 2% 0% 0% 0% 3% 0% 5%

Adj. Flow (vph) 66 953 5 24 1016 145 1 5 9 141 4 59

Shared Lane Traffic (%)

Lane Group Flow (vph) 66 958 0 24 1016 145 0 15 0 0 145 59

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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left Thru Left Thru Right Left Thru Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Turn Type Perm NA Perm NA Free Perm NA Perm NA Free

Protected Phases 4 8 2 6

Permitted Phases 4 8 Free 2 6 Free

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 63.0 63.0 63.0 63.0 27.0 27.0 27.0 27.0

Total Split (%) 70.0% 70.0% 70.0% 70.0% 30.0% 30.0% 30.0% 30.0%

Maximum Green (s) 56.0 56.0 56.0 56.0 20.0 20.0 20.0 20.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max Min Min Min Min

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 56.1 56.1 56.1 56.1 84.2 14.0 14.0 84.2

Actuated g/C Ratio 0.67 0.67 0.67 0.67 1.00 0.17 0.17 1.00

v/c Ratio 0.20 0.40 0.07 0.43 0.09 0.05 0.65 0.04

Control Delay 8.5 7.5 6.7 7.7 0.1 19.0 46.5 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 8.5 7.5 6.7 7.7 0.1 19.0 46.5 0.1

LOS A A A A A B D A

Approach Delay 7.6 6.8 19.0 33.0

Approach LOS A A B C

Queue Length 50th (m) 3.6 32.2 1.2 35.0 0.0 0.8 22.0 0.0

Queue Length 95th (m) 11.2 52.8 4.6 57.2 0.0 m5.3 40.1 0.0

Internal Link Dist (m) 180.7 224.7 4.0 102.5

Turn Bay Length (m) 110.0 35.0 100.0 70.0

Base Capacity (vph) 324 2384 356 2386 1601 418 320 1555

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 0.20 0.40 0.07 0.43 0.09 0.04 0.45 0.04

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 84.2

Natural Cycle: 55

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 9.4 Intersection LOS: A

Intersection Capacity Utilization 62.6% ICU Level of Service B
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Analysis Period (min) 15

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

Splits and Phases:     4: Elizabeth Street/Concession Road 7 & Highway 89
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1070 3 5 1122 0 8

Future Volume (Veh/h) 1070 3 5 1122 0 8

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 1138 3 5 1194 0 9

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 249

pX, platoon unblocked 0.88 0.88 0.88

vC, conflicting volume 1141 1746 570

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 890 1577 242

tC, single (s) 4.1 6.8 7.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.5

p0 queue free % 99 100 99

cM capacity (veh/h) 678 89 630

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 759 382 403 796 9

Volume Left 0 0 5 0 0

Volume Right 0 3 0 0 9

cSH 1700 1700 678 1700 630

Volume to Capacity 0.45 0.22 0.01 0.47 0.01

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

Control Delay (s) 0.0 0.0 0.2 0.0 10.8

Lane LOS A B

Approach Delay (s) 0.0 0.1 10.8

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 44.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 125 791 161 389 802 30 222 48 224 44 106 86

Future Volume (vph) 125 791 161 389 802 30 222 48 224 44 106 86

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.975 0.995 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.968 0.950

Satd. Flow (prot) 1807 3510 0 1825 3594 0 1683 1733 1617 1772 1921 1633

Flt Permitted 0.318 0.140 0.684 0.735 0.628

Satd. Flow (perm) 604 3510 0 269 3594 0 1208 1313 1593 1168 1921 1607

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 26 6 241 92

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 3 1 1 3 4 3 3 4

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 1% 0% 6% 0% 1% 0% 3% 0% 1% 3% 0% 0%

Adj. Flow (vph) 134 851 173 418 862 32 239 52 241 47 114 92

Shared Lane Traffic (%) 41%

Lane Group Flow (vph) 134 1024 0 418 894 0 141 150 241 47 114 92

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 34.9 34.9 60.3 57.2 17.2 17.2 17.2 17.2 17.2 17.2

Actuated g/C Ratio 0.40 0.40 0.69 0.65 0.20 0.20 0.20 0.20 0.20 0.20

v/c Ratio 0.56 0.72 0.82 0.38 0.59 0.58 0.48 0.21 0.30 0.24

Control Delay 34.7 26.9 31.4 8.2 42.3 40.9 7.2 30.6 31.3 7.8

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

Total Delay 34.7 26.9 31.4 8.2 42.3 40.9 7.2 30.6 31.3 7.8

LOS C C C A D D A C C A

Approach Delay 27.8 15.6 26.0 22.6

Approach LOS C B C C

Queue Length 50th (m) 17.5 75.1 40.5 31.6 22.7 24.1 0.0 6.6 16.4 0.0

Queue Length 95th (m) #47.9 116.2 #102.4 57.4 41.3 43.0 16.9 15.4 30.0 10.9

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 240 1417 542 2353 402 437 691 388 639 596

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 0.56 0.72 0.77 0.38 0.35 0.34 0.35 0.12 0.18 0.15

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 87.5

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 22.2 Intersection LOS: C

Intersection Capacity Utilization 78.3% ICU Level of Service D



Lanes, Volumes, Timings 2026 Future Background - SAT

6: Industrial Parkway/Private Access & Highway 89 9/7/2017

2026 Future Background - SAT  6/10/2017 Baseline Synchro 9 Light Report

MNF Page 10

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 365 183 310 339 70 160

Future Volume (vph) 365 183 310 339 70 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.950 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 2972 0 1620 3093 1471 1426

Flt Permitted 0.401 0.950

Satd. Flow (perm) 2972 0 684 3093 1471 1426

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 150 176

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Heavy Vehicles (%) 17% 16% 4% 18% 20% 12%

Adj. Flow (vph) 401 201 341 373 77 176

Shared Lane Traffic (%)

Lane Group Flow (vph) 602 0 341 373 77 176

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.01

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot Perm
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Lane Group EBT EBR WBL WBT NBL NBR

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 39.0 55.5 50.0 10.8 10.8

Actuated g/C Ratio 0.52 0.74 0.66 0.14 0.14

v/c Ratio 0.37 0.55 0.18 0.36 0.50

Control Delay 9.1 7.2 5.3 34.5 10.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 9.1 7.2 5.3 34.5 10.4

LOS A A A C B

Approach Delay 9.1 6.2 17.7

Approach LOS A A B

Queue Length 50th (m) 17.8 11.9 8.7 10.1 0.0

Queue Length 95th (m) 31.4 24.5 15.5 21.9 15.6

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1608 627 2050 292 424

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 0.37 0.54 0.18 0.26 0.42

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 75.4

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.55

Intersection Signal Delay: 9.1 Intersection LOS: A

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: County Road 50 & Highway 89
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 14 490 599 15 27 64

Future Volume (Veh/h) 14 490 599 15 27 64

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 16 544 666 17 30 71

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked

vC, conflicting volume 683 978 342

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 683 978 342

tC, single (s) 4.3 6.8 6.9

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 98 88 89

cM capacity (veh/h) 848 246 660

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 197 363 444 239 101

Volume Left 16 0 0 0 30

Volume Right 0 0 0 17 71

cSH 848 1700 1700 1700 440

Volume to Capacity 0.02 0.21 0.26 0.14 0.23

Queue Length 95th (m) 0.4 0.0 0.0 0.0 6.6

Control Delay (s) 0.9 0.0 0.0 0.0 15.6

Lane LOS A C

Approach Delay (s) 0.3 0.0 15.6

Approach LOS C

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 35.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 31 579 40 57 465 80 13 10 60 74 9 31

Future Volume (vph) 31 579 40 57 465 80 13 10 60 74 9 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 100.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (m) 100.0 100.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.990 0.978 0.902 0.963

Flt Protected 0.950 0.950 0.992 0.969

Satd. Flow (prot) 1825 3153 0 1772 3164 0 0 1719 0 0 1745 0

Flt Permitted 0.428 0.396 0.937 0.802

Satd. Flow (perm) 822 3153 0 739 3164 0 0 1624 0 0 1444 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 15 42 65 19

Link Speed (k/h) 60 60 60 50

Link Distance (m) 314.7 133.1 218.7 107.2

Travel Time (s) 18.9 8.0 13.1 7.7

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 (%) 0% 15% 9% 3% 14% 6% 0% 0% 0% 0% 0% 10%

Adj. Flow (vph) 34 629 43 62 505 87 14 11 65 80 10 34

Shared Lane Traffic (%)

Lane Group Flow (vph) 34 672 0 62 592 0 0 90 0 0 124 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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 64.0 64.0 64.0 64.0 26.0 26.0 26.0 26.0

Total Split (%) 71.1% 71.1% 71.1% 71.1% 28.9% 28.9% 28.9% 28.9%

Maximum Green (s) 57.0 57.0 57.0 57.0 19.0 19.0 19.0 19.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 60.1 60.1 60.1 60.1 11.9 11.9

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.14 0.14

v/c Ratio 0.06 0.30 0.12 0.27 0.32 0.57

Control Delay 5.5 5.8 6.0 5.2 15.5 38.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 5.5 5.8 6.0 5.2 15.5 38.8

LOS A A A A B D

Approach Delay 5.7 5.3 15.5 38.8

Approach LOS A A B D

Queue Length 50th (m) 1.5 18.0 2.8 14.5 3.5 15.6

Queue Length 95th (m) 5.2 32.6 8.6 26.8 15.4 31.7

Internal Link Dist (m) 290.7 109.1 194.7 83.2

Turn Bay Length (m) 100.0 70.0

Base Capacity (vph) 574 2207 516 2223 410 334

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 0.06 0.30 0.12 0.27 0.22 0.37

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 86

Natural Cycle: 50

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.57

Intersection Signal Delay: 8.7 Intersection LOS: A

Intersection Capacity Utilization 52.1% ICU Level of Service A

Analysis Period (min) 15
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Splits and Phases:     3: Concession Road 7/Dean Drive & Highway 89
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 15 2 1 68 88 18

Future Volume (Veh/h) 15 2 1 68 88 18

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 17 2 1 76 98 20

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 219

pX, platoon unblocked

vC, conflicting volume 186 108 118

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 186 108 118

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 100

cM capacity (veh/h) 803 946 1470

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 19 77 118

Volume Left 17 1 0

Volume Right 2 0 20

cSH 816 1470 1700

Volume to Capacity 0.02 0.00 0.07

Queue Length 95th (m) 0.5 0.0 0.0

Control Delay (s) 9.5 0.1 0.0

Lane LOS A A

Approach Delay (s) 9.5 0.1 0.0

Approach LOS A

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 15.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 41 683 1 9 531 74 0 1 1 56 3 44

Future Volume (vph) 41 683 1 9 531 74 0 1 1 56 3 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 110.0 0.0 35.0 100.0 0.0 0.0 0.0 70.0

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (m) 100.0 70.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00

Frt 0.850 0.932 0.850

Flt Protected 0.950 0.950 0.955

Satd. Flow (prot) 1644 3259 0 1372 3230 1570 0 1790 0 0 1751 1396

Flt Permitted 0.442 0.378 0.735

Satd. Flow (perm) 765 3259 0 544 3230 1570 0 1790 0 0 1348 1396

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 133 1 133

Link Speed (k/h) 60 60 50 60

Link Distance (m) 204.7 248.7 28.0 126.5

Travel Time (s) 12.3 14.9 2.0 7.6

Confl. Peds. (#/hr) 4 4

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 11% 12% 0% 33% 13% 4% 0% 0% 0% 5% 0% 17%

Adj. Flow (vph) 43 719 1 9 559 78 0 1 1 59 3 46

Shared Lane Traffic (%)

Lane Group Flow (vph) 43 720 0 9 559 78 0 2 0 0 62 46

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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left Thru Left Thru Right Left Thru Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Turn Type Perm NA Perm NA Free NA Perm NA Free

Protected Phases 4 8 2 6

Permitted Phases 4 8 Free 2 6 Free

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 58.0 58.0 58.0 58.0 32.0 32.0 32.0 32.0

Total Split (%) 64.4% 64.4% 64.4% 64.4% 35.6% 35.6% 35.6% 35.6%

Maximum Green (s) 51.0 51.0 51.0 51.0 25.0 25.0 25.0 25.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 66.0 66.0 66.0 66.0 80.2 8.6 9.0 80.2

Actuated g/C Ratio 0.82 0.82 0.82 0.82 1.00 0.11 0.11 1.00

v/c Ratio 0.07 0.27 0.02 0.21 0.05 0.01 0.41 0.03

Control Delay 4.2 3.8 4.2 3.5 0.1 27.0 41.6 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 4.2 3.8 4.2 3.5 0.1 27.0 41.6 0.0

LOS A A A A A C D A

Approach Delay 3.8 3.1 27.0 23.9

Approach LOS A A C C

Queue Length 50th (m) 1.7 17.7 0.3 13.0 0.0 0.1 10.2 0.0

Queue Length 95th (m) 5.2 29.0 1.8 21.7 0.0 m1.8 19.2 0.0

Internal Link Dist (m) 180.7 224.7 4.0 102.5

Turn Bay Length (m) 110.0 35.0 100.0 70.0

Base Capacity (vph) 630 2684 448 2660 1570 562 423 1396

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 0.07 0.27 0.02 0.21 0.05 0.00 0.15 0.03

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 80.2

Natural Cycle: 50

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.41

Intersection Signal Delay: 5.0 Intersection LOS: A

Intersection Capacity Utilization 50.5% ICU Level of Service A
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Analysis Period (min) 15

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

Splits and Phases:     4: Elizabeth Street/Concession Road 7 & Highway 89
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 758 1 3 633 0 16

Future Volume (Veh/h) 758 1 3 633 0 16

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 815 1 3 681 0 17

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 249

pX, platoon unblocked 0.97 0.97 0.97

vC, conflicting volume 816 1162 408

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 742 1100 320

tC, single (s) 4.1 6.8 7.1

tC, 2 stage (s)

tF (s) 2.2 3.5 3.4

p0 queue free % 100 100 97

cM capacity (veh/h) 846 202 634

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 543 273 230 454 17

Volume Left 0 0 3 0 0

Volume Right 0 1 0 0 17

cSH 1700 1700 846 1700 634

Volume to Capacity 0.32 0.16 0.00 0.27 0.03

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

Control Delay (s) 0.0 0.0 0.2 0.0 10.8

Lane LOS A B

Approach Delay (s) 0.0 0.1 10.8

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 31.0% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 38 604 185 272 424 10 193 26 104 10 36 21

Future Volume (vph) 38 604 185 272 424 10 193 26 104 10 36 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Frt 0.965 0.996 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.963 0.950

Satd. Flow (prot) 1825 3150 0 1807 3455 0 1387 1475 1617 1825 1779 1633

Flt Permitted 0.484 0.250 0.732 0.750 0.676

Satd. Flow (perm) 930 3150 0 476 3455 0 1069 1149 1617 1299 1779 1633

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 44 4 112 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 0% 5% 34% 1% 5% 14% 25% 0% 1% 0% 8% 0%

Adj. Flow (vph) 41 649 199 292 456 11 208 28 112 11 39 23

Shared Lane Traffic (%) 44%

Lane Group Flow (vph) 41 848 0 292 467 0 116 120 112 11 39 23

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

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

Protected Phases 4 3 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 42.1 42.1 60.2 57.2 15.9 15.9 15.9 15.9 15.9 15.9

Actuated g/C Ratio 0.49 0.49 0.70 0.66 0.18 0.18 0.18 0.18 0.18 0.18

v/c Ratio 0.09 0.54 0.58 0.20 0.59 0.57 0.29 0.05 0.12 0.06

Control Delay 16.2 17.9 10.3 6.4 44.5 42.4 7.9 27.9 29.1 0.3

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

Total Delay 16.2 17.9 10.3 6.4 44.5 42.4 7.9 27.9 29.1 0.3

LOS B B B A D D A C C A

Approach Delay 17.8 7.9 32.0 19.8

Approach LOS B A C B

Queue Length 50th (m) 3.3 43.3 14.3 13.3 18.5 19.0 0.0 1.5 5.4 0.0

Queue Length 95th (m) 12.0 86.8 32.3 25.8 35.6 36.1 12.3 5.7 13.3 0.0

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 454 1562 643 2295 361 388 620 439 601 610

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 0.09 0.54 0.45 0.20 0.32 0.31 0.18 0.03 0.06 0.04

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 86.1

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.59

Intersection Signal Delay: 16.6 Intersection LOS: B

Intersection Capacity Utilization 64.5% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 452 70 204 727 248 386

Future Volume (vph) 452 70 204 727 248 386

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.980 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3205 0 1532 3444 1665 921

Flt Permitted 0.418 0.950

Satd. Flow (perm) 3205 0 674 3444 1665 921

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 30 415

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 12% 9% 10% 6% 6% 4%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 486 75 219 782 267 415

Shared Lane Traffic (%)

Lane Group Flow (vph) 561 0 219 782 267 415

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 39.7 55.5 50.0 14.6 14.6

Actuated g/C Ratio 0.50 0.70 0.63 0.18 0.18

v/c Ratio 0.35 0.39 0.36 0.87 0.82

Control Delay 12.3 6.4 7.6 61.0 18.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 12.3 6.4 7.6 61.0 18.5

LOS B A A E B

Approach Delay 12.3 7.3 35.1

Approach LOS B A D

Queue Length 50th (m) 24.2 9.8 26.5 39.4 0.0

Queue Length 95th (m) 36.3 17.1 36.0 #78.6 #46.4

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1620 580 2175 315 510

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 0.35 0.38 0.36 0.85 0.81

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 79.2

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 17.0 Intersection LOS: B

Intersection Capacity Utilization 69.7% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 51 784 901 48 20 27

Future Volume (Veh/h) 51 784 901 48 20 27

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 55 843 969 52 22 29

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.93

vC, conflicting volume 1021 1526 510

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1021 1411 510

tC, single (s) 4.1 7.0 6.9

tC, 2 stage (s)

tF (s) 2.2 3.6 3.3

p0 queue free % 92 79 94

cM capacity (veh/h) 688 104 513

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 336 562 646 375 51

Volume Left 55 0 0 0 22

Volume Right 0 0 0 52 29

cSH 688 1700 1700 1700 191

Volume to Capacity 0.08 0.33 0.38 0.22 0.27

Queue Length 95th (m) 2.0 0.0 0.0 0.0 7.9

Control Delay (s) 2.6 0.0 0.0 0.0 30.6

Lane LOS A D

Approach Delay (s) 1.0 0.0 30.6

Approach LOS D

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 62.9% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 30 754 43 147 872 65 65 15 124 49 9 38

Future Volume (vph) 30 754 43 147 872 65 65 15 124 49 9 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 100.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (m) 100.0 100.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.992 0.990 0.918 0.947

Flt Protected 0.950 0.950 0.984 0.975

Satd. Flow (prot) 1825 3276 0 1825 3393 0 0 1687 0 0 1774 0

Flt Permitted 0.270 0.325 0.877 0.657

Satd. Flow (perm) 519 3276 0 624 3393 0 0 1504 0 0 1195 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 12 16 81 34

Link Speed (k/h) 60 60 60 50

Link Distance (m) 310.5 133.1 218.4 107.2

Travel Time (s) 18.6 8.0 13.1 7.7

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 0% 10% 20% 0% 7% 0% 9% 0% 0% 0% 0% 0%

Adj. Flow (vph) 32 794 45 155 918 68 68 16 131 52 9 40

Shared Lane Traffic (%)

Lane Group Flow (vph) 32 839 0 155 986 0 0 215 0 0 101 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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 62.0 62.0 62.0 62.0 28.0 28.0 28.0 28.0

Total Split (%) 68.9% 68.9% 68.9% 68.9% 31.1% 31.1% 31.1% 31.1%

Maximum Green (s) 55.0 55.0 55.0 55.0 21.0 21.0 21.0 21.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 56.2 56.2 56.2 56.2 13.1 13.1

Actuated g/C Ratio 0.67 0.67 0.67 0.67 0.16 0.16

v/c Ratio 0.09 0.38 0.37 0.43 0.71 0.47

Control Delay 7.0 7.1 10.3 7.5 32.9 28.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 7.0 7.1 10.3 7.5 32.9 28.4

LOS A A B A C C

Approach Delay 7.1 7.9 32.9 28.4

Approach LOS A A C C

Queue Length 50th (m) 1.5 25.8 9.1 31.7 19.6 9.5

Queue Length 95th (m) 6.0 47.4 26.8 57.4 41.3 23.3

Internal Link Dist (m) 286.5 109.1 194.4 83.2

Turn Bay Length (m) 100.0 70.0

Base Capacity (vph) 350 2213 420 2293 440 326

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 0.09 0.38 0.37 0.43 0.49 0.31

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 83.4

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 10.8 Intersection LOS: B

Intersection Capacity Utilization 61.0% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 80 4 4 132 121 72

Future Volume (Veh/h) 80 4 4 132 121 72

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 89 4 4 147 134 80

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 219

pX, platoon unblocked

vC, conflicting volume 329 174 214

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 329 174 214

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 87 100 100

cM capacity (veh/h) 664 869 1356

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 93 151 214

Volume Left 89 4 0

Volume Right 4 0 80

cSH 670 1356 1700

Volume to Capacity 0.14 0.00 0.13

Queue Length 95th (m) 3.6 0.1 0.0

Control Delay (s) 11.2 0.2 0.0

Lane LOS B A

Approach Delay (s) 11.2 0.2 0.0

Approach LOS B

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 22.1% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 72 882 9 19 975 121 0 0 10 101 1 61

Future Volume (vph) 72 882 9 19 975 121 0 0 10 101 1 61

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 110.0 0.0 35.0 100.0 0.0 0.0 0.0 70.0

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (m) 100.0 70.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.999 0.850 0.865 0.850

Flt Protected 0.950 0.950 0.953

Satd. Flow (prot) 1706 3379 0 1825 3444 1633 0 1662 0 0 1813 1633

Flt Permitted 0.264 0.294 0.721

Satd. Flow (perm) 474 3379 0 565 3444 1633 0 1662 0 0 1372 1633

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 2 133 165 133

Link Speed (k/h) 60 60 50 60

Link Distance (m) 204.7 248.7 28.0 126.5

Travel Time (s) 12.3 14.9 2.0 7.6

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 7% 8% 0% 0% 6% 0% 0% 0% 0% 1% 0% 0%

Adj. Flow (vph) 76 928 9 20 1026 127 0 0 11 106 1 64

Shared Lane Traffic (%)

Lane Group Flow (vph) 76 937 0 20 1026 127 0 11 0 0 107 64

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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left Thru Left Thru Right Left Thru Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Free NA Perm NA Free

Protected Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 Free 2 6 Free

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 65.0 65.0 65.0 65.0 25.0 25.0 25.0 25.0

Total Split (%) 72.2% 72.2% 72.2% 72.2% 27.8% 27.8% 27.8% 27.8%

Maximum Green (s) 58.0 58.0 58.0 58.0 18.0 18.0 18.0 18.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 66.9 66.9 66.9 66.9 88.5 11.9 12.1 88.5

Actuated g/C Ratio 0.76 0.76 0.76 0.76 1.00 0.13 0.14 1.00

v/c Ratio 0.21 0.37 0.05 0.39 0.08 0.03 0.57 0.04

Control Delay 7.5 5.8 5.4 6.0 0.1 0.2 47.1 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 7.5 5.8 5.4 6.0 0.1 0.2 47.1 0.0

LOS A A A A A A D A

Approach Delay 5.9 5.4 0.2 29.5

Approach LOS A A A C

Queue Length 50th (m) 3.9 29.0 0.9 32.8 0.0 0.0 17.4 0.0

Queue Length 95th (m) 11.8 47.9 3.6 53.9 0.0 m0.0 31.5 0.0

Internal Link Dist (m) 180.7 224.7 4.0 102.5

Turn Bay Length (m) 110.0 35.0 100.0 70.0

Base Capacity (vph) 358 2553 427 2602 1633 470 280 1633

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 0.21 0.37 0.05 0.39 0.08 0.02 0.38 0.04

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 88.5

Natural Cycle: 55

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.57

Intersection Signal Delay: 7.3 Intersection LOS: A

Intersection Capacity Utilization 60.9% ICU Level of Service B

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 963 5 6 1166 0 15

Future Volume (Veh/h) 963 5 6 1166 0 15

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 993 5 6 1202 0 15

Pedestrians 3

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 249

pX, platoon unblocked 0.92 0.92 0.92

vC, conflicting volume 1001 1612 502

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 816 1483 270

tC, single (s) 4.1 6.8 7.5

tC, 2 stage (s)

tF (s) 2.2 3.5 3.6

p0 queue free % 99 100 97

cM capacity (veh/h) 749 107 593

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 662 336 407 801 15

Volume Left 0 0 6 0 0

Volume Right 0 5 0 0 15

cSH 1700 1700 749 1700 593

Volume to Capacity 0.39 0.20 0.01 0.47 0.03

Queue Length 95th (m) 0.0 0.0 0.2 0.0 0.6

Control Delay (s) 0.0 0.0 0.2 0.0 11.2

Lane LOS A B

Approach Delay (s) 0.0 0.1 11.2

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 46.4% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 54 664 315 277 692 30 428 45 203 27 54 81

Future Volume (vph) 54 664 315 277 692 30 428 45 203 27 54 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.952 0.994 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.961 0.950

Satd. Flow (prot) 1825 3220 0 1825 3557 0 1534 1579 1617 1722 1921 1601

Flt Permitted 0.366 0.147 0.720 0.728 0.456

Satd. Flow (perm) 703 3220 0 282 3557 0 1160 1193 1588 823 1921 1577

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 86 7 211 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 1 8 8 1 3 6 6 3

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 2% 17% 0% 2% 0% 13% 3% 1% 6% 0% 2%

Adj. Flow (vph) 56 692 328 289 721 31 446 47 211 28 56 84

Shared Lane Traffic (%) 45%

Lane Group Flow (vph) 56 1020 0 289 752 0 245 248 211 28 56 84

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 39.3 39.3 60.2 57.2 24.9 24.9 24.9 24.9 24.9 24.9

Actuated g/C Ratio 0.41 0.41 0.63 0.60 0.26 0.26 0.26 0.26 0.26 0.26

v/c Ratio 0.19 0.74 0.72 0.35 0.81 0.79 0.37 0.13 0.11 0.18

Control Delay 24.2 27.7 23.2 10.7 53.9 52.0 5.8 27.7 26.5 6.5

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

Total Delay 24.2 27.7 23.2 10.7 53.9 52.0 5.8 27.7 26.5 6.5

LOS C C C B D D A C C A

Approach Delay 27.5 14.1 38.8 16.7

Approach LOS C B D B

Queue Length 50th (m) 7.0 81.4 24.5 37.4 44.2 44.5 0.0 3.9 7.8 0.0

Queue Length 95th (m) 17.8 #128.6 51.3 49.3 #80.3 #80.0 15.8 10.7 16.8 9.9

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 290 1379 504 2141 354 364 632 251 587 543

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 0.19 0.74 0.57 0.35 0.69 0.68 0.33 0.11 0.10 0.15

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 95.1

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.81

Intersection Signal Delay: 24.9 Intersection LOS: C

Intersection Capacity Utilization 79.7% ICU Level of Service D
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Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 583 88 219 648 163 236

Future Volume (vph) 583 88 219 648 163 236

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.980 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3462 0 1668 3544 1713 949

Flt Permitted 0.352 0.950

Satd. Flow (perm) 3462 0 618 3544 1713 949

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 29 243

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Heavy Vehicles (%) 2% 12% 1% 3% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 601 91 226 668 168 243

Shared Lane Traffic (%)

Lane Group Flow (vph) 692 0 226 668 168 243

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 40.0 55.5 50.0 12.7 12.7

Actuated g/C Ratio 0.52 0.72 0.65 0.16 0.16

v/c Ratio 0.38 0.41 0.29 0.60 0.68

Control Delay 12.0 6.2 6.6 39.5 14.8

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 12.0 6.2 6.6 39.5 14.8

LOS B A A D B

Approach Delay 12.0 6.5 24.9

Approach LOS B A C

Queue Length 50th (m) 28.6 8.8 19.5 23.1 0.0

Queue Length 95th (m) 45.3 17.1 29.7 41.4 21.8

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1806 579 2294 332 380

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 0.38 0.39 0.29 0.51 0.64

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 77.3

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 12.2 Intersection LOS: B

Intersection Capacity Utilization 65.8% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 14 745 697 37 31 13

Future Volume (Veh/h) 14 745 697 37 31 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 810 758 40 34 14

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.90

vC, conflicting volume 798 1213 399

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 798 1023 399

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 84 98

cM capacity (veh/h) 833 209 606

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 285 540 505 293 48

Volume Left 15 0 0 0 34

Volume Right 0 0 0 40 14

cSH 833 1700 1700 1700 258

Volume to Capacity 0.02 0.32 0.30 0.17 0.19

Queue Length 95th (m) 0.4 0.0 0.0 0.0 5.1

Control Delay (s) 0.7 0.0 0.0 0.0 22.1

Lane LOS A C

Approach Delay (s) 0.2 0.0 22.1

Approach LOS C

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 40.6% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 44 714 75 215 761 168 89 14 205 133 34 46

Future Volume (vph) 44 714 75 215 761 168 89 14 205 133 34 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 100.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (m) 100.0 100.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.986 0.973 0.910 0.971

Flt Protected 0.950 0.950 0.986 0.970

Satd. Flow (prot) 1825 3535 0 1789 3466 0 0 1724 0 0 1798 0

Flt Permitted 0.267 0.232 0.838 0.560

Satd. Flow (perm) 513 3535 0 437 3466 0 0 1465 0 0 1038 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 13 35 119 16

Link Speed (k/h) 60 60 60 50

Link Distance (m) 312.3 133.1 219.3 107.2

Travel Time (s) 18.7 8.0 13.2 7.7

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 0% 2% 0% 2% 3% 0% 0% 0% 0% 1% 0% 0%

Adj. Flow (vph) 46 752 79 226 801 177 94 15 216 140 36 48

Shared Lane Traffic (%)

Lane Group Flow (vph) 46 831 0 226 978 0 0 325 0 0 224 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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 6

Detector Phase 7 4 3 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 25.0 9.5 25.0 25.0 25.0 25.0 25.0

Total Split (s) 10.0 36.0 17.0 43.0 37.0 37.0 37.0 37.0

Total Split (%) 11.1% 40.0% 18.9% 47.8% 41.1% 41.1% 41.1% 41.1%

Maximum Green (s) 7.0 29.0 14.0 36.0 30.0 30.0 30.0 30.0

Yellow Time (s) 3.0 5.0 3.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 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) 3.0 7.0 3.0 7.0 7.0 7.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None Max None Max Min Min Min Min

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 41.0 30.6 47.6 38.2 19.6 19.6

Actuated g/C Ratio 0.53 0.40 0.61 0.49 0.25 0.25

v/c Ratio 0.12 0.59 0.51 0.57 0.71 0.82

Control Delay 8.9 22.2 12.2 17.3 25.2 48.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 8.9 22.2 12.2 17.3 25.2 48.7

LOS A C B B C D

Approach Delay 21.5 16.3 25.2 48.7

Approach LOS C B C D

Queue Length 50th (m) 2.4 48.6 13.2 54.4 27.9 29.6

Queue Length 95th (m) 8.0 86.1 30.6 91.3 55.0 55.2

Internal Link Dist (m) 288.3 109.1 195.3 83.2

Turn Bay Length (m) 100.0 70.0

Base Capacity (vph) 397 1403 518 1729 649 418

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 0.12 0.59 0.44 0.57 0.50 0.54

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 77.4

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 21.9 Intersection LOS: C

Intersection Capacity Utilization 72.7% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 161 8 13 145 136 187

Future Volume (Veh/h) 161 8 13 145 136 187

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 179 9 14 161 151 208

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 219

pX, platoon unblocked 0.95 0.95 0.95

vC, conflicting volume 444 255 359

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 389 190 300

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 69 99 99

cM capacity (veh/h) 577 809 1199

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 188 175 359

Volume Left 179 14 0

Volume Right 9 0 208

cSH 585 1199 1700

Volume to Capacity 0.32 0.01 0.21

Queue Length 95th (m) 10.5 0.3 0.0

Control Delay (s) 14.0 0.7 0.0

Lane LOS B A

Approach Delay (s) 14.0 0.7 0.0

Approach LOS B

Intersection Summary

Average Delay 3.8

Intersection Capacity Utilization 34.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 72 1039 6 27 1101 160 1 6 10 155 5 65

Future Volume (vph) 72 1039 6 27 1101 160 1 6 10 155 5 65

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 110.0 0.0 35.0 100.0 0.0 0.0 0.0 70.0

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (m) 100.0 70.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00

Frt 0.999 0.850 0.917 0.850

Flt Protected 0.950 0.950 0.997 0.954

Satd. Flow (prot) 1789 3575 0 1825 3579 1601 0 1756 0 0 1781 1555

Flt Permitted 0.210 0.228 0.981 0.719

Satd. Flow (perm) 396 3575 0 438 3579 1601 0 1728 0 0 1342 1555

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 156 11 133

Link Speed (k/h) 60 60 50 60

Link Distance (m) 204.7 248.7 28.0 126.5

Travel Time (s) 12.3 14.9 2.0 7.6

Confl. Peds. (#/hr) 1 1

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 2% 2% 0% 0% 2% 2% 0% 0% 0% 3% 0% 5%

Adj. Flow (vph) 76 1094 6 28 1159 168 1 6 11 163 5 68

Shared Lane Traffic (%)

Lane Group Flow (vph) 76 1100 0 28 1159 168 0 18 0 0 168 68

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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left Thru Left Thru Right Left Thru Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Turn Type Perm NA Perm NA Free Perm NA Perm NA Free

Protected Phases 4 8 2 6

Permitted Phases 4 8 Free 2 6 Free

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 63.0 63.0 63.0 63.0 27.0 27.0 27.0 27.0

Total Split (%) 70.0% 70.0% 70.0% 70.0% 30.0% 30.0% 30.0% 30.0%

Maximum Green (s) 56.0 56.0 56.0 56.0 20.0 20.0 20.0 20.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max Min Min Min Min

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 56.1 56.1 56.1 56.1 85.3 15.2 15.2 85.3

Actuated g/C Ratio 0.66 0.66 0.66 0.66 1.00 0.18 0.18 1.00

v/c Ratio 0.29 0.47 0.10 0.49 0.10 0.06 0.71 0.04

Control Delay 11.1 8.5 7.5 8.8 0.1 17.9 49.2 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 11.1 8.5 7.5 8.8 0.1 17.9 49.2 0.0

LOS B A A A A B D A

Approach Delay 8.7 7.7 17.9 35.1

Approach LOS A A B D

Queue Length 50th (m) 4.7 42.0 1.5 45.3 0.0 1.0 25.9 0.0

Queue Length 95th (m) 14.3 63.6 5.4 68.4 0.0 m5.9 46.3 0.0

Internal Link Dist (m) 180.7 224.7 4.0 102.5

Turn Bay Length (m) 110.0 35.0 100.0 70.0

Base Capacity (vph) 260 2351 287 2353 1601 414 315 1555

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 0.29 0.47 0.10 0.49 0.10 0.04 0.53 0.04

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 85.3

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 10.5 Intersection LOS: B

Intersection Capacity Utilization 67.6% ICU Level of Service C



Lanes, Volumes, Timings 2031 Future Background - SAT: Add'l Signals

4: Elizabeth Street/Concession Road 7 & Highway 89 09/21/2017

2031 Future Background - SAT: Add'l Signals  06/10/2017 Baseline Synchro 9 Light Report

MNF Page 3

Analysis Period (min) 15

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

Splits and Phases:     4: Elizabeth Street/Concession Road 7 & Highway 89
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1230 3 6 1283 0 9

Future Volume (Veh/h) 1230 3 6 1283 0 9

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 1309 3 6 1365 0 10

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 249

pX, platoon unblocked 0.84 0.84 0.84

vC, conflicting volume 1312 2005 656

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 997 1820 219

tC, single (s) 4.1 6.8 7.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.5

p0 queue free % 99 100 98

cM capacity (veh/h) 592 59 624

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 873 439 461 910 10

Volume Left 0 0 6 0 0

Volume Right 0 3 0 0 10

cSH 1700 1700 592 1700 624

Volume to Capacity 0.51 0.26 0.01 0.54 0.02

Queue Length 95th (m) 0.0 0.0 0.2 0.0 0.4

Control Delay (s) 0.0 0.0 0.3 0.0 10.9

Lane LOS A B

Approach Delay (s) 0.0 0.1 10.9

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 49.6% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 145 907 186 451 913 35 257 56 260 51 123 100

Future Volume (vph) 145 907 186 451 913 35 257 56 260 51 123 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.974 0.994 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.968 0.950

Satd. Flow (prot) 1807 3506 0 1825 3590 0 1683 1733 1617 1772 1921 1633

Flt Permitted 0.281 0.108 0.673 0.724 0.578

Satd. Flow (perm) 534 3506 0 207 3590 0 1188 1293 1593 1076 1921 1607

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 26 7 280 97

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 3 1 1 3 4 3 3 4

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 1% 0% 6% 0% 1% 0% 3% 0% 1% 3% 0% 0%

Adj. Flow (vph) 156 975 200 485 982 38 276 60 280 55 132 108

Shared Lane Traffic (%) 41%

Lane Group Flow (vph) 156 1175 0 485 1020 0 163 173 280 55 132 108

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 33.2 33.2 60.3 57.3 19.1 19.1 19.1 19.1 19.1 19.1

Actuated g/C Ratio 0.37 0.37 0.67 0.64 0.21 0.21 0.21 0.21 0.21 0.21

v/c Ratio 0.79 0.89 0.96 0.44 0.64 0.63 0.50 0.24 0.32 0.26

Control Delay 57.3 37.3 58.2 9.7 43.7 42.0 6.8 30.7 31.0 8.9

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

Total Delay 57.3 37.3 58.2 9.7 43.7 42.0 6.8 30.7 31.0 8.9

LOS E D E A D D A C C A

Approach Delay 39.6 25.3 26.5 22.9

Approach LOS D C C C

Queue Length 50th (m) 23.3 96.0 64.2 41.0 26.9 28.4 0.0 7.8 19.2 1.5

Queue Length 95th (m) #65.4 #161.7 #147.3 71.9 47.5 49.2 17.7 17.6 33.8 13.4

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 198 1316 503 2301 387 421 707 350 625 588

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 0.79 0.89 0.96 0.44 0.42 0.41 0.40 0.16 0.21 0.18

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 89.5

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.96

Intersection Signal Delay: 30.4 Intersection LOS: C

Intersection Capacity Utilization 95.6% ICU Level of Service F
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MNF Page 10

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89
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1: County Road 50 & Highway 89 9/7/2017

2036 Future Background - AM  6/13/2017 Baseline Synchro 9 Light Report
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 422 212 359 393 81 185

Future Volume (vph) 422 212 359 393 81 185

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.950 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 2972 0 1620 3093 1471 1426

Flt Permitted 0.348 0.950

Satd. Flow (perm) 2972 0 593 3093 1471 1426

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 150 203

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Heavy Vehicles (%) 17% 16% 4% 18% 20% 12%

Adj. Flow (vph) 464 233 395 432 89 203

Shared Lane Traffic (%)

Lane Group Flow (vph) 697 0 395 432 89 203

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.01

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot Perm



Lanes, Volumes, Timings 2036 Future Background - AM

1: County Road 50 & Highway 89 9/7/2017

2036 Future Background - AM  6/13/2017 Baseline Synchro 9 Light Report
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Lane Group EBT EBR WBL WBT NBL NBR

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 38.4 55.5 50.0 11.2 11.2

Actuated g/C Ratio 0.51 0.73 0.66 0.15 0.15

v/c Ratio 0.44 0.70 0.21 0.41 0.53

Control Delay 10.4 11.8 5.6 35.4 10.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 10.4 11.8 5.6 35.4 10.2

LOS B B A D B

Approach Delay 10.4 8.6 17.9

Approach LOS B A B

Queue Length 50th (m) 23.0 14.5 10.3 11.7 0.0

Queue Length 95th (m) 39.6 #32.2 18.8 24.6 16.5

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1581 569 2042 291 444

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 0.44 0.69 0.21 0.31 0.46

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 75.8

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.70

Intersection Signal Delay: 10.8 Intersection LOS: B

Intersection Capacity Utilization 72.9% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Splits and Phases:     1: County Road 50 & Highway 89



HCM Unsignalized Intersection Capacity Analysis 2036 Future Background - AM: Add'l Signals

2: Highway 89 & Concession Road 6 10/20/2017

2036 Future Background - AM: Add'l Signals  06/13/2017 Baseline Synchro 9 Light Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 16 567 694 17 31 74

Future Volume (Veh/h) 16 567 694 17 31 74

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 18 630 771 19 34 82

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked

vC, conflicting volume 790 1132 395

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 790 1132 395

tC, single (s) 4.3 6.8 6.9

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 98 83 87

cM capacity (veh/h) 770 195 610

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 228 420 514 276 116

Volume Left 18 0 0 0 34

Volume Right 0 0 0 19 82

cSH 770 1700 1700 1700 376

Volume to Capacity 0.02 0.25 0.30 0.16 0.31

Queue Length 95th (m) 0.5 0.0 0.0 0.0 9.8

Control Delay (s) 1.0 0.0 0.0 0.0 18.8

Lane LOS A C

Approach Delay (s) 0.4 0.0 18.8

Approach LOS C

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 40.1% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 36 672 45 64 539 93 14 12 68 86 10 36

Future Volume (vph) 36 672 45 64 539 93 14 12 68 86 10 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 100.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (m) 100.0 100.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.991 0.978 0.902 0.963

Flt Protected 0.950 0.950 0.993 0.969

Satd. Flow (prot) 1825 3156 0 1772 3164 0 0 1721 0 0 1745 0

Flt Permitted 0.390 0.351 0.939 0.797

Satd. Flow (perm) 749 3156 0 655 3164 0 0 1627 0 0 1435 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 15 42 74 19

Link Speed (k/h) 60 60 60 50

Link Distance (m) 314.7 133.1 218.1 107.2

Travel Time (s) 18.9 8.0 13.1 7.7

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 (%) 0% 15% 9% 3% 14% 6% 0% 0% 0% 0% 0% 10%

Adj. Flow (vph) 39 730 49 70 586 101 15 13 74 93 11 39

Shared Lane Traffic (%)

Lane Group Flow (vph) 39 779 0 70 687 0 0 102 0 0 143 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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 64.0 64.0 64.0 64.0 26.0 26.0 26.0 26.0

Total Split (%) 71.1% 71.1% 71.1% 71.1% 28.9% 28.9% 28.9% 28.9%

Maximum Green (s) 57.0 57.0 57.0 57.0 19.0 19.0 19.0 19.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 59.9 59.9 59.9 59.9 12.9 12.9

Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.15 0.15

v/c Ratio 0.08 0.36 0.16 0.31 0.34 0.62

Control Delay 6.0 6.5 6.8 5.9 14.8 41.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.0 6.5 6.8 5.9 14.8 41.2

LOS A A A A B D

Approach Delay 6.5 6.0 14.8 41.2

Approach LOS A A B D

Queue Length 50th (m) 1.8 23.2 3.4 18.6 3.9 18.6

Queue Length 95th (m) 6.1 40.7 10.3 33.5 16.5 36.2

Internal Link Dist (m) 290.7 109.1 194.1 83.2

Turn Bay Length (m) 100.0 70.0

Base Capacity (vph) 516 2181 451 2195 414 329

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 0.08 0.36 0.16 0.31 0.25 0.43

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 86.9

Natural Cycle: 50

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.62

Intersection Signal Delay: 9.5 Intersection LOS: A

Intersection Capacity Utilization 55.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 15 2 1 79 102 18

Future Volume (Veh/h) 15 2 1 79 102 18

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 17 2 1 88 113 20

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 218

pX, platoon unblocked

vC, conflicting volume 213 123 133

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 213 123 133

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 100

cM capacity (veh/h) 775 928 1452

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 19 89 133

Volume Left 17 1 0

Volume Right 2 0 20

cSH 788 1452 1700

Volume to Capacity 0.02 0.00 0.08

Queue Length 95th (m) 0.6 0.0 0.0

Control Delay (s) 9.7 0.1 0.0

Lane LOS A A

Approach Delay (s) 9.7 0.1 0.0

Approach LOS A

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 16.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 48 791 1 10 614 86 0 1 1 65 3 51

Future Volume (vph) 48 791 1 10 614 86 0 1 1 65 3 51

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 110.0 0.0 35.0 100.0 0.0 0.0 0.0 70.0

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (m) 100.0 70.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00

Frt 0.850 0.932 0.850

Flt Protected 0.950 0.950 0.954

Satd. Flow (prot) 1644 3259 0 1372 3230 1570 0 1790 0 0 1749 1396

Flt Permitted 0.406 0.337 0.734

Satd. Flow (perm) 703 3259 0 485 3230 1570 0 1790 0 0 1346 1396

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 133 1 133

Link Speed (k/h) 60 60 50 60

Link Distance (m) 204.7 248.7 28.0 126.5

Travel Time (s) 12.3 14.9 2.0 7.6

Confl. Peds. (#/hr) 4 4

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 11% 12% 0% 33% 13% 4% 0% 0% 0% 5% 0% 17%

Adj. Flow (vph) 51 833 1 11 646 91 0 1 1 68 3 54

Shared Lane Traffic (%)

Lane Group Flow (vph) 51 834 0 11 646 91 0 2 0 0 71 54

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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left Thru Left Thru Right Left Thru Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Turn Type Perm NA Perm NA Free NA Perm NA Free

Protected Phases 4 8 2 6

Permitted Phases 4 8 Free 2 6 Free

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 58.0 58.0 58.0 58.0 32.0 32.0 32.0 32.0

Total Split (%) 64.4% 64.4% 64.4% 64.4% 35.6% 35.6% 35.6% 35.6%

Maximum Green (s) 51.0 51.0 51.0 51.0 25.0 25.0 25.0 25.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 63.5 63.5 63.5 63.5 82.8 9.6 9.7 82.8

Actuated g/C Ratio 0.77 0.77 0.77 0.77 1.00 0.12 0.12 1.00

v/c Ratio 0.09 0.33 0.03 0.26 0.06 0.01 0.46 0.04

Control Delay 4.9 4.9 4.7 4.5 0.1 26.0 42.9 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 4.9 4.9 4.7 4.5 0.1 26.0 42.9 0.1

LOS A A A A A C D A

Approach Delay 4.9 4.0 26.0 24.4

Approach LOS A A C C

Queue Length 50th (m) 2.1 22.4 0.4 16.2 0.0 0.1 11.7 0.0

Queue Length 95th (m) 6.3 36.0 2.1 26.6 0.0 m1.5 21.1 0.0

Internal Link Dist (m) 180.7 224.7 4.0 102.5

Turn Bay Length (m) 110.0 35.0 100.0 70.0

Base Capacity (vph) 539 2499 372 2477 1570 544 408 1396

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 0.09 0.33 0.03 0.26 0.06 0.00 0.17 0.04

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 82.8

Natural Cycle: 50

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.46

Intersection Signal Delay: 5.9 Intersection LOS: A

Intersection Capacity Utilization 54.0% ICU Level of Service A



Lanes, Volumes, Timings 2036 Future Background - AM: Add'l Signals

4: Elizabeth Street/Concession Road 7 & Highway 89 09/21/2017

2036 Future Background - AM: Add'l Signals  06/13/2017 Baseline Synchro 9 Light Report

MNF Page 3

Analysis Period (min) 15

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

Splits and Phases:     4: Elizabeth Street/Concession Road 7 & Highway 89
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 877 1 3 732 0 19

Future Volume (Veh/h) 877 1 3 732 0 19

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 943 1 3 787 0 20

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 249

pX, platoon unblocked 0.93 0.93 0.93

vC, conflicting volume 944 1343 472

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 797 1225 292

tC, single (s) 4.1 6.8 7.1

tC, 2 stage (s)

tF (s) 2.2 3.5 3.4

p0 queue free % 100 100 97

cM capacity (veh/h) 778 162 639

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 629 315 265 525 20

Volume Left 0 0 3 0 0

Volume Right 0 1 0 0 20

cSH 1700 1700 778 1700 639

Volume to Capacity 0.37 0.19 0.00 0.31 0.03

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

Control Delay (s) 0.0 0.0 0.2 0.0 10.8

Lane LOS A B

Approach Delay (s) 0.0 0.1 10.8

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 34.3% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 44 699 214 315 490 12 224 30 121 12 42 24

Future Volume (vph) 44 699 214 315 490 12 224 30 121 12 42 24

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Frt 0.965 0.996 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.963 0.950

Satd. Flow (prot) 1825 3151 0 1807 3455 0 1387 1474 1617 1825 1779 1633

Flt Permitted 0.451 0.175 0.728 0.746 0.658

Satd. Flow (perm) 866 3151 0 333 3455 0 1063 1142 1617 1264 1779 1633

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 44 4 130 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 0% 5% 34% 1% 5% 14% 25% 0% 1% 0% 8% 0%

Adj. Flow (vph) 47 752 230 339 527 13 241 32 130 13 45 26

Shared Lane Traffic (%) 44%

Lane Group Flow (vph) 47 982 0 339 540 0 135 138 130 13 45 26

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

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

Protected Phases 4 3 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 38.4 38.4 60.3 57.3 17.6 17.6 17.6 17.6 17.6 17.6

Actuated g/C Ratio 0.44 0.44 0.69 0.65 0.20 0.20 0.20 0.20 0.20 0.20

v/c Ratio 0.12 0.70 0.71 0.24 0.64 0.61 0.30 0.05 0.13 0.07

Control Delay 20.5 25.2 19.0 7.4 45.8 43.1 7.2 27.2 28.5 0.3

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

Total Delay 20.5 25.2 19.0 7.4 45.8 43.1 7.2 27.2 28.5 0.3

LOS C C B A D D A C C A

Approach Delay 24.9 11.9 32.4 19.6

Approach LOS C B C B

Queue Length 50th (m) 4.6 65.7 19.3 17.0 22.0 22.3 0.0 1.8 6.3 0.0

Queue Length 95th (m) 14.5 #124.4 57.7 32.7 40.8 40.9 12.9 6.2 14.5 0.0

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 378 1401 565 2251 352 378 622 418 589 600

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 0.12 0.70 0.60 0.24 0.38 0.37 0.21 0.03 0.08 0.04

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 87.9

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 21.2 Intersection LOS: C

Intersection Capacity Utilization 71.4% ICU Level of Service C

Analysis Period (min) 15

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

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 522 81 236 840 287 447

Future Volume (vph) 522 81 236 840 287 447

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.980 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3205 0 1532 3444 1665 921

Flt Permitted 0.367 0.950

Satd. Flow (perm) 3205 0 592 3444 1665 921

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 30 378

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 12% 9% 10% 6% 6% 4%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 561 87 254 903 309 481

Shared Lane Traffic (%)

Lane Group Flow (vph) 648 0 254 903 309 481

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 39.2 55.5 50.0 15.0 15.0

Actuated g/C Ratio 0.49 0.70 0.63 0.19 0.19

v/c Ratio 0.41 0.49 0.42 0.99 1.00

Control Delay 13.3 7.8 8.2 83.1 52.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 13.3 7.8 8.2 83.1 52.7

LOS B A A F D

Approach Delay 13.3 8.1 64.6

Approach LOS B A E

Queue Length 50th (m) 29.7 11.6 32.1 47.0 ~17.1

Queue Length 95th (m) 42.9 19.8 43.2 #94.6 #81.4

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1594 530 2163 313 480

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 0.41 0.48 0.42 0.99 1.00

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 79.6

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.00

Intersection Signal Delay: 26.6 Intersection LOS: C

Intersection Capacity Utilization 73.6% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.



Lanes, Volumes, Timings 2036 Future Background - PM

1: County Road 50 & Highway 89 9/7/2017

2036 Future Background - PM  6/13/2017 Baseline Synchro 9 Light Report

MNF Page 3

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     1: County Road 50 & Highway 89
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 59 907 1041 55 23 31

Future Volume (Veh/h) 59 907 1041 55 23 31

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 63 975 1119 59 25 33

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.90

vC, conflicting volume 1178 1762 589

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1178 1629 589

tC, single (s) 4.1 7.0 6.9

tC, 2 stage (s)

tF (s) 2.2 3.6 3.3

p0 queue free % 90 64 93

cM capacity (veh/h) 600 70 457

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 388 650 746 432 58

Volume Left 63 0 0 0 25

Volume Right 0 0 0 59 33

cSH 600 1700 1700 1700 136

Volume to Capacity 0.10 0.38 0.44 0.25 0.43

Queue Length 95th (m) 2.7 0.0 0.0 0.0 14.3

Control Delay (s) 3.2 0.0 0.0 0.0 50.0

Lane LOS A F

Approach Delay (s) 1.2 0.0 50.0

Approach LOS F

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 70.6% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 35 876 47 161 1012 75 70 17 138 57 10 44

Future Volume (vph) 35 876 47 161 1012 75 70 17 138 57 10 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 100.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (m) 100.0 100.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.992 0.990 0.917 0.947

Flt Protected 0.950 0.950 0.985 0.975

Satd. Flow (prot) 1825 3277 0 1825 3393 0 0 1688 0 0 1774 0

Flt Permitted 0.217 0.273 0.874 0.634

Satd. Flow (perm) 417 3277 0 524 3393 0 0 1498 0 0 1153 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 11 16 82 34

Link Speed (k/h) 60 60 60 50

Link Distance (m) 310.5 133.1 220.4 107.2

Travel Time (s) 18.6 8.0 13.2 7.7

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 0% 10% 20% 0% 7% 0% 9% 0% 0% 0% 0% 0%

Adj. Flow (vph) 37 922 49 169 1065 79 74 18 145 60 11 46

Shared Lane Traffic (%)

Lane Group Flow (vph) 37 971 0 169 1144 0 0 237 0 0 117 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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 62.0 62.0 62.0 62.0 28.0 28.0 28.0 28.0

Total Split (%) 68.9% 68.9% 68.9% 68.9% 31.1% 31.1% 31.1% 31.1%

Maximum Green (s) 55.0 55.0 55.0 55.0 21.0 21.0 21.0 21.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 55.5 55.5 55.5 55.5 14.0 14.0

Actuated g/C Ratio 0.66 0.66 0.66 0.66 0.17 0.17

v/c Ratio 0.13 0.45 0.49 0.51 0.74 0.53

Control Delay 8.1 8.1 14.4 8.7 35.6 31.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 8.1 8.1 14.4 8.7 35.6 31.2

LOS A A B A D C

Approach Delay 8.1 9.4 35.6 31.2

Approach LOS A A D C

Queue Length 50th (m) 1.9 33.6 11.8 42.0 23.3 11.9

Queue Length 95th (m) 7.1 57.6 35.2 70.9 46.7 27.5

Internal Link Dist (m) 286.5 109.1 196.4 83.2

Turn Bay Length (m) 100.0 70.0

Base Capacity (vph) 276 2180 348 2259 438 316

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 0.13 0.45 0.49 0.51 0.54 0.37

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 83.6

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 12.2 Intersection LOS: B

Intersection Capacity Utilization 66.6% ICU Level of Service C

Analysis Period (min) 15



Lanes, Volumes, Timings 2036 Future Background - PM: Add'l Signals

3: Concession Road 7/Dean Drive & Highway 89 09/21/2017

2036 Future Background - PM: Add'l Signals  06/13/2017 Baseline Synchro 9 Light Report

MNF Page 3

Splits and Phases:     3: Concession Road 7/Dean Drive & Highway 89
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 72 4 4 153 141 79

Future Volume (Veh/h) 72 4 4 153 141 79

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 80 4 4 170 157 88

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 220

pX, platoon unblocked

vC, conflicting volume 379 201 245

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 379 201 245

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 87 100 100

cM capacity (veh/h) 621 840 1321

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 84 174 245

Volume Left 80 4 0

Volume Right 4 0 88

cSH 629 1321 1700

Volume to Capacity 0.13 0.00 0.14

Queue Length 95th (m) 3.5 0.1 0.0

Control Delay (s) 11.6 0.2 0.0

Lane LOS B A

Approach Delay (s) 11.6 0.2 0.0

Approach LOS B

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 23.1% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 83 1018 10 22 1123 140 0 0 12 117 1 71

Future Volume (vph) 83 1018 10 22 1123 140 0 0 12 117 1 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 110.0 0.0 35.0 100.0 0.0 0.0 0.0 70.0

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (m) 100.0 70.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.998 0.850 0.865 0.850

Flt Protected 0.950 0.950 0.953

Satd. Flow (prot) 1706 3376 0 1825 3444 1633 0 1662 0 0 1813 1633

Flt Permitted 0.211 0.241 0.719

Satd. Flow (perm) 379 3376 0 463 3444 1633 0 1662 0 0 1368 1633

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 2 134 121 133

Link Speed (k/h) 60 60 50 60

Link Distance (m) 204.7 248.7 28.0 126.5

Travel Time (s) 12.3 14.9 2.0 7.6

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 7% 8% 0% 0% 6% 0% 0% 0% 0% 1% 0% 0%

Adj. Flow (vph) 87 1072 11 23 1182 147 0 0 13 123 1 75

Shared Lane Traffic (%)

Lane Group Flow (vph) 87 1083 0 23 1182 147 0 13 0 0 124 75

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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left Thru Left Thru Right Left Thru Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Free NA Perm NA Free

Protected Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 Free 2 6 Free

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 65.0 65.0 65.0 65.0 25.0 25.0 25.0 25.0

Total Split (%) 72.2% 72.2% 72.2% 72.2% 27.8% 27.8% 27.8% 27.8%

Maximum Green (s) 58.0 58.0 58.0 58.0 18.0 18.0 18.0 18.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 63.8 63.8 63.8 63.8 91.0 13.2 13.2 91.0

Actuated g/C Ratio 0.70 0.70 0.70 0.70 1.00 0.15 0.15 1.00

v/c Ratio 0.33 0.46 0.07 0.49 0.09 0.04 0.63 0.05

Control Delay 10.6 7.2 6.1 7.6 0.1 0.2 49.2 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 10.6 7.2 6.1 7.6 0.1 0.2 49.2 0.1

LOS B A A A A A D A

Approach Delay 7.5 6.7 0.2 30.7

Approach LOS A A A C

Queue Length 50th (m) 5.0 37.3 1.1 42.2 0.0 0.0 19.6 0.0

Queue Length 95th (m) 16.2 59.7 4.2 67.0 0.0 m0.0 35.8 0.0

Internal Link Dist (m) 180.7 224.7 4.0 102.5

Turn Bay Length (m) 110.0 35.0 100.0 70.0

Base Capacity (vph) 265 2366 324 2412 1633 426 271 1633

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 0.33 0.46 0.07 0.49 0.09 0.03 0.46 0.05

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 91

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.63

Intersection Signal Delay: 8.8 Intersection LOS: A

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1112 6 7 1344 0 17

Future Volume (Veh/h) 1112 6 7 1344 0 17

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 1146 6 7 1386 0 18

Pedestrians 3

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 249

pX, platoon unblocked 0.87 0.87 0.87

vC, conflicting volume 1155 1859 579

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 884 1691 223

tC, single (s) 4.1 6.8 7.5

tC, 2 stage (s)

tF (s) 2.2 3.5 3.6

p0 queue free % 99 100 97

cM capacity (veh/h) 673 74 609

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 764 388 469 924 18

Volume Left 0 0 7 0 0

Volume Right 0 6 0 0 18

cSH 1700 1700 673 1700 609

Volume to Capacity 0.45 0.23 0.01 0.54 0.03

Queue Length 95th (m) 0.0 0.0 0.2 0.0 0.7

Control Delay (s) 0.0 0.0 0.3 0.0 11.1

Lane LOS A B

Approach Delay (s) 0.0 0.1 11.1

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 52.0% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 63 765 365 321 795 35 496 52 235 31 63 94

Future Volume (vph) 63 765 365 321 795 35 496 52 235 31 63 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.952 0.994 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.961 0.950

Satd. Flow (prot) 1825 3219 0 1825 3557 0 1534 1578 1617 1722 1921 1601

Flt Permitted 0.328 0.097 0.714 0.721 0.403

Satd. Flow (perm) 630 3219 0 186 3557 0 1150 1182 1588 728 1921 1577

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 87 7 245 98

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 1 8 8 1 3 6 6 3

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 2% 17% 0% 2% 0% 13% 3% 1% 6% 0% 2%

Adj. Flow (vph) 66 797 380 334 828 36 517 54 245 32 66 98

Shared Lane Traffic (%) 45%

Lane Group Flow (vph) 66 1177 0 334 864 0 284 287 245 32 66 98

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 37.2 37.2 60.1 57.1 27.1 27.1 27.1 27.1 27.1 27.1

Actuated g/C Ratio 0.38 0.38 0.62 0.59 0.28 0.28 0.28 0.28 0.28 0.28

v/c Ratio 0.27 0.92 0.87 0.41 0.89 0.87 0.40 0.16 0.12 0.19

Control Delay 27.9 40.5 46.2 11.9 63.3 60.4 5.6 28.5 26.5 6.6

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

Total Delay 27.9 40.5 46.2 11.9 63.3 60.4 5.6 28.5 26.5 6.6

LOS C D D B E E A C C A

Approach Delay 39.8 21.5 45.0 16.9

Approach LOS D C D B

Queue Length 50th (m) 9.0 108.8 44.8 45.2 53.5 53.8 0.0 4.5 9.2 0.0

Queue Length 95th (m) 21.1 #163.5 #81.6 58.4 #100.4 #100.1 16.8 12.0 19.2 11.1

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 241 1285 452 2091 343 353 646 217 573 540

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 0.27 0.92 0.74 0.41 0.83 0.81 0.38 0.15 0.12 0.18

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 97.2

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.92

Intersection Signal Delay: 33.4 Intersection LOS: C

Intersection Capacity Utilization 87.3% ICU Level of Service E
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Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 672 102 245 744 189 274

Future Volume (vph) 672 102 245 744 189 274

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.980 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3462 0 1668 3544 1713 949

Flt Permitted 0.299 0.950

Satd. Flow (perm) 3462 0 525 3544 1713 949

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 29 282

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Heavy Vehicles (%) 2% 12% 1% 3% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 693 105 253 767 195 282

Shared Lane Traffic (%)

Lane Group Flow (vph) 798 0 253 767 195 282

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 39.7 55.5 50.0 13.2 13.2

Actuated g/C Ratio 0.51 0.71 0.64 0.17 0.17

v/c Ratio 0.45 0.51 0.34 0.67 0.72

Control Delay 13.2 7.8 7.0 42.6 15.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 13.2 7.8 7.0 42.6 15.5

LOS B A A D B

Approach Delay 13.2 7.2 26.6

Approach LOS B A C

Queue Length 50th (m) 37.0 10.9 24.8 27.2 0.0

Queue Length 95th (m) 53.8 19.2 34.8 47.6 #31.0

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1779 521 2279 330 410

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 0.45 0.49 0.34 0.59 0.69

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 77.8

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 13.3 Intersection LOS: B

Intersection Capacity Utilization 68.7% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 15 820 765 40 34 14

Future Volume (Veh/h) 15 820 765 40 34 14

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 891 832 43 37 15

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.88

vC, conflicting volume 875 1331 438

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 875 1109 438

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 79 97

cM capacity (veh/h) 780 179 573

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 313 594 555 320 52

Volume Left 16 0 0 0 37

Volume Right 0 0 0 43 15

cSH 780 1700 1700 1700 223

Volume to Capacity 0.02 0.35 0.33 0.19 0.23

Queue Length 95th (m) 0.5 0.0 0.0 0.0 6.7

Control Delay (s) 0.7 0.0 0.0 0.0 26.0

Lane LOS A D

Approach Delay (s) 0.3 0.0 26.0

Approach LOS D

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 43.3% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 51 831 79 228 886 195 92 16 224 154 39 53

Future Volume (vph) 51 831 79 228 886 195 92 16 224 154 39 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 100.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (m) 100.0 100.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.987 0.973 0.909 0.971

Flt Protected 0.950 0.950 0.986 0.970

Satd. Flow (prot) 1825 3538 0 1789 3466 0 0 1722 0 0 1798 0

Flt Permitted 0.187 0.162 0.833 0.550

Satd. Flow (perm) 359 3538 0 305 3466 0 0 1455 0 0 1020 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 12 35 124 17

Link Speed (k/h) 60 60 60 50

Link Distance (m) 312.3 133.1 218.3 107.2

Travel Time (s) 18.7 8.0 13.1 7.7

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 0% 2% 0% 2% 3% 0% 0% 0% 0% 1% 0% 0%

Adj. Flow (vph) 54 875 83 240 933 205 97 17 236 162 41 56

Shared Lane Traffic (%)

Lane Group Flow (vph) 54 958 0 240 1138 0 0 350 0 0 259 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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 6

Detector Phase 7 4 3 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 25.0 9.5 25.0 25.0 25.0 25.0 25.0

Total Split (s) 10.0 36.0 17.0 43.0 37.0 37.0 37.0 37.0

Total Split (%) 11.1% 40.0% 18.9% 47.8% 41.1% 41.1% 41.1% 41.1%

Maximum Green (s) 7.0 29.0 14.0 36.0 30.0 30.0 30.0 30.0

Yellow Time (s) 3.0 5.0 3.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 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) 3.0 7.0 3.0 7.0 7.0 7.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None Max None Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 40.4 29.9 47.9 38.4 23.1 23.1

Actuated g/C Ratio 0.50 0.37 0.59 0.47 0.28 0.28

v/c Ratio 0.18 0.73 0.63 0.69 0.70 0.86

Control Delay 10.7 27.7 18.5 21.3 24.3 52.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 10.7 27.7 18.5 21.3 24.3 52.4

LOS B C B C C D

Approach Delay 26.8 20.8 24.3 52.4

Approach LOS C C C D

Queue Length 50th (m) 3.4 68.0 17.1 77.5 31.6 36.5

Queue Length 95th (m) 9.0 #103.8 37.8 113.2 60.9 #73.4

Internal Link Dist (m) 288.3 109.1 194.3 83.2

Turn Bay Length (m) 100.0 70.0

Base Capacity (vph) 310 1312 440 1658 623 393

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 0.17 0.73 0.55 0.69 0.56 0.66

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 81.1

Natural Cycle: 65

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 25.9 Intersection LOS: C

Intersection Capacity Utilization 81.3% ICU Level of Service D

Analysis Period (min) 15

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

Splits and Phases:     3: Concession Road 7/Dean Drive & Highway 89



HCM Unsignalized Intersection Capacity Analysis2036 Future Background - SAT: Add'l Signals

22: Concession Road 7 & Street A 10/20/2017

2036 Future Background - SAT: Add'l Signals  06/10/2017 Baseline Synchro 9 Light Report

MNF Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 161 8 13 169 158 187

Future Volume (Veh/h) 161 8 13 169 158 187

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 179 9 14 188 176 208

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 218

pX, platoon unblocked 0.94 0.94 0.94

vC, conflicting volume 496 280 384

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 428 197 308

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 67 99 99

cM capacity (veh/h) 540 790 1173

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 188 202 384

Volume Left 179 14 0

Volume Right 9 0 208

cSH 549 1173 1700

Volume to Capacity 0.34 0.01 0.23

Queue Length 95th (m) 11.5 0.3 0.0

Control Delay (s) 14.9 0.7 0.0

Lane LOS B A

Approach Delay (s) 14.9 0.7 0.0

Approach LOS B

Intersection Summary

Average Delay 3.8

Intersection Capacity Utilization 35.8% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 83 1194 7 31 1259 185 1 7 12 180 6 75

Future Volume (vph) 83 1194 7 31 1259 185 1 7 12 180 6 75

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 110.0 0.0 35.0 100.0 0.0 0.0 0.0 70.0

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (m) 100.0 70.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00

Frt 0.999 0.850 0.916 0.850

Flt Protected 0.950 0.950 0.998 0.954

Satd. Flow (prot) 1789 3575 0 1825 3579 1601 0 1756 0 0 1781 1555

Flt Permitted 0.163 0.178 0.984 0.717

Satd. Flow (perm) 307 3575 0 342 3579 1601 0 1732 0 0 1339 1555

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 158 13 133

Link Speed (k/h) 60 60 50 60

Link Distance (m) 204.7 248.7 28.0 126.5

Travel Time (s) 12.3 14.9 2.0 7.6

Confl. Peds. (#/hr) 1 1

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 2% 2% 0% 0% 2% 2% 0% 0% 0% 3% 0% 5%

Adj. Flow (vph) 87 1257 7 33 1325 195 1 7 13 189 6 79

Shared Lane Traffic (%)

Lane Group Flow (vph) 87 1264 0 33 1325 195 0 21 0 0 195 79

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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left Thru Left Thru Right Left Thru Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0



Lanes, Volumes, Timings 2036 Future Background - SAT: Add'l Signals

4: Elizabeth Street/Concession Road 7 & Highway 89 09/21/2017

2036 Future Background - SAT: Add'l Signals  06/10/2017 Baseline Synchro 9 Light Report

MNF Page 2

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

Turn Type Perm NA Perm NA Free Perm NA Perm NA Free

Protected Phases 4 8 2 6

Permitted Phases 4 8 Free 2 6 Free

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 63.0 63.0 63.0 63.0 27.0 27.0 27.0 27.0

Total Split (%) 70.0% 70.0% 70.0% 70.0% 30.0% 30.0% 30.0% 30.0%

Maximum Green (s) 56.0 56.0 56.0 56.0 20.0 20.0 20.0 20.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 58.8 58.8 58.8 58.8 89.7 16.9 16.9 89.7

Actuated g/C Ratio 0.66 0.66 0.66 0.66 1.00 0.19 0.19 1.00

v/c Ratio 0.43 0.54 0.15 0.57 0.12 0.06 0.77 0.05

Control Delay 17.1 9.8 8.9 10.1 0.2 17.4 54.9 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 17.1 9.8 8.9 10.1 0.2 17.4 54.9 0.1

LOS B A A B A B D A

Approach Delay 10.2 8.8 17.4 39.1

Approach LOS B A B D

Queue Length 50th (m) 6.7 56.4 2.0 60.8 0.0 1.1 30.9 0.0

Queue Length 95th (m) 21.4 77.8 6.6 83.5 0.0 m6.5 #57.1 0.0

Internal Link Dist (m) 180.7 224.7 4.0 102.5

Turn Bay Length (m) 110.0 35.0 100.0 70.0

Base Capacity (vph) 201 2343 224 2345 1601 396 298 1555

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 0.43 0.54 0.15 0.57 0.12 0.05 0.65 0.05

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 89.7

Natural Cycle: 65

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.77

Intersection Signal Delay: 12.1 Intersection LOS: B

Intersection Capacity Utilization 73.9% ICU Level of Service D
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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: Elizabeth Street/Concession Road 7 & Highway 89
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1416 3 7 1470 0 10

Future Volume (Veh/h) 1416 3 7 1470 0 10

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 1506 3 7 1564 0 11

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 249

pX, platoon unblocked 0.80 0.80 0.80

vC, conflicting volume 1509 2304 754

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1133 2128 188

tC, single (s) 4.1 6.8 7.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.5

p0 queue free % 99 100 98

cM capacity (veh/h) 498 34 621

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 1004 505 528 1043 11

Volume Left 0 0 7 0 0

Volume Right 0 3 0 0 11

cSH 1700 1700 498 1700 621

Volume to Capacity 0.59 0.30 0.01 0.61 0.02

Queue Length 95th (m) 0.0 0.0 0.3 0.0 0.4

Control Delay (s) 0.0 0.0 0.4 0.0 10.9

Lane LOS A B

Approach Delay (s) 0.0 0.1 10.9

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 55.5% ICU Level of Service B

Analysis Period (min) 15



Lanes, Volumes, Timings 2036 Future Background - SAT

6: Industrial Parkway/Private Access & Highway 89 09/18/2017

2036 Future Background - SAT  06/10/2017 Baseline Synchro 9 Light Report

MNF Page 8

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

Lane Configurations

Traffic Volume (vph) 168 1041 215 523 1041 41 298 65 301 59 143 116

Future Volume (vph) 168 1041 215 523 1041 41 298 65 301 59 143 116

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.974 0.994 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.968 0.950

Satd. Flow (prot) 1807 3506 0 1825 3590 0 1683 1733 1617 1772 1921 1633

Flt Permitted 0.244 0.108 0.642 0.694 0.529

Satd. Flow (perm) 464 3506 0 207 3590 0 1134 1240 1593 985 1921 1607

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 26 7 324 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 3 1 1 3 4 3 3 4

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 1% 0% 6% 0% 1% 0% 3% 0% 1% 3% 0% 0%

Adj. Flow (vph) 181 1119 231 562 1119 44 320 70 324 63 154 125

Shared Lane Traffic (%) 41%

Lane Group Flow (vph) 181 1350 0 562 1163 0 189 201 324 63 154 125

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 33.2 33.2 60.3 57.3 21.7 21.7 21.7 21.7 21.7 21.7

Actuated g/C Ratio 0.36 0.36 0.65 0.62 0.24 0.24 0.24 0.24 0.24 0.24

v/c Ratio 1.08 1.06 1.15 0.52 0.71 0.69 0.52 0.27 0.34 0.28

Control Delay 128.1 71.4 115.7 11.6 46.9 44.4 6.4 30.9 30.6 11.7

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

Total Delay 128.1 71.4 115.7 11.6 46.9 44.4 6.4 30.9 30.6 11.7

LOS F E F B D D A C C B

Approach Delay 78.1 45.5 27.8 23.8

Approach LOS E D C C

Queue Length 50th (m) ~37.0 ~140.7 ~103.8 56.7 32.3 34.2 0.0 9.1 22.7 5.1

Queue Length 95th (m) #82.5 #200.3 #181.7 86.2 56.2 58.3 19.0 19.9 38.7 18.2

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 167 1279 488 2236 359 392 725 311 607 568

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 1.08 1.06 1.15 0.52 0.53 0.51 0.45 0.20 0.25 0.22

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 92.1

Natural Cycle: 130

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.15

Intersection Signal Delay: 52.4 Intersection LOS: D

Intersection Capacity Utilization 105.4% ICU Level of Service G



Lanes, Volumes, Timings 2036 Future Background - SAT

6: Industrial Parkway/Private Access & Highway 89 09/18/2017

2036 Future Background - SAT  06/10/2017 Baseline Synchro 9 Light Report
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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:     6: Industrial Parkway/Private Access & Highway 89



Lanes, Volumes, Timings 2026 Future Total - AM

1: County Road 50 & Highway 89 9/7/2017

2026 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report

MNF Page 1

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 438 158 267 315 60 138

Future Volume (vph) 438 158 267 315 60 138

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.960 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3002 0 1620 3093 1471 1426

Flt Permitted 0.374 0.950

Satd. Flow (perm) 3002 0 638 3093 1471 1426

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 88 152

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Heavy Vehicles (%) 17% 16% 4% 18% 20% 12%

Adj. Flow (vph) 481 174 293 346 66 152

Shared Lane Traffic (%)

Lane Group Flow (vph) 655 0 293 346 66 152

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.01

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot Perm



Lanes, Volumes, Timings 2026 Future Total - AM

1: County Road 50 & Highway 89 9/7/2017

2026 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report

MNF Page 2

Lane Group EBT EBR WBL WBT NBL NBR

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 39.4 55.5 50.0 10.5 10.5

Actuated g/C Ratio 0.52 0.74 0.67 0.14 0.14

v/c Ratio 0.41 0.50 0.17 0.32 0.46

Control Delay 10.4 6.4 5.1 33.7 10.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 10.4 6.4 5.1 33.7 10.5

LOS B A A C B

Approach Delay 10.4 5.7 17.5

Approach LOS B A B

Queue Length 50th (m) 22.8 9.9 8.0 8.6 0.0

Queue Length 95th (m) 38.1 19.6 14.0 19.3 14.8

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1617 602 2059 293 406

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 0.41 0.49 0.17 0.23 0.37

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 75.1

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.50

Intersection Signal Delay: 9.4 Intersection LOS: A

Intersection Capacity Utilization 67.8% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: County Road 50 & Highway 89



HCM Unsignalized Intersection Capacity Analysis 2026 Future Total - AM

2: Highway 89 & Concession Road 6 9/8/2017

2026 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report

MNF Page 1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 12 546 539 16 36 55

Future Volume (Veh/h) 12 546 539 16 36 55

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 13 607 599 18 40 61

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.96

vC, conflicting volume 617 938 308

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 617 857 308

tC, single (s) 4.3 6.8 6.9

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 99 86 91

cM capacity (veh/h) 900 285 693

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 215 405 399 218 101

Volume Left 13 0 0 0 40

Volume Right 0 0 0 18 61

cSH 900 1700 1700 1700 442

Volume to Capacity 0.01 0.24 0.23 0.13 0.23

Queue Length 95th (m) 0.3 0.0 0.0 0.0 6.6

Control Delay (s) 0.7 0.0 0.0 0.0 15.5

Lane LOS A C

Approach Delay (s) 0.2 0.0 15.5

Approach LOS C

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 35.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2026 Future Total - AM

24: Street B & Highway 89 9/8/2017

2026 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 555 142 137 540 14 34

Future Volume (Veh/h) 555 142 137 540 14 34

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 617 158 152 600 16 38

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 775 1300 388

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 775 1300 388

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 82 87 94

cM capacity (veh/h) 837 125 611

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 411 364 352 400 54

Volume Left 0 0 152 0 16

Volume Right 0 158 0 0 38

cSH 1700 1700 837 1700 284

Volume to Capacity 0.24 0.21 0.18 0.24 0.19

Queue Length 95th (m) 0.0 0.0 5.0 0.0 5.2

Control Delay (s) 0.0 0.0 5.6 0.0 20.6

Lane LOS A C

Approach Delay (s) 0.0 2.6 20.6

Approach LOS C

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 52.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2026 Future Total - AM

3: Concession Road 7/Dean Drive & Highway 89 9/8/2017

2026 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 27 499 35 51 401 69 12 9 53 64 8 27

Future Volume (Veh/h) 27 499 35 51 401 69 12 9 53 64 8 27

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

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

Hourly flow rate (vph) 29 542 38 55 436 75 13 10 58 70 9 29

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 511 580 980 1240 290 976 1222 256

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 511 580 980 1240 290 976 1222 256

tC, single (s) 4.1 4.2 7.5 6.5 6.9 7.5 6.5 7.1

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.4

p0 queue free % 97 94 93 94 92 59 95 96

cM capacity (veh/h) 1065 983 179 162 713 171 166 720

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 29 361 219 55 291 220 81 108

Volume Left 29 0 0 55 0 0 13 70

Volume Right 0 0 38 0 0 75 58 29

cSH 1065 1700 1700 983 1700 1700 375 215

Volume to Capacity 0.03 0.21 0.13 0.06 0.17 0.13 0.22 0.50

Queue Length 95th (m) 0.6 0.0 0.0 1.3 0.0 0.0 6.1 19.4

Control Delay (s) 8.5 0.0 0.0 8.9 0.0 0.0 17.2 37.6

Lane LOS A A C E

Approach Delay (s) 0.4 0.9 17.2 37.6

Approach LOS C E

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 40.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2026 Future Total - AM

7: Concession Road 7 & Street A 9/8/2017

2026 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 51 6 22 59 76 143

Future Volume (Veh/h) 51 6 22 59 76 143

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 57 7 24 66 84 159

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 278 164 243

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 278 164 243

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 92 99 98

cM capacity (veh/h) 699 881 1323

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 64 90 243

Volume Left 57 24 0

Volume Right 7 0 159

cSH 715 1323 1700

Volume to Capacity 0.09 0.02 0.14

Queue Length 95th (m) 2.2 0.4 0.0

Control Delay (s) 10.5 2.2 0.0

Lane LOS B A

Approach Delay (s) 10.5 2.2 0.0

Approach LOS B

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 30.4% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2026 Future Total - AM

4: Elizabeth Street/Concession Road 7 & Highway 89 9/8/2017

2026 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 36 648 1 8 718 64 0 1 1 48 3 47

Future Volume (Veh/h) 36 648 1 8 718 64 0 1 1 48 3 47

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 38 682 1 8 756 67 0 1 1 51 3 49

Pedestrians 4

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh) 9

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 756 687 1158 1534 346 1190 1535 378

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 756 687 1158 1534 346 1190 1535 378

tC, single (s) 4.3 4.8 7.5 6.5 6.9 7.6 6.5 7.2

tC, 2 stage (s)

tF (s) 2.3 2.5 3.5 4.0 3.3 3.5 4.0 3.5

p0 queue free % 95 99 100 99 100 61 97 92

cM capacity (veh/h) 794 721 131 110 654 132 110 579

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 38 455 228 8 378 378 67 2 103

Volume Left 38 0 0 8 0 0 0 0 51

Volume Right 0 0 1 0 0 0 67 1 49

cSH 794 1700 1700 721 1700 1700 1700 189 249

Volume to Capacity 0.05 0.27 0.13 0.01 0.22 0.22 0.04 0.01 0.41

Queue Length 95th (m) 1.1 0.0 0.0 0.3 0.0 0.0 0.0 0.2 14.5

Control Delay (s) 9.8 0.0 0.0 10.1 0.0 0.0 0.0 24.3 32.2

Lane LOS A B C D

Approach Delay (s) 0.5 0.1 24.3 32.2

Approach LOS C D

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 42.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2026 Future Total - AM

5: Elizabeth Street & Highway 89 9/8/2017

2026 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 713 1 3 806 0 14

Future Volume (Veh/h) 713 1 3 806 0 14

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 767 1 3 867 0 15

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 768 1207 384

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 768 1207 384

tC, single (s) 4.1 6.8 7.1

tC, 2 stage (s)

tF (s) 2.2 3.5 3.4

p0 queue free % 100 100 97

cM capacity (veh/h) 855 178 595

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 511 257 292 578 15

Volume Left 0 0 3 0 0

Volume Right 0 1 0 0 15

cSH 1700 1700 855 1700 595

Volume to Capacity 0.30 0.15 0.00 0.34 0.03

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

Control Delay (s) 0.0 0.0 0.1 0.0 11.2

Lane LOS A B

Approach Delay (s) 0.0 0.0 11.2

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 34.4% ICU Level of Service A

Analysis Period (min) 15



Lanes, Volumes, Timings 2026 Future Total - AM

6: Industrial Parkway/Private Access & Highway 89 9/7/2017

2026 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 33 579 161 235 622 9 171 22 90 9 31 18

Future Volume (vph) 33 579 161 235 622 9 171 22 90 9 31 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Frt 0.967 0.998 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.963 0.950

Satd. Flow (prot) 1825 3171 0 1807 3465 0 1387 1473 1617 1825 1779 1633

Flt Permitted 0.393 0.281 0.736 0.753 0.686

Satd. Flow (perm) 755 3171 0 534 3465 0 1075 1152 1617 1318 1779 1633

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 38 2 97 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 0% 5% 34% 1% 5% 14% 25% 0% 1% 0% 8% 0%

Adj. Flow (vph) 35 623 173 253 669 10 184 24 97 10 33 19

Shared Lane Traffic (%) 44%

Lane Group Flow (vph) 35 796 0 253 679 0 103 105 97 10 33 19

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

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

Protected Phases 4 3 8 2 6



Lanes, Volumes, Timings 2026 Future Total - AM

6: Industrial Parkway/Private Access & Highway 89 9/7/2017

2026 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 43.6 43.6 60.1 57.1 14.8 14.8 14.8 14.8 14.8 14.8

Actuated g/C Ratio 0.51 0.51 0.71 0.67 0.17 0.17 0.17 0.17 0.17 0.17

v/c Ratio 0.09 0.48 0.49 0.29 0.55 0.52 0.27 0.04 0.11 0.05

Control Delay 13.9 15.1 8.2 6.6 43.2 41.3 8.4 28.3 29.4 0.3

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

Total Delay 13.9 15.1 8.2 6.6 43.2 41.3 8.4 28.3 29.4 0.3

LOS B B A A D D A C C A

Approach Delay 15.0 7.0 31.5 20.3

Approach LOS B A C C

Queue Length 50th (m) 2.6 37.5 11.3 19.8 16.2 16.4 0.0 1.4 4.6 0.0

Queue Length 95th (m) 9.6 70.2 26.2 36.6 32.0 32.1 11.5 5.4 11.8 0.0

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 387 1644 677 2329 367 393 616 450 608 616

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 0.09 0.48 0.37 0.29 0.28 0.27 0.16 0.02 0.05 0.03

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 85

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.55

Intersection Signal Delay: 14.0 Intersection LOS: B

Intersection Capacity Utilization 61.1% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 410 60 176 766 214 333

Future Volume (vph) 410 60 176 766 214 333

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.981 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3208 0 1532 3444 1665 921

Flt Permitted 0.444 0.950

Satd. Flow (perm) 3208 0 716 3444 1665 921

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 28 358

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 12% 9% 10% 6% 6% 4%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 441 65 189 824 230 358

Shared Lane Traffic (%)

Lane Group Flow (vph) 506 0 189 824 230 358

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 40.1 55.5 50.0 13.9 13.9

Actuated g/C Ratio 0.51 0.71 0.64 0.18 0.18

v/c Ratio 0.31 0.32 0.38 0.78 0.78

Control Delay 11.6 5.6 7.6 50.9 17.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.6 5.6 7.6 50.9 17.5

LOS B A A D B

Approach Delay 11.6 7.2 30.6

Approach LOS B A C

Queue Length 50th (m) 20.8 8.2 28.4 33.1 0.0

Queue Length 95th (m) 32.5 14.7 38.4 #64.3 #40.3

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1651 610 2195 318 465

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 0.31 0.31 0.38 0.72 0.77

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 78.5

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 14.8 Intersection LOS: B

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 44 697 916 66 19 23

Future Volume (Veh/h) 44 697 916 66 19 23

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 47 749 985 71 20 25

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.94

vC, conflicting volume 1056 1489 528

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1056 1397 528

tC, single (s) 4.1 7.0 6.9

tC, 2 stage (s)

tF (s) 2.2 3.6 3.3

p0 queue free % 93 82 95

cM capacity (veh/h) 667 110 500

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 297 499 657 399 45

Volume Left 47 0 0 0 20

Volume Right 0 0 0 71 25

cSH 667 1700 1700 1700 193

Volume to Capacity 0.07 0.29 0.39 0.23 0.23

Queue Length 95th (m) 1.7 0.0 0.0 0.0 6.6

Control Delay (s) 2.5 0.0 0.0 0.0 29.2

Lane LOS A D

Approach Delay (s) 0.9 0.0 29.2

Approach LOS D

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 694 42 68 886 95 132

Future Volume (Veh/h) 694 42 68 886 95 132

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 771 47 76 984 106 147

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 818 1438 409

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 818 1438 409

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 91 6 75

cM capacity (veh/h) 806 112 592

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1

Volume Total 514 304 76 492 492 253

Volume Left 0 0 76 0 0 106

Volume Right 0 47 0 0 0 147

cSH 1700 1700 806 1700 1700 212

Volume to Capacity 0.30 0.18 0.09 0.29 0.29 1.19

Queue Length 95th (m) 0.0 0.0 2.4 0.0 0.0 96.0

Control Delay (s) 0.0 0.0 9.9 0.0 0.0 170.4

Lane LOS A F

Approach Delay (s) 0.0 0.7 170.4

Approach LOS F

Intersection Summary

Average Delay 20.6

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 26 782 20 148 819 56 125 13 201 42 8 33

Future Volume (Veh/h) 26 782 20 148 819 56 125 13 201 42 8 33

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 27 823 21 156 862 59 132 14 212 44 8 35

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 921 844 1670 2120 422 1888 2102 460

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 921 844 1670 2120 422 1888 2102 460

tC, single (s) 4.1 4.1 7.7 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3

p0 queue free % 96 81 0 65 64 0 80 94

cM capacity (veh/h) 750 801 39 40 586 17 41 553

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 27 549 295 156 575 346 358 87

Volume Left 27 0 0 156 0 0 132 44

Volume Right 0 0 21 0 0 59 212 35

cSH 750 1700 1700 801 1700 1700 87 31

Volume to Capacity 0.04 0.32 0.17 0.19 0.34 0.20 4.13 2.84

Queue Length 95th (m) 0.9 0.0 0.0 5.5 0.0 0.0 Err 77.8

Control Delay (s) 10.0 0.0 0.0 10.6 0.0 0.0 Err 1104.0

Lane LOS A B F F

Approach Delay (s) 0.3 1.5 Err 1104.0

Approach LOS F F

Intersection Summary

Average Delay 1536.8

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 226 24 9 114 104 72

Future Volume (Veh/h) 226 24 9 114 104 72

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 251 27 10 127 116 80

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 303 156 196

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 303 156 196

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 63 97 99

cM capacity (veh/h) 684 890 1377

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 278 137 196

Volume Left 251 10 0

Volume Right 27 0 80

cSH 699 1377 1700

Volume to Capacity 0.40 0.01 0.12

Queue Length 95th (m) 14.5 0.2 0.0

Control Delay (s) 13.5 0.6 0.0

Lane LOS B A

Approach Delay (s) 13.5 0.6 0.0

Approach LOS B

Intersection Summary

Average Delay 6.3

Intersection Capacity Utilization 34.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2026 Future Total - PM

4: Elizabeth Street/Concession Road 7 & Highway 89 9/7/2017

2026 Future Total - PM  6/13/2017 Baseline Synchro 9 Light Report

MNF Page 3

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

Lane Configurations

Traffic Volume (veh/h) 74 974 8 16 926 104 0 0 9 87 1 55

Future Volume (Veh/h) 74 974 8 16 926 104 0 0 9 87 1 55

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 78 1025 8 17 975 109 0 0 9 92 1 58

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh) 9

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 975 1033 1707 2194 516 1686 2198 488

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 975 1033 1707 2194 516 1686 2198 488

tC, single (s) 4.2 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.3 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 88 98 100 100 98 0 97 89

cM capacity (veh/h) 673 681 47 39 509 54 39 531

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 78 683 350 17 488 488 109 9 151

Volume Left 78 0 0 17 0 0 0 0 92

Volume Right 0 0 8 0 0 0 109 9 58

cSH 673 1700 1700 681 1700 1700 1700 509 86

Volume to Capacity 0.12 0.40 0.21 0.02 0.29 0.29 0.06 0.02 1.76

Queue Length 95th (m) 3.0 0.0 0.0 0.6 0.0 0.0 0.0 0.4 96.0

Control Delay (s) 11.0 0.0 0.0 10.4 0.0 0.0 0.0 12.2 467.6

Lane LOS B B B F

Approach Delay (s) 0.8 0.2 12.2 467.6

Approach LOS B F

Intersection Summary

Average Delay 30.3

Intersection Capacity Utilization 52.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1044 4 5 1091 0 13

Future Volume (Veh/h) 1044 4 5 1091 0 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 1076 4 5 1125 0 13

Pedestrians 3

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1083 1654 543

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1083 1654 543

tC, single (s) 4.1 6.8 7.5

tC, 2 stage (s)

tF (s) 2.2 3.5 3.6

p0 queue free % 99 100 97

cM capacity (veh/h) 650 90 417

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 717 363 380 750 13

Volume Left 0 0 5 0 0

Volume Right 0 4 0 0 13

cSH 1700 1700 650 1700 417

Volume to Capacity 0.42 0.21 0.01 0.44 0.03

Queue Length 95th (m) 0.0 0.0 0.2 0.0 0.7

Control Delay (s) 0.0 0.0 0.2 0.0 13.9

Lane LOS A B

Approach Delay (s) 0.0 0.1 13.9

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 43.6% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 47 782 276 239 681 26 370 39 175 23 47 70

Future Volume (vph) 47 782 276 239 681 26 370 39 175 23 47 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.961 0.994 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.961 0.950

Satd. Flow (prot) 1825 3284 0 1825 3557 0 1534 1579 1617 1722 1921 1601

Flt Permitted 0.372 0.135 0.725 0.734 0.506

Satd. Flow (perm) 714 3284 0 259 3557 0 1168 1203 1588 913 1921 1577

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 54 6 182 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 1 8 8 1 3 6 6 3

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 2% 17% 0% 2% 0% 13% 3% 1% 6% 0% 2%

Adj. Flow (vph) 49 815 288 249 709 27 385 41 182 24 49 73

Shared Lane Traffic (%) 45%

Lane Group Flow (vph) 49 1103 0 249 736 0 212 214 182 24 49 73

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 41.1 41.1 60.3 57.3 22.4 22.4 22.4 22.4 22.4 22.4

Actuated g/C Ratio 0.44 0.44 0.65 0.62 0.24 0.24 0.24 0.24 0.24 0.24

v/c Ratio 0.16 0.74 0.67 0.33 0.75 0.74 0.35 0.11 0.11 0.16

Control Delay 21.6 26.7 20.5 9.8 49.5 47.9 6.2 27.5 26.8 5.3

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

Total Delay 21.6 26.7 20.5 9.8 49.5 47.9 6.2 27.5 26.8 5.3

LOS C C C A D D A C C A

Approach Delay 26.4 12.5 35.9 16.1

Approach LOS C B D B

Queue Length 50th (m) 5.1 79.9 16.9 31.2 36.8 37.0 0.0 3.3 6.8 0.0

Queue Length 95th (m) 15.6 #147.4 43.1 48.2 62.7 62.7 14.7 9.6 15.2 7.6

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 316 1485 507 2199 367 377 623 286 603 556

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 0.16 0.74 0.49 0.33 0.58 0.57 0.29 0.08 0.08 0.13

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 92.7

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 23.2 Intersection LOS: C

Intersection Capacity Utilization 78.2% ICU Level of Service D



Lanes, Volumes, Timings 2026 Future Total - PM

6: Industrial Parkway/Private Access & Highway 89 9/7/2017

2026 Future Total - PM  6/13/2017 Baseline Synchro 9 Light Report
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Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89



Lanes, Volumes, Timings 2026 Future Total - SAT

1: County Road 50 & Highway 89 9/7/2017

2026 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 527 76 189 645 141 204

Future Volume (vph) 527 76 189 645 141 204

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.981 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3468 0 1668 3544 1713 949

Flt Permitted 0.391 0.950

Satd. Flow (perm) 3468 0 687 3544 1713 949

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 27 210

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Heavy Vehicles (%) 2% 12% 1% 3% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 543 78 195 665 145 210

Shared Lane Traffic (%)

Lane Group Flow (vph) 621 0 195 665 145 210

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0



Lanes, Volumes, Timings 2026 Future Total - SAT

1: County Road 50 & Highway 89 9/7/2017

2026 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 40.4 55.5 50.0 12.1 12.1

Actuated g/C Ratio 0.53 0.72 0.65 0.16 0.16

v/c Ratio 0.34 0.33 0.29 0.54 0.64

Control Delay 11.1 5.2 6.3 37.6 14.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.1 5.2 6.3 37.6 14.6

LOS B A A D B

Approach Delay 11.1 6.1 24.0

Approach LOS B A C

Queue Length 50th (m) 23.6 6.9 18.5 19.6 0.0

Queue Length 95th (m) 39.9 14.8 29.5 36.2 19.4

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1840 625 2311 335 354

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 0.34 0.31 0.29 0.43 0.59

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 76.7

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.64

Intersection Signal Delay: 11.2 Intersection LOS: B

Intersection Capacity Utilization 63.5% ICU Level of Service B

Analysis Period (min) 15



Lanes, Volumes, Timings 2026 Future Total - SAT
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Splits and Phases:     1: County Road 50 & Highway 89



HCM Unsignalized Intersection Capacity Analysis 2026 Future Total - SAT

2: Highway 89 & Concession Road 6 9/7/2017

2026 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 13 697 715 48 30 12

Future Volume (Veh/h) 13 697 715 48 30 12

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 14 758 777 52 33 13

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.92

vC, conflicting volume 829 1210 414

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 829 1053 414

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 84 98

cM capacity (veh/h) 811 203 592

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 267 505 518 311 46

Volume Left 14 0 0 0 33

Volume Right 0 0 0 52 13

cSH 811 1700 1700 1700 250

Volume to Capacity 0.02 0.30 0.30 0.18 0.18

Queue Length 95th (m) 0.4 0.0 0.0 0.0 5.0

Control Delay (s) 0.7 0.0 0.0 0.0 22.7

Lane LOS A C

Approach Delay (s) 0.2 0.0 22.7

Approach LOS C

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 38.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2026 Future Total - SAT

8: Street B & Highway 89 9/7/2017

2026 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 672 73 107 736 81 109

Future Volume (Veh/h) 672 73 107 736 81 109

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 747 81 119 818 90 121

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 828 1434 414

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 828 1434 414

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 85 15 79

cM capacity (veh/h) 799 106 587

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 498 330 392 545 211

Volume Left 0 0 119 0 90

Volume Right 0 81 0 0 121

cSH 1700 1700 799 1700 200

Volume to Capacity 0.29 0.19 0.15 0.32 1.05

Queue Length 95th (m) 0.0 0.0 4.0 0.0 73.0

Control Delay (s) 0.0 0.0 4.4 0.0 128.5

Lane LOS A F

Approach Delay (s) 0.0 1.8 128.5

Approach LOS F

Intersection Summary

Average Delay 14.6

Intersection Capacity Utilization 65.5% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2026 Future Total - SAT
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2026 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 38 725 21 180 760 145 98 12 208 115 29 40

Future Volume (Veh/h) 38 725 21 180 760 145 98 12 208 115 29 40

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 40 763 22 189 800 153 103 13 219 121 31 42

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 953 785 1690 2185 392 1942 2120 476

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 953 785 1690 2185 392 1942 2120 476

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 95 77 0 62 64 0 17 92

cM capacity (veh/h) 729 829 14 34 612 14 37 540

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 40 509 276 189 533 420 335 194

Volume Left 40 0 0 189 0 0 103 121

Volume Right 0 0 22 0 0 153 219 42

cSH 729 1700 1700 829 1700 1700 42 21

Volume to Capacity 0.05 0.30 0.16 0.23 0.31 0.25 7.95 9.34

Queue Length 95th (m) 1.3 0.0 0.0 6.7 0.0 0.0 Err Err

Control Delay (s) 10.2 0.0 0.0 10.6 0.0 0.0 Err Err

Lane LOS B B F F

Approach Delay (s) 0.5 1.8 Err Err

Approach LOS F F

Intersection Summary

Average Delay 2120.1

Intersection Capacity Utilization 60.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 192 21 18 124 117 112

Future Volume (Veh/h) 192 21 18 124 117 112

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 213 23 20 138 130 124

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 370 192 254

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 370 192 254

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 66 97 98

cM capacity (veh/h) 621 850 1311

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 236 158 254

Volume Left 213 20 0

Volume Right 23 0 124

cSH 637 1311 1700

Volume to Capacity 0.37 0.02 0.15

Queue Length 95th (m) 13.0 0.4 0.0

Control Delay (s) 13.9 1.1 0.0

Lane LOS B A

Approach Delay (s) 13.9 1.1 0.0

Approach LOS B

Intersection Summary

Average Delay 5.3

Intersection Capacity Utilization 40.3% ICU Level of Service A

Analysis Period (min) 15
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2026 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 69 1027 5 23 1046 138 1 5 9 134 4 58

Future Volume (Veh/h) 69 1027 5 23 1046 138 1 5 9 134 4 58

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 73 1081 5 24 1101 145 1 5 9 141 4 61

Pedestrians 1

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh) 9

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1101 1087 1831 2380 544 1847 2382 550

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1101 1087 1831 2380 544 1847 2382 550

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.6 6.5 7.0

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 88 96 97 83 98 0 86 87

cM capacity (veh/h) 630 649 34 30 488 35 30 471

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 73 721 365 24 550 550 145 15 206

Volume Left 73 0 0 24 0 0 0 1 141

Volume Right 0 0 5 0 0 0 145 9 61

cSH 630 1700 1700 649 1700 1700 1700 69 48

Volume to Capacity 0.12 0.42 0.21 0.04 0.32 0.32 0.09 0.22 4.31

Queue Length 95th (m) 3.0 0.0 0.0 0.9 0.0 0.0 0.0 5.7 Err

Control Delay (s) 11.5 0.0 0.0 10.8 0.0 0.0 0.0 70.9 Err

Lane LOS B B F F

Approach Delay (s) 0.7 0.2 70.9 Err

Approach LOS F F

Intersection Summary

Average Delay 778.1

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15
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5: Elizabeth Street & Highway 89 9/7/2017

2026 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1192 3 5 1203 0 8

Future Volume (Veh/h) 1192 3 5 1203 0 8

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 1268 3 5 1280 0 9

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1271 1920 636

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1271 1920 636

tC, single (s) 4.1 6.8 7.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.5

p0 queue free % 99 100 98

cM capacity (veh/h) 553 60 387

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 845 426 432 853 9

Volume Left 0 0 5 0 0

Volume Right 0 3 0 0 9

cSH 1700 1700 553 1700 387

Volume to Capacity 0.50 0.25 0.01 0.50 0.02

Queue Length 95th (m) 0.0 0.0 0.2 0.0 0.5

Control Delay (s) 0.0 0.0 0.3 0.0 14.5

Lane LOS A B

Approach Delay (s) 0.0 0.1 14.5

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 46.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 125 911 163 389 882 30 223 48 224 44 106 86

Future Volume (vph) 125 911 163 389 882 30 223 48 224 44 106 86

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.977 0.995 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.968 0.950

Satd. Flow (prot) 1807 3523 0 1825 3594 0 1683 1733 1617 1772 1921 1633

Flt Permitted 0.292 0.103 0.684 0.735 0.628

Satd. Flow (perm) 555 3523 0 198 3594 0 1208 1313 1593 1168 1921 1607

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 22 6 241 92

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 3 1 1 3 4 3 3 4

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 1% 0% 6% 0% 1% 0% 3% 0% 1% 3% 0% 0%

Adj. Flow (vph) 134 980 175 418 948 32 240 52 241 47 114 92

Shared Lane Traffic (%) 41%

Lane Group Flow (vph) 134 1155 0 418 980 0 142 150 241 47 114 92

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 35.0 35.0 60.3 57.3 17.3 17.3 17.3 17.3 17.3 17.3

Actuated g/C Ratio 0.40 0.40 0.69 0.65 0.20 0.20 0.20 0.20 0.20 0.20

v/c Ratio 0.61 0.81 0.88 0.42 0.60 0.58 0.48 0.20 0.30 0.24

Control Delay 38.5 30.5 42.5 8.6 42.3 40.8 7.2 30.5 31.3 7.8

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

Total Delay 38.5 30.5 42.5 8.6 42.3 40.8 7.2 30.5 31.3 7.8

LOS D C D A D D A C C A

Approach Delay 31.4 18.7 26.0 22.6

Approach LOS C B C C

Queue Length 50th (m) 18.0 90.1 48.4 36.0 22.9 24.1 0.0 6.6 16.4 0.0

Queue Length 95th (m) #51.3 #151.9 #114.6 64.7 41.5 43.0 16.9 15.4 30.0 10.9

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 221 1419 509 2352 401 436 690 388 638 595

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 0.61 0.81 0.82 0.42 0.35 0.34 0.35 0.12 0.18 0.15

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 87.6

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.88

Intersection Signal Delay: 24.8 Intersection LOS: C

Intersection Capacity Utilization 81.2% ICU Level of Service D



Lanes, Volumes, Timings 2026 Future Total - SAT

6: Industrial Parkway/Private Access & Highway 89 9/7/2017

2026 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89



Lanes, Volumes, Timings 2031 Future Total - AM

1: County Road 50 & Highway 89 9/7/2017

2031 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 488 183 310 361 70 160

Future Volume (vph) 488 183 310 361 70 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.959 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 2999 0 1620 3093 1471 1426

Flt Permitted 0.331 0.950

Satd. Flow (perm) 2999 0 564 3093 1471 1426

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 93 176

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Heavy Vehicles (%) 17% 16% 4% 18% 20% 12%

Adj. Flow (vph) 536 201 341 397 77 176

Shared Lane Traffic (%)

Lane Group Flow (vph) 737 0 341 397 77 176

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.01

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot Perm



Lanes, Volumes, Timings 2031 Future Total - AM

1: County Road 50 & Highway 89 9/7/2017

2031 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report
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Lane Group EBT EBR WBL WBT NBL NBR

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 39.0 55.5 50.0 10.8 10.8

Actuated g/C Ratio 0.52 0.74 0.66 0.14 0.14

v/c Ratio 0.46 0.63 0.19 0.36 0.50

Control Delay 11.4 9.1 5.3 34.5 10.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.4 9.1 5.3 34.5 10.4

LOS B A A C B

Approach Delay 11.4 7.1 17.7

Approach LOS B A B

Queue Length 50th (m) 27.8 11.9 9.4 10.1 0.0

Queue Length 95th (m) 45.3 24.5 16.5 21.9 15.6

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1595 555 2050 292 424

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 0.46 0.61 0.19 0.26 0.42

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 75.4

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.63

Intersection Signal Delay: 10.5 Intersection LOS: B

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: County Road 50 & Highway 89



HCM Unsignalized Intersection Capacity Analysis 2031 Future Total - AM

2: Highway 89 & Concession Road 6 9/8/2017

2031 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 14 613 621 18 40 64

Future Volume (Veh/h) 14 613 621 18 40 64

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 16 681 690 20 44 71

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.94

vC, conflicting volume 710 1072 355

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 710 956 355

tC, single (s) 4.3 6.8 6.9

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 98 82 89

cM capacity (veh/h) 828 240 647

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 243 454 460 250 115

Volume Left 16 0 0 0 44

Volume Right 0 0 0 20 71

cSH 828 1700 1700 1700 393

Volume to Capacity 0.02 0.27 0.27 0.15 0.29

Queue Length 95th (m) 0.4 0.0 0.0 0.0 9.1

Control Delay (s) 0.8 0.0 0.0 0.0 17.9

Lane LOS A C

Approach Delay (s) 0.3 0.0 17.9

Approach LOS C

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 39.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2031 Future Total - AM

24: Street B & Highway 89 9/8/2017

2031 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 644 142 137 540 14 34

Future Volume (Veh/h) 644 142 137 540 14 34

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 716 158 152 600 16 38

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 874 1399 437

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 874 1399 437

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 80 85 93

cM capacity (veh/h) 768 105 567

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 477 397 352 400 54

Volume Left 0 0 152 0 16

Volume Right 0 158 0 0 38

cSH 1700 1700 768 1700 247

Volume to Capacity 0.28 0.23 0.20 0.24 0.22

Queue Length 95th (m) 0.0 0.0 5.6 0.0 6.2

Control Delay (s) 0.0 0.0 6.1 0.0 23.6

Lane LOS A C

Approach Delay (s) 0.0 2.8 23.6

Approach LOS C

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 54.6% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2031 Future Total - PM

3: Concession Road 7/Dean Drive & Highway 89 10/19/2017

2031 Future Total - PM  06/13/2017 Baseline Synchro 9 Light Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 30 887 23 160 940 65 130 15 213 49 9 38

Future Volume (Veh/h) 30 887 23 160 940 65 130 15 213 49 9 38

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 32 934 24 168 989 68 137 16 224 52 9 40

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1057 958 1885 2403 479 2122 2381 528

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1057 958 1885 2403 479 2122 2381 528

tC, single (s) 4.1 4.1 7.7 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3

p0 queue free % 95 77 0 35 58 0 65 92

cM capacity (veh/h) 667 726 21 25 538 7 25 500

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 32 623 335 168 659 398 377 101

Volume Left 32 0 0 168 0 0 137 52

Volume Right 0 0 24 0 0 68 224 40

cSH 667 1700 1700 726 1700 1700 51 12

Volume to Capacity 0.05 0.37 0.20 0.23 0.39 0.23 7.46 8.20

Queue Length 95th (m) 1.1 0.0 0.0 6.8 0.0 0.0 Err Err

Control Delay (s) 10.7 0.0 0.0 11.4 0.0 0.0 Err Err

Lane LOS B B F F

Approach Delay (s) 0.3 1.6 Err Err

Approach LOS F F

Intersection Summary

Average Delay 1775.6

Intersection Capacity Utilization 67.9% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2031 Future Total - AM

21: Concession Road 7 & Street A 9/8/2017

2031 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 51 6 22 68 88 143

Future Volume (Veh/h) 51 6 22 68 88 143

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 57 7 24 76 98 159

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 302 178 257

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 302 178 257

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 92 99 98

cM capacity (veh/h) 677 866 1308

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 64 100 257

Volume Left 57 24 0

Volume Right 7 0 159

cSH 694 1308 1700

Volume to Capacity 0.09 0.02 0.15

Queue Length 95th (m) 2.3 0.4 0.0

Control Delay (s) 10.7 2.0 0.0

Lane LOS B A

Approach Delay (s) 10.7 2.0 0.0

Approach LOS B

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 31.5% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2031 Future Total - AM

4: Elizabeth Street/Concession Road 7 & Highway 89 9/8/2017

2031 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 42 741 1 9 790 74 0 1 1 56 3 53

Future Volume (Veh/h) 42 741 1 9 790 74 0 1 1 56 3 53

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 44 780 1 9 832 78 0 1 1 59 3 56

Pedestrians 4

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh) 9

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 832 785 1308 1722 394 1330 1723 416

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 832 785 1308 1722 394 1330 1723 416

tC, single (s) 4.3 4.8 7.5 6.5 6.9 7.6 6.5 7.2

tC, 2 stage (s)

tF (s) 2.3 2.5 3.5 4.0 3.3 3.5 4.0 3.5

p0 queue free % 94 99 100 99 100 42 96 90

cM capacity (veh/h) 741 653 98 83 608 102 83 546

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 44 520 261 9 416 416 78 2 118

Volume Left 44 0 0 9 0 0 0 0 59

Volume Right 0 0 1 0 0 0 78 1 56

cSH 741 1700 1700 653 1700 1700 1700 146 193

Volume to Capacity 0.06 0.31 0.15 0.01 0.24 0.24 0.05 0.01 0.61

Queue Length 95th (m) 1.4 0.0 0.0 0.3 0.0 0.0 0.0 0.3 26.2

Control Delay (s) 10.2 0.0 0.0 10.6 0.0 0.0 0.0 29.9 50.4

Lane LOS B B D F

Approach Delay (s) 0.5 0.1 29.9 50.4

Approach LOS D F

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 45.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2031 Future Total - AM

5: Elizabeth Street & Highway 89 9/8/2017

2031 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 816 1 3 892 0 16

Future Volume (Veh/h) 816 1 3 892 0 16

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 877 1 3 959 0 17

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 878 1363 439

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 878 1363 439

tC, single (s) 4.1 6.8 7.1

tC, 2 stage (s)

tF (s) 2.2 3.5 3.4

p0 queue free % 100 100 97

cM capacity (veh/h) 778 141 547

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 585 293 323 639 17

Volume Left 0 0 3 0 0

Volume Right 0 1 0 0 17

cSH 1700 1700 778 1700 547

Volume to Capacity 0.34 0.17 0.00 0.38 0.03

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

Control Delay (s) 0.0 0.0 0.1 0.0 11.8

Lane LOS A B

Approach Delay (s) 0.0 0.0 11.8

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 36.7% ICU Level of Service A

Analysis Period (min) 15



Lanes, Volumes, Timings 2031 Future Total - AM

6: Industrial Parkway/Private Access & Highway 89 9/7/2017

2031 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 38 661 186 272 679 10 197 26 104 10 36 21

Future Volume (vph) 38 661 186 272 679 10 197 26 104 10 36 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Frt 0.967 0.998 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.963 0.950

Satd. Flow (prot) 1825 3169 0 1807 3465 0 1387 1474 1617 1825 1779 1633

Flt Permitted 0.370 0.221 0.732 0.750 0.675

Satd. Flow (perm) 711 3169 0 420 3465 0 1069 1148 1617 1297 1779 1633

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 39 2 112 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 0% 5% 34% 1% 5% 14% 25% 0% 1% 0% 8% 0%

Adj. Flow (vph) 41 711 200 292 730 11 212 28 112 11 39 23

Shared Lane Traffic (%) 44%

Lane Group Flow (vph) 41 911 0 292 741 0 119 121 112 11 39 23

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

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

Protected Phases 4 3 8 2 6



Lanes, Volumes, Timings 2031 Future Total - AM

6: Industrial Parkway/Private Access & Highway 89 9/7/2017

2031 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 41.2 41.2 60.2 57.2 16.1 16.1 16.1 16.1 16.1 16.1

Actuated g/C Ratio 0.48 0.48 0.70 0.66 0.19 0.19 0.19 0.19 0.19 0.19

v/c Ratio 0.12 0.59 0.60 0.32 0.60 0.57 0.29 0.05 0.12 0.06

Control Delay 18.1 19.9 11.2 7.3 44.7 42.3 7.8 27.8 28.9 0.3

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

Total Delay 18.1 19.9 11.2 7.3 44.7 42.3 7.8 27.8 28.9 0.3

LOS B B B A D D A C C A

Approach Delay 19.8 8.4 32.1 19.8

Approach LOS B A C B

Queue Length 50th (m) 3.4 50.2 14.5 23.6 19.0 19.2 0.0 1.5 5.4 0.0

Queue Length 95th (m) 12.8 99.1 32.9 43.4 36.5 36.5 12.1 5.7 13.1 0.0

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 339 1534 615 2296 360 386 619 437 599 608

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 0.12 0.59 0.47 0.32 0.33 0.31 0.18 0.03 0.07 0.04

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 86.3

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.60

Intersection Signal Delay: 16.7 Intersection LOS: B

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15



Lanes, Volumes, Timings 2031 Future Total - AM
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1: County Road 50 & Highway 89 9/7/2017
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 471 70 204 863 248 386

Future Volume (vph) 471 70 204 863 248 386

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.981 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3208 0 1532 3444 1665 921

Flt Permitted 0.406 0.950

Satd. Flow (perm) 3208 0 655 3444 1665 921

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 28 409

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 12% 9% 10% 6% 6% 4%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 506 75 219 928 267 415

Shared Lane Traffic (%)

Lane Group Flow (vph) 581 0 219 928 267 415

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 39.7 55.5 50.0 14.6 14.6

Actuated g/C Ratio 0.50 0.70 0.63 0.18 0.18

v/c Ratio 0.36 0.40 0.43 0.87 0.83

Control Delay 12.5 6.5 8.2 61.0 19.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 12.5 6.5 8.2 61.0 19.5

LOS B A A E B

Approach Delay 12.5 7.8 35.8

Approach LOS B A D

Queue Length 50th (m) 25.4 9.8 33.3 39.4 0.8

Queue Length 95th (m) 37.9 17.1 44.7 #78.6 #48.1

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1620 569 2175 315 506

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 0.36 0.38 0.43 0.85 0.82

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 79.2

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 16.9 Intersection LOS: B

Intersection Capacity Utilization 69.7% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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HCM Unsignalized Intersection Capacity Analysis 2031 Future Total - PM

2: Highway 89 & Concession Road 6 9/7/2017
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 51 803 1037 72 22 27

Future Volume (Veh/h) 51 803 1037 72 22 27

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 55 863 1115 77 24 29

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.92

vC, conflicting volume 1192 1695 596

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1192 1584 596

tC, single (s) 4.1 7.0 6.9

tC, 2 stage (s)

tF (s) 2.2 3.6 3.3

p0 queue free % 91 69 94

cM capacity (veh/h) 593 78 452

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 343 575 743 449 53

Volume Left 55 0 0 0 24

Volume Right 0 0 0 77 29

cSH 593 1700 1700 1700 143

Volume to Capacity 0.09 0.34 0.44 0.26 0.37

Queue Length 95th (m) 2.3 0.0 0.0 0.0 11.8

Control Delay (s) 3.0 0.0 0.0 0.0 44.4

Lane LOS A E

Approach Delay (s) 1.1 0.0 44.4

Approach LOS E

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 68.0% ICU Level of Service C

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 806 42 68 1013 95 132

Future Volume (Veh/h) 806 42 68 1013 95 132

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 896 47 76 1126 106 147

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 943 1634 472

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 943 1634 472

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 89 0 73

cM capacity (veh/h) 723 82 539

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1

Volume Total 597 346 76 563 563 253

Volume Left 0 0 76 0 0 106

Volume Right 0 47 0 0 0 147

cSH 1700 1700 723 1700 1700 162

Volume to Capacity 0.35 0.20 0.11 0.33 0.33 1.56

Queue Length 95th (m) 0.0 0.0 2.7 0.0 0.0 129.1

Control Delay (s) 0.0 0.0 10.6 0.0 0.0 332.1

Lane LOS B F

Approach Delay (s) 0.0 0.7 332.1

Approach LOS F

Intersection Summary

Average Delay 35.4

Intersection Capacity Utilization 50.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 30 775 23 119 900 65 50 15 104 49 9 38

Future Volume (Veh/h) 30 775 23 119 900 65 50 15 104 49 9 38

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 32 816 24 125 947 68 53 16 109 52 9 40

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1015 840 1660 2157 420 1820 2135 508

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1015 840 1660 2157 420 1820 2135 508

tC, single (s) 4.1 4.1 7.7 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3

p0 queue free % 95 84 0 59 81 0 78 92

cM capacity (veh/h) 691 804 39 39 588 24 40 516

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 32 544 296 125 631 384 178 101

Volume Left 32 0 0 125 0 0 53 52

Volume Right 0 0 24 0 0 68 109 40

cSH 691 1700 1700 804 1700 1700 91 40

Volume to Capacity 0.05 0.32 0.17 0.16 0.37 0.23 1.96 2.51

Queue Length 95th (m) 1.1 0.0 0.0 4.2 0.0 0.0 116.1 83.8

Control Delay (s) 10.5 0.0 0.0 10.3 0.0 0.0 547.1 898.2

Lane LOS B B F F

Approach Delay (s) 0.4 1.1 547.1 898.2

Approach LOS F F

Intersection Summary

Average Delay 82.8

Intersection Capacity Utilization 51.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 226 24 9 132 121 72

Future Volume (Veh/h) 226 24 9 132 121 72

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 251 27 10 147 134 80

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 341 174 214

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 341 174 214

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 61 97 99

cM capacity (veh/h) 650 869 1356

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 278 157 214

Volume Left 251 10 0

Volume Right 27 0 80

cSH 667 1356 1700

Volume to Capacity 0.42 0.01 0.13

Queue Length 95th (m) 15.7 0.2 0.0

Control Delay (s) 14.2 0.5 0.0

Lane LOS B A

Approach Delay (s) 14.2 0.5 0.0

Approach LOS B

Intersection Summary

Average Delay 6.2

Intersection Capacity Utilization 35.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 84 1091 9 19 1054 121 0 0 10 101 1 63

Future Volume (Veh/h) 84 1091 9 19 1054 121 0 0 10 101 1 63

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 88 1148 9 20 1109 127 0 0 11 106 1 66

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh) 9

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1109 1157 1924 2478 578 1910 2482 554

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1109 1157 1924 2478 578 1910 2482 554

tC, single (s) 4.2 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.3 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 85 97 100 100 98 0 96 86

cM capacity (veh/h) 597 611 30 25 464 35 25 481

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 88 765 392 20 554 554 127 11 173

Volume Left 88 0 0 20 0 0 0 0 106

Volume Right 0 0 9 0 0 0 127 11 66

cSH 597 1700 1700 611 1700 1700 1700 464 55

Volume to Capacity 0.15 0.45 0.23 0.03 0.33 0.33 0.07 0.02 3.14

Queue Length 95th (m) 3.9 0.0 0.0 0.8 0.0 0.0 0.0 0.6 Err

Control Delay (s) 12.1 0.0 0.0 11.1 0.0 0.0 0.0 13.0 Err

Lane LOS B B B F

Approach Delay (s) 0.9 0.2 13.0 Err

Approach LOS B F

Intersection Summary

Average Delay 644.8

Intersection Capacity Utilization 56.1% ICU Level of Service B

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1172 5 6 1245 0 15

Future Volume (Veh/h) 1172 5 6 1245 0 15

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 1208 5 6 1284 0 15

Pedestrians 3

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1216 1868 610

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1216 1868 610

tC, single (s) 4.1 6.8 7.5

tC, 2 stage (s)

tF (s) 2.2 3.5 3.6

p0 queue free % 99 100 96

cM capacity (veh/h) 579 65 374

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 805 408 434 856 15

Volume Left 0 0 6 0 0

Volume Right 0 5 0 0 15

cSH 1700 1700 579 1700 374

Volume to Capacity 0.47 0.24 0.01 0.50 0.04

Queue Length 95th (m) 0.0 0.0 0.2 0.0 0.9

Control Delay (s) 0.0 0.0 0.3 0.0 15.0

Lane LOS A C

Approach Delay (s) 0.0 0.1 15.0

Approach LOS C

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 48.6% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 54 869 319 277 770 30 429 45 203 27 54 81

Future Volume (vph) 54 869 319 277 770 30 429 45 203 27 54 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.960 0.994 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.961 0.950

Satd. Flow (prot) 1825 3277 0 1825 3557 0 1534 1579 1617 1722 1921 1601

Flt Permitted 0.338 0.092 0.720 0.728 0.456

Satd. Flow (perm) 649 3277 0 177 3557 0 1160 1193 1588 823 1921 1577

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 57 7 211 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 1 8 8 1 3 6 6 3

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 2% 17% 0% 2% 0% 13% 3% 1% 6% 0% 2%

Adj. Flow (vph) 56 905 332 289 802 31 447 47 211 28 56 84

Shared Lane Traffic (%) 45%

Lane Group Flow (vph) 56 1237 0 289 833 0 246 248 211 28 56 84

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 39.3 39.3 60.2 57.2 25.0 25.0 25.0 25.0 25.0 25.0

Actuated g/C Ratio 0.41 0.41 0.63 0.60 0.26 0.26 0.26 0.26 0.26 0.26

v/c Ratio 0.21 0.89 0.82 0.39 0.81 0.79 0.37 0.13 0.11 0.18

Control Delay 24.8 36.9 40.0 11.1 54.1 51.9 5.8 27.7 26.5 6.5

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

Total Delay 24.8 36.9 40.0 11.1 54.1 51.9 5.8 27.7 26.5 6.5

LOS C D D B D D A C C A

Approach Delay 36.3 18.5 38.8 16.7

Approach LOS D B D B

Queue Length 50th (m) 7.0 113.6 36.6 42.8 44.4 44.5 0.0 3.9 7.8 0.0

Queue Length 95th (m) 18.1 #179.1 62.8 55.6 #81.1 #80.0 15.8 10.7 16.8 9.9

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 267 1385 459 2139 354 364 632 251 587 543

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 0.21 0.89 0.63 0.39 0.69 0.68 0.33 0.11 0.10 0.15

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 95.2

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.89

Intersection Signal Delay: 29.8 Intersection LOS: C

Intersection Capacity Utilization 84.5% ICU Level of Service E
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6: Industrial Parkway/Private Access & Highway 89 9/7/2017

2031 Future Total - PM  6/13/2017 Baseline Synchro 9 Light Report

MNF Page 10

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89



Lanes, Volumes, Timings 2031 Future Total - SAT

1: County Road 50 & Highway 89 9/7/2017

2031 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 603 88 219 728 163 236

Future Volume (vph) 603 88 219 728 163 236

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.981 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3467 0 1668 3544 1713 949

Flt Permitted 0.341 0.950

Satd. Flow (perm) 3467 0 599 3544 1713 949

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 28 243

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Heavy Vehicles (%) 2% 12% 1% 3% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 622 91 226 751 168 243

Shared Lane Traffic (%)

Lane Group Flow (vph) 713 0 226 751 168 243

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0



Lanes, Volumes, Timings 2031 Future Total - SAT

1: County Road 50 & Highway 89 9/7/2017

2031 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 40.0 55.5 50.0 12.7 12.7

Actuated g/C Ratio 0.52 0.72 0.65 0.16 0.16

v/c Ratio 0.39 0.42 0.33 0.60 0.68

Control Delay 12.2 6.3 6.8 39.5 14.8

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 12.2 6.3 6.8 39.5 14.8

LOS B A A D B

Approach Delay 12.2 6.7 24.9

Approach LOS B A C

Queue Length 50th (m) 29.9 8.8 22.6 23.1 0.0

Queue Length 95th (m) 46.8 17.1 34.0 41.4 21.8

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1808 568 2294 332 380

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 0.39 0.40 0.33 0.51 0.64

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 77.3

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 12.1 Intersection LOS: B

Intersection Capacity Utilization 65.8% ICU Level of Service C

Analysis Period (min) 15



Lanes, Volumes, Timings 2031 Future Total - SAT

1: County Road 50 & Highway 89 9/7/2017

2031 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Splits and Phases:     1: County Road 50 & Highway 89



HCM Unsignalized Intersection Capacity Analysis 2031 Future Total - SAT

2: Highway 89 & Concession Road 6 9/7/2017

2031 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 14 765 777 51 33 13

Future Volume (Veh/h) 14 765 777 51 33 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 832 845 55 36 14

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.90

vC, conflicting volume 900 1318 450

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 900 1128 450

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 80 98

cM capacity (veh/h) 763 177 562

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 292 555 563 337 50

Volume Left 15 0 0 0 36

Volume Right 0 0 0 55 14

cSH 763 1700 1700 1700 219

Volume to Capacity 0.02 0.33 0.33 0.20 0.23

Queue Length 95th (m) 0.5 0.0 0.0 0.0 6.5

Control Delay (s) 0.7 0.0 0.0 0.0 26.2

Lane LOS A D

Approach Delay (s) 0.2 0.0 26.2

Approach LOS D

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 41.1% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2031 Future Total - SAT

24: Street B & Highway 89 9/7/2017

2031 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 782 73 107 844 81 109

Future Volume (Veh/h) 782 73 107 844 81 109

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 869 81 119 938 90 121

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 950 1616 475

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 950 1616 475

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 83 0 77

cM capacity (veh/h) 719 79 536

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 579 371 432 625 211

Volume Left 0 0 119 0 90

Volume Right 0 81 0 0 121

cSH 1700 1700 719 1700 154

Volume to Capacity 0.34 0.22 0.17 0.37 1.37

Queue Length 95th (m) 0.0 0.0 4.5 0.0 99.8

Control Delay (s) 0.0 0.0 4.6 0.0 257.2

Lane LOS A F

Approach Delay (s) 0.0 1.9 257.2

Approach LOS F

Intersection Summary

Average Delay 25.4

Intersection Capacity Utilization 71.6% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2031 Future Total - SAT

3: Concession Road 7/Dean Drive & Highway 89 9/7/2017

2031 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 44 826 24 191 868 168 101 14 224 133 34 46

Future Volume (Veh/h) 44 826 24 191 868 168 101 14 224 133 34 46

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 46 869 25 201 914 177 106 15 236 140 36 48

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1091 894 1898 2466 447 2174 2390 546

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1091 894 1898 2466 447 2174 2390 546

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 93 73 0 28 58 0 0 90

cM capacity (veh/h) 647 755 0 21 564 5 23 487

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 46 579 315 201 609 482 357 224

Volume Left 46 0 0 201 0 0 106 140

Volume Right 0 0 25 0 0 177 236 48

cSH 647 1700 1700 755 1700 1700 0 8

Volume to Capacity 0.07 0.34 0.19 0.27 0.36 0.28 Err 29.49

Queue Length 95th (m) 1.7 0.0 0.0 8.2 0.0 0.0 Err Err

Control Delay (s) 11.0 0.0 0.0 11.5 0.0 0.0 Err Err

Lane LOS B B F F

Approach Delay (s) 0.5 1.8 Err Err

Approach LOS F F

Intersection Summary

Average Delay Err

Intersection Capacity Utilization 67.4% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2031 Future Total - SAT

22: Concession Road 7 & Street A 9/7/2017

2031 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 192 21 18 145 136 112

Future Volume (Veh/h) 192 21 18 145 136 112

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 213 23 20 161 151 124

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 414 213 275

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 414 213 275

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 64 97 98

cM capacity (veh/h) 585 827 1288

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 236 181 275

Volume Left 213 20 0

Volume Right 23 0 124

cSH 603 1288 1700

Volume to Capacity 0.39 0.02 0.16

Queue Length 95th (m) 14.1 0.4 0.0

Control Delay (s) 14.8 1.0 0.0

Lane LOS B A

Approach Delay (s) 14.8 1.0 0.0

Approach LOS B

Intersection Summary

Average Delay 5.3

Intersection Capacity Utilization 41.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2031 Future Total - SAT

4: Elizabeth Street/Concession Road 7 & Highway 89 9/7/2017

2031 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 78 1161 6 27 1182 160 1 6 10 155 5 67

Future Volume (Veh/h) 78 1161 6 27 1182 160 1 6 10 155 5 67

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 82 1222 6 28 1244 168 1 6 11 163 5 71

Pedestrians 1

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh) 9

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1244 1229 2070 2690 615 2089 2693 622

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1244 1229 2070 2690 615 2089 2693 622

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.6 6.5 7.0

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 85 95 94 66 97 0 72 83

cM capacity (veh/h) 555 573 18 18 439 19 18 422

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 82 815 413 28 622 622 168 18 239

Volume Left 82 0 0 28 0 0 0 1 163

Volume Right 0 0 6 0 0 0 168 11 71

cSH 555 1700 1700 573 1700 1700 1700 43 26

Volume to Capacity 0.15 0.48 0.24 0.05 0.37 0.37 0.10 0.42 9.23

Queue Length 95th (m) 3.9 0.0 0.0 1.2 0.0 0.0 0.0 11.1 Err

Control Delay (s) 12.6 0.0 0.0 11.6 0.0 0.0 0.0 138.6 Err

Lane LOS B B F F

Approach Delay (s) 0.8 0.2 138.6 Err

Approach LOS F F

Intersection Summary

Average Delay 796.0

Intersection Capacity Utilization 62.5% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2031 Future Total - SAT

5: Elizabeth Street & Highway 89 9/7/2017

2031 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1352 3 6 1364 0 9

Future Volume (Veh/h) 1352 3 6 1364 0 9

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 1438 3 6 1451 0 10

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1441 2177 720

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1441 2177 720

tC, single (s) 4.1 6.8 7.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.5

p0 queue free % 99 100 97

cM capacity (veh/h) 477 40 338

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 959 482 490 967 10

Volume Left 0 0 6 0 0

Volume Right 0 3 0 0 10

cSH 1700 1700 477 1700 338

Volume to Capacity 0.56 0.28 0.01 0.57 0.03

Queue Length 95th (m) 0.0 0.0 0.3 0.0 0.7

Control Delay (s) 0.0 0.0 0.4 0.0 16.0

Lane LOS A C

Approach Delay (s) 0.0 0.1 16.0

Approach LOS C

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15



Lanes, Volumes, Timings 2031 Future Total - SAT

6: Industrial Parkway/Private Access & Highway 89 9/7/2017

2031 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 145 1027 188 451 993 35 258 56 260 51 123 100

Future Volume (vph) 145 1027 188 451 993 35 258 56 260 51 123 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.977 0.995 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.968 0.950

Satd. Flow (prot) 1807 3522 0 1825 3594 0 1683 1733 1617 1772 1921 1633

Flt Permitted 0.258 0.108 0.673 0.724 0.576

Satd. Flow (perm) 490 3522 0 207 3594 0 1188 1293 1593 1072 1921 1607

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 23 6 280 92

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 3 1 1 3 4 3 3 4

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 1% 0% 6% 0% 1% 0% 3% 0% 1% 3% 0% 0%

Adj. Flow (vph) 156 1104 202 485 1068 38 277 60 280 55 132 108

Shared Lane Traffic (%) 41%

Lane Group Flow (vph) 156 1306 0 485 1106 0 163 174 280 55 132 108

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0



Lanes, Volumes, Timings 2031 Future Total - SAT

6: Industrial Parkway/Private Access & Highway 89 9/7/2017
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 33.2 33.2 60.3 57.3 19.1 19.1 19.1 19.1 19.1 19.1

Actuated g/C Ratio 0.37 0.37 0.67 0.64 0.21 0.21 0.21 0.21 0.21 0.21

v/c Ratio 0.86 0.99 0.96 0.48 0.64 0.63 0.50 0.24 0.32 0.26

Control Delay 70.2 51.9 58.2 10.1 43.7 42.2 6.8 30.8 31.0 9.7

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

Total Delay 70.2 51.9 58.2 10.1 43.7 42.2 6.8 30.8 31.0 9.7

LOS E D E B D D A C C A

Approach Delay 53.9 24.8 26.5 23.2

Approach LOS D C C C

Queue Length 50th (m) 24.2 113.2 64.2 46.0 26.9 28.6 0.0 7.8 19.2 2.2

Queue Length 95th (m) #68.4 #190.4 #147.3 80.3 47.5 49.6 17.7 17.6 33.8 14.1

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 181 1320 503 2303 387 421 707 349 625 585

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 0.86 0.99 0.96 0.48 0.42 0.41 0.40 0.16 0.21 0.18

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 89.5

Natural Cycle: 100

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.99

Intersection Signal Delay: 35.7 Intersection LOS: D

Intersection Capacity Utilization 99.0% ICU Level of Service F



Lanes, Volumes, Timings 2031 Future Total - SAT

6: Industrial Parkway/Private Access & Highway 89 9/7/2017

2031 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89



Lanes, Volumes, Timings 2036 Future Total - AM

1: County Road 50 & Highway 89 9/8/2017

2036 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 545 212 359 415 81 185

Future Volume (vph) 545 212 359 415 81 185

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.958 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 2996 0 1620 3093 1471 1426

Flt Permitted 0.283 0.950

Satd. Flow (perm) 2996 0 483 3093 1471 1426

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 98 203

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Heavy Vehicles (%) 17% 16% 4% 18% 20% 12%

Adj. Flow (vph) 599 233 395 456 89 203

Shared Lane Traffic (%)

Lane Group Flow (vph) 832 0 395 456 89 203

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.01

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot Perm



Lanes, Volumes, Timings 2036 Future Total - AM

1: County Road 50 & Highway 89 9/8/2017

2036 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report

MNF Page 2

Lane Group EBT EBR WBL WBT NBL NBR

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 38.2 55.5 50.0 11.2 11.2

Actuated g/C Ratio 0.50 0.73 0.66 0.15 0.15

v/c Ratio 0.53 0.79 0.22 0.41 0.53

Control Delay 12.9 18.0 5.6 35.4 10.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 12.9 18.0 5.6 35.4 10.2

LOS B B A D B

Approach Delay 12.9 11.4 17.9

Approach LOS B B B

Queue Length 50th (m) 33.6 14.5 11.1 11.7 0.0

Queue Length 95th (m) 54.8 #44.2 19.9 24.6 16.5

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1556 503 2042 291 444

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 0.53 0.79 0.22 0.31 0.46

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 75.8

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 13.0 Intersection LOS: B

Intersection Capacity Utilization 72.9% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Splits and Phases:     1: County Road 50 & Highway 89



HCM Unsignalized Intersection Capacity Analysis 2036 Future Total - AM

2: Highway 89 & Concession Road 6 9/8/2017

2036 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 16 690 716 20 44 74

Future Volume (Veh/h) 16 690 716 20 44 74

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 18 767 796 22 49 82

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.92

vC, conflicting volume 818 1226 409

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 818 1063 409

tC, single (s) 4.3 6.8 6.9

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 98 75 86

cM capacity (veh/h) 751 198 597

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 274 511 531 287 131

Volume Left 18 0 0 0 49

Volume Right 0 0 0 22 82

cSH 751 1700 1700 1700 340

Volume to Capacity 0.02 0.30 0.31 0.17 0.38

Queue Length 95th (m) 0.6 0.0 0.0 0.0 13.4

Control Delay (s) 0.9 0.0 0.0 0.0 22.0

Lane LOS A C

Approach Delay (s) 0.3 0.0 22.0

Approach LOS C

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2036 Future Total - AM
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 747 142 137 721 14 34

Future Volume (Veh/h) 747 142 137 721 14 34

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 830 158 152 801 16 38

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 988 1614 494

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 988 1614 494

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 78 78 93

cM capacity (veh/h) 695 74 521

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 553 435 419 534 54

Volume Left 0 0 152 0 16

Volume Right 0 158 0 0 38

cSH 1700 1700 695 1700 187

Volume to Capacity 0.33 0.26 0.22 0.31 0.29

Queue Length 95th (m) 0.0 0.0 6.3 0.0 8.7

Control Delay (s) 0.0 0.0 6.1 0.0 31.9

Lane LOS A D

Approach Delay (s) 0.0 2.7 31.9

Approach LOS D

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 62.4% ICU Level of Service B

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2036 Future Total - AM

3: Concession Road 7/Dean Drive & Highway 89 9/8/2017

2036 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 36 706 39 195 676 93 24 12 93 86 10 36

Future Volume (Veh/h) 36 706 39 195 676 93 24 12 93 86 10 36

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

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

Hourly flow rate (vph) 39 767 42 212 735 101 26 13 101 93 11 39

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 836 809 1702 2126 404 1778 2096 418

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 836 809 1702 2126 404 1778 2096 418

tC, single (s) 4.1 4.2 7.5 6.5 6.9 7.5 6.5 7.1

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.4

p0 queue free % 95 74 23 63 83 0 70 93

cM capacity (veh/h) 807 806 34 35 601 25 37 562

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 39 511 298 212 490 346 140 143

Volume Left 39 0 0 212 0 0 26 93

Volume Right 0 0 42 0 0 101 101 39

cSH 807 1700 1700 806 1700 1700 108 35

Volume to Capacity 0.05 0.30 0.18 0.26 0.29 0.20 1.30 4.12

Queue Length 95th (m) 1.2 0.0 0.0 8.0 0.0 0.0 72.6 Err

Control Delay (s) 9.7 0.0 0.0 11.1 0.0 0.0 262.0 Err

Lane LOS A B F F

Approach Delay (s) 0.4 2.2 262.0 Err

Approach LOS F F

Intersection Summary

Average Delay 674.3

Intersection Capacity Utilization 55.7% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 51 6 22 79 102 143

Future Volume (Veh/h) 51 6 22 79 102 143

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 57 7 24 88 113 159

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 328 192 272

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 328 192 272

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 99 98

cM capacity (veh/h) 654 849 1291

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 64 112 272

Volume Left 57 24 0

Volume Right 7 0 159

cSH 670 1291 1700

Volume to Capacity 0.10 0.02 0.16

Queue Length 95th (m) 2.4 0.4 0.0

Control Delay (s) 10.9 1.8 0.0

Lane LOS B A

Approach Delay (s) 10.9 1.8 0.0

Approach LOS B

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 32.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 49 849 1 10 873 86 0 1 1 65 3 60

Future Volume (Veh/h) 49 849 1 10 873 86 0 1 1 65 3 60

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 52 894 1 11 919 91 0 1 1 68 3 63

Pedestrians 4

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh) 9

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 919 899 1486 1944 452 1494 1944 460

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 919 899 1486 1944 452 1494 1944 460

tC, single (s) 4.3 4.8 7.5 6.5 6.9 7.6 6.5 7.2

tC, 2 stage (s)

tF (s) 2.3 2.5 3.5 4.0 3.3 3.5 4.0 3.5

p0 queue free % 92 98 100 98 100 10 95 88

cM capacity (veh/h) 685 583 68 59 559 76 59 510

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 52 596 299 11 460 460 91 2 134

Volume Left 52 0 0 11 0 0 0 0 68

Volume Right 0 0 1 0 0 0 91 1 63

cSH 685 1700 1700 583 1700 1700 1700 107 141

Volume to Capacity 0.08 0.35 0.18 0.02 0.27 0.27 0.05 0.02 0.95

Queue Length 95th (m) 1.9 0.0 0.0 0.4 0.0 0.0 0.0 0.4 50.5

Control Delay (s) 10.7 0.0 0.0 11.3 0.0 0.0 0.0 39.2 104.2

Lane LOS B B E F

Approach Delay (s) 0.6 0.1 39.2 104.2

Approach LOS E F

Intersection Summary

Average Delay 7.0

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2036 Future Total - AM

5: Elizabeth Street & Highway 89 9/8/2017
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 935 1 3 991 0 19

Future Volume (Veh/h) 935 1 3 991 0 19

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 1005 1 3 1066 0 20

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1006 1544 503

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1006 1544 503

tC, single (s) 4.1 6.8 7.1

tC, 2 stage (s)

tF (s) 2.2 3.5 3.4

p0 queue free % 100 100 96

cM capacity (veh/h) 697 107 496

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 670 336 358 711 20

Volume Left 0 0 3 0 0

Volume Right 0 1 0 0 20

cSH 1700 1700 697 1700 496

Volume to Capacity 0.39 0.20 0.00 0.42 0.04

Queue Length 95th (m) 0.0 0.0 0.1 0.0 1.0

Control Delay (s) 0.0 0.0 0.1 0.0 12.6

Lane LOS A B

Approach Delay (s) 0.0 0.0 12.6

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 39.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 44 756 215 315 745 12 228 30 121 12 42 24

Future Volume (vph) 44 756 215 315 745 12 228 30 121 12 42 24

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Frt 0.967 0.998 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.963 0.950

Satd. Flow (prot) 1643 2851 0 1626 3118 0 1248 1326 1455 1643 1601 1470

Flt Permitted 0.345 0.139 0.728 0.745 0.654

Satd. Flow (perm) 597 2851 0 238 3118 0 957 1026 1455 1131 1601 1470

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 40 3 130 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 0% 5% 34% 1% 5% 14% 25% 0% 1% 0% 8% 0%

Adj. Flow (vph) 47 813 231 339 801 13 245 32 130 13 45 26

Shared Lane Traffic (%) 44%

Lane Group Flow (vph) 47 1044 0 339 814 0 137 140 130 13 45 26

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

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

Protected Phases 4 3 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 36.8 36.8 60.3 57.3 19.0 19.0 19.0 19.0 19.0 19.0

Actuated g/C Ratio 0.41 0.41 0.68 0.64 0.21 0.21 0.21 0.21 0.21 0.21

v/c Ratio 0.19 0.87 0.81 0.41 0.67 0.65 0.32 0.05 0.13 0.07

Control Delay 24.0 35.6 33.1 9.4 48.8 45.6 7.2 26.8 28.1 0.3

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

Total Delay 24.0 35.6 33.1 9.4 48.8 45.6 7.2 26.8 28.1 0.3

LOS C D C A D D A C C A

Approach Delay 35.1 16.4 34.4 19.3

Approach LOS D B C B

Queue Length 50th (m) 5.2 85.3 31.6 31.3 22.7 23.0 0.0 1.8 6.3 0.0

Queue Length 95th (m) 16.0 #154.5 #83.7 57.6 42.6 42.4 12.8 6.2 14.6 0.0

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 245 1197 472 2000 312 334 562 369 522 538

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 0.19 0.87 0.72 0.41 0.44 0.42 0.23 0.04 0.09 0.05

Intersection Summary

Area Type: CBD

Cycle Length: 99

Actuated Cycle Length: 89.3

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 26.6 Intersection LOS: C

Intersection Capacity Utilization 79.0% ICU Level of Service D

Analysis Period (min) 15

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

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 541 81 236 976 287 447

Future Volume (vph) 541 81 236 976 287 447

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.980 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3205 0 1532 3444 1665 921

Flt Permitted 0.356 0.950

Satd. Flow (perm) 3205 0 574 3444 1665 921

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 28 368

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 12% 9% 10% 6% 6% 4%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 582 87 254 1049 309 481

Shared Lane Traffic (%)

Lane Group Flow (vph) 669 0 254 1049 309 481

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 39.2 55.5 50.0 15.0 15.0

Actuated g/C Ratio 0.49 0.70 0.63 0.19 0.19

v/c Ratio 0.42 0.50 0.48 0.99 1.02

Control Delay 13.6 8.1 8.9 83.1 58.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 13.6 8.1 8.9 83.1 58.0

LOS B A A F E

Approach Delay 13.6 8.7 67.8

Approach LOS B A E

Queue Length 50th (m) 31.1 11.6 39.5 47.0 ~22.7

Queue Length 95th (m) 44.7 19.8 52.6 #94.6 #84.2

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1593 520 2163 313 472

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 0.42 0.49 0.48 0.99 1.02

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 79.6

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.02

Intersection Signal Delay: 26.8 Intersection LOS: C

Intersection Capacity Utilization 73.6% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

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

     Queue shown is maximum after two cycles.

Splits and Phases:     1: County Road 50 & Highway 89
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 59 926 1177 79 25 31

Future Volume (Veh/h) 59 926 1177 79 25 31

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 63 996 1266 85 27 33

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.90

vC, conflicting volume 1351 1932 676

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1351 1809 676

tC, single (s) 4.1 7.0 6.9

tC, 2 stage (s)

tF (s) 2.2 3.6 3.3

p0 queue free % 88 48 92

cM capacity (veh/h) 516 52 401

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 395 664 844 507 60

Volume Left 63 0 0 0 27

Volume Right 0 0 0 85 33

cSH 516 1700 1700 1700 99

Volume to Capacity 0.12 0.39 0.50 0.30 0.61

Queue Length 95th (m) 3.1 0.0 0.0 0.0 22.0

Control Delay (s) 3.7 0.0 0.0 0.0 85.8

Lane LOS A F

Approach Delay (s) 1.4 0.0 85.8

Approach LOS F

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 75.7% ICU Level of Service D

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 936 42 68 1161 95 132

Future Volume (Veh/h) 936 42 68 1161 95 132

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 1040 47 76 1290 106 147

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1087 1860 544

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1087 1860 544

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 88 0 70

cM capacity (veh/h) 638 57 484

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1

Volume Total 693 394 76 645 645 253

Volume Left 0 0 76 0 0 106

Volume Right 0 47 0 0 0 147

cSH 1700 1700 638 1700 1700 117

Volume to Capacity 0.41 0.23 0.12 0.38 0.38 2.16

Queue Length 95th (m) 0.0 0.0 3.1 0.0 0.0 162.9

Control Delay (s) 0.0 0.0 11.4 0.0 0.0 611.0

Lane LOS B F

Approach Delay (s) 0.0 0.6 611.0

Approach LOS F

Intersection Summary

Average Delay 57.4

Intersection Capacity Utilization 54.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 35 1009 27 174 1080 75 135 17 227 57 10 44

Future Volume (Veh/h) 35 1009 27 174 1080 75 135 17 227 57 10 44

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 37 1062 28 183 1137 79 142 18 239 60 11 46

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1216 1090 2136 2732 545 2396 2706 608

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1216 1090 2136 2732 545 2396 2706 608

tC, single (s) 4.1 4.1 7.7 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3

p0 queue free % 94 72 0 0 51 0 24 90

cM capacity (veh/h) 581 648 7 14 488 0 14 444

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 37 708 382 183 758 458 399 117

Volume Left 37 0 0 183 0 0 142 60

Volume Right 0 0 28 0 0 79 239 46

cSH 581 1700 1700 648 1700 1700 17 0

Volume to Capacity 0.06 0.42 0.22 0.28 0.45 0.27 23.03 Err

Queue Length 95th (m) 1.5 0.0 0.0 8.8 0.0 0.0 Err Err

Control Delay (s) 11.6 0.0 0.0 12.7 0.0 0.0 Err Err

Lane LOS B B F F

Approach Delay (s) 0.4 1.7 Err Err

Approach LOS F F

Intersection Summary

Average Delay Err

Intersection Capacity Utilization 73.4% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 226 24 9 153 141 72

Future Volume (Veh/h) 226 24 9 153 141 72

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 251 27 10 170 157 80

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 387 197 237

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 387 197 237

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 59 97 99

cM capacity (veh/h) 612 844 1330

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 278 180 237

Volume Left 251 10 0

Volume Right 27 0 80

cSH 629 1330 1700

Volume to Capacity 0.44 0.01 0.14

Queue Length 95th (m) 17.2 0.2 0.0

Control Delay (s) 15.2 0.5 0.0

Lane LOS C A

Approach Delay (s) 15.2 0.5 0.0

Approach LOS C

Intersection Summary

Average Delay 6.2

Intersection Capacity Utilization 36.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 95 1227 10 22 1202 140 0 0 12 117 1 73

Future Volume (Veh/h) 95 1227 10 22 1202 140 0 0 12 117 1 73

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 100 1292 11 23 1265 147 0 0 13 123 1 77

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh) 9

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1265 1303 2176 2808 652 2170 2814 632

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1265 1303 2176 2808 652 2170 2814 632

tC, single (s) 4.2 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.3 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 81 96 100 100 97 0 93 82

cM capacity (veh/h) 519 538 17 14 416 21 14 428

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 100 861 442 23 632 632 147 13 201

Volume Left 100 0 0 23 0 0 0 0 123

Volume Right 0 0 11 0 0 0 147 13 77

cSH 519 1700 1700 538 1700 1700 1700 416 33

Volume to Capacity 0.19 0.51 0.26 0.04 0.37 0.37 0.09 0.03 6.03

Queue Length 95th (m) 5.4 0.0 0.0 1.0 0.0 0.0 0.0 0.7 Err

Control Delay (s) 13.6 0.0 0.0 12.0 0.0 0.0 0.0 13.9 Err

Lane LOS B B B F

Approach Delay (s) 1.0 0.2 13.9 Err

Approach LOS B F

Intersection Summary

Average Delay 659.1

Intersection Capacity Utilization 61.7% ICU Level of Service B

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1321 6 7 1423 0 17

Future Volume (Veh/h) 1321 6 7 1423 0 17

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 1362 6 7 1467 0 18

Pedestrians 3

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1371 2116 687

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1371 2116 687

tC, single (s) 4.1 6.8 7.5

tC, 2 stage (s)

tF (s) 2.2 3.5 3.6

p0 queue free % 99 100 95

cM capacity (veh/h) 506 44 330

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 908 460 496 978 18

Volume Left 0 0 7 0 0

Volume Right 0 6 0 0 18

cSH 1700 1700 506 1700 330

Volume to Capacity 0.53 0.27 0.01 0.58 0.05

Queue Length 95th (m) 0.0 0.0 0.3 0.0 1.3

Control Delay (s) 0.0 0.0 0.4 0.0 16.6

Lane LOS A C

Approach Delay (s) 0.0 0.1 16.6

Approach LOS C

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 63 765 365 321 795 35 496 52 235 31 63 94

Future Volume (vph) 63 765 365 321 795 35 496 52 235 31 63 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.952 0.994 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.961 0.950

Satd. Flow (prot) 1825 3219 0 1825 3557 0 1534 1578 1617 1722 1921 1601

Flt Permitted 0.328 0.097 0.714 0.721 0.403

Satd. Flow (perm) 630 3219 0 186 3557 0 1150 1182 1588 728 1921 1577

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 87 7 245 98

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 1 8 8 1 3 6 6 3

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 2% 17% 0% 2% 0% 13% 3% 1% 6% 0% 2%

Adj. Flow (vph) 66 797 380 334 828 36 517 54 245 32 66 98

Shared Lane Traffic (%) 45%

Lane Group Flow (vph) 66 1177 0 334 864 0 284 287 245 32 66 98

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 37.2 37.2 60.1 57.1 27.1 27.1 27.1 27.1 27.1 27.1

Actuated g/C Ratio 0.38 0.38 0.62 0.59 0.28 0.28 0.28 0.28 0.28 0.28

v/c Ratio 0.27 0.92 0.87 0.41 0.89 0.87 0.40 0.16 0.12 0.19

Control Delay 27.9 40.5 46.2 11.9 63.3 60.4 5.6 28.5 26.5 6.6

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

Total Delay 27.9 40.5 46.2 11.9 63.3 60.4 5.6 28.5 26.5 6.6

LOS C D D B E E A C C A

Approach Delay 39.8 21.5 45.0 16.9

Approach LOS D C D B

Queue Length 50th (m) 9.0 108.8 44.8 45.2 53.5 53.8 0.0 4.5 9.2 0.0

Queue Length 95th (m) 21.1 #163.5 #81.6 58.4 #100.4 #100.1 16.8 12.0 19.2 11.1

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 241 1285 452 2091 343 353 646 217 573 540

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 0.27 0.92 0.74 0.41 0.83 0.81 0.38 0.15 0.12 0.18

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 97.2

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.92

Intersection Signal Delay: 33.4 Intersection LOS: C

Intersection Capacity Utilization 87.3% ICU Level of Service E
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2036 Future Total - PM  6/13/2017 Baseline Synchro 9 Light Report
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Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89



Lanes, Volumes, Timings 2036 Future Total - SAT

1: County Road 50 & Highway 89 09/18/2017

2036 Future Total - SAT  06/10/2017 Baseline Synchro 9 Light Report
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 692 102 254 824 189 274

Future Volume (vph) 692 102 254 824 189 274

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.981 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3467 0 1668 3544 1713 949

Flt Permitted 0.289 0.950

Satd. Flow (perm) 3467 0 507 3544 1713 949

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 28 282

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Heavy Vehicles (%) 2% 12% 1% 3% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 713 105 262 849 195 282

Shared Lane Traffic (%)

Lane Group Flow (vph) 818 0 262 849 195 282

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0



Lanes, Volumes, Timings 2036 Future Total - SAT

1: County Road 50 & Highway 89 09/18/2017

2036 Future Total - SAT  06/10/2017 Baseline Synchro 9 Light Report
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 39.6 55.5 50.0 13.2 13.2

Actuated g/C Ratio 0.51 0.71 0.64 0.17 0.17

v/c Ratio 0.46 0.54 0.37 0.67 0.72

Control Delay 13.4 8.3 7.3 42.6 15.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 13.4 8.3 7.3 42.6 15.5

LOS B A A D B

Approach Delay 13.4 7.5 26.6

Approach LOS B A C

Queue Length 50th (m) 38.5 11.4 28.2 27.2 0.0

Queue Length 95th (m) 55.3 19.9 39.4 47.6 #31.0

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1776 511 2279 330 410

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 0.46 0.51 0.37 0.59 0.69

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 77.8

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 13.3 Intersection LOS: B

Intersection Capacity Utilization 69.2% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



Lanes, Volumes, Timings 2036 Future Total - SAT

1: County Road 50 & Highway 89 09/18/2017
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Splits and Phases:     1: County Road 50 & Highway 89



HCM Unsignalized Intersection Capacity Analysis 2036 Future Total - SAT

2: Highway 89 & Concession Road 6 09/18/2017

2036 Future Total - SAT  06/10/2017 Baseline Synchro 9 Light Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 15 840 845 54 36 14

Future Volume (Veh/h) 15 840 845 54 36 14

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 913 918 59 39 15

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.88

vC, conflicting volume 977 1436 488

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 977 1215 488

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 74 97

cM capacity (veh/h) 714 151 531

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 320 609 612 365 54

Volume Left 16 0 0 0 39

Volume Right 0 0 0 59 15

cSH 714 1700 1700 1700 189

Volume to Capacity 0.02 0.36 0.36 0.21 0.29

Queue Length 95th (m) 0.5 0.0 0.0 0.0 8.6

Control Delay (s) 0.8 0.0 0.0 0.0 31.5

Lane LOS A D

Approach Delay (s) 0.3 0.0 31.5

Approach LOS D

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 43.9% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2036 Future Total - SAT
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 910 73 107 869 81 109

Future Volume (Veh/h) 910 73 107 869 81 109

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 1011 81 119 966 90 121

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1092 1772 546

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1092 1772 546

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 81 0 75

cM capacity (veh/h) 635 60 482

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 674 418 441 644 211

Volume Left 0 0 119 0 90

Volume Right 0 81 0 0 121

cSH 1700 1700 635 1700 121

Volume to Capacity 0.40 0.25 0.19 0.38 1.74

Queue Length 95th (m) 0.0 0.0 5.2 0.0 122.7

Control Delay (s) 0.0 0.0 5.3 0.0 428.7

Lane LOS A F

Approach Delay (s) 0.0 2.1 428.7

Approach LOS F

Intersection Summary

Average Delay 38.9

Intersection Capacity Utilization 75.8% ICU Level of Service D

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2036 Future Total - SAT
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 51 943 28 204 993 195 104 16 243 154 39 53

Future Volume (Veh/h) 51 943 28 204 993 195 104 16 243 154 39 53

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 54 993 29 215 1045 205 109 17 256 162 41 56

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1250 1022 2144 2796 511 2446 2708 625

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1250 1022 2144 2796 511 2446 2708 625

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 90 68 0 0 50 0 0 87

cM capacity (veh/h) 564 675 0 12 513 0 13 433

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1

Volume Total 54 662 360 215 697 553 382 259

Volume Left 54 0 0 215 0 0 109 162

Volume Right 0 0 29 0 0 205 256 56

cSH 564 1700 1700 675 1700 1700 0 0

Volume to Capacity 0.10 0.39 0.21 0.32 0.41 0.33 Err Err

Queue Length 95th (m) 2.4 0.0 0.0 10.4 0.0 0.0 Err Err

Control Delay (s) 12.1 0.0 0.0 12.8 0.0 0.0 Err Err

Lane LOS B B F F

Approach Delay (s) 0.6 1.9 Err Err

Approach LOS F F

Intersection Summary

Average Delay Err

Intersection Capacity Utilization 75.8% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 192 21 18 169 158 112

Future Volume (Veh/h) 192 21 18 169 158 112

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 213 23 20 188 176 124

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 466 238 300

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 466 238 300

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 61 97 98

cM capacity (veh/h) 546 801 1261

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 236 208 300

Volume Left 213 20 0

Volume Right 23 0 124

cSH 564 1261 1700

Volume to Capacity 0.42 0.02 0.18

Queue Length 95th (m) 15.6 0.4 0.0

Control Delay (s) 15.9 0.9 0.0

Lane LOS C A

Approach Delay (s) 15.9 0.9 0.0

Approach LOS C

Intersection Summary

Average Delay 5.3

Intersection Capacity Utilization 42.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 89 1316 7 31 1340 185 1 7 12 180 6 77

Future Volume (Veh/h) 89 1316 7 31 1340 185 1 7 12 180 6 77

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 94 1385 7 33 1411 195 1 7 13 189 6 81

Pedestrians 1

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh) 9

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1411 1393 2352 3054 697 2374 3058 706

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1411 1393 2352 3054 697 2374 3058 706

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.6 6.5 7.0

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 80 93 84 27 97 0 37 78

cM capacity (veh/h) 479 497 6 10 388 6 9 372

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 WB 4 NB 1 SB 1

Volume Total 94 923 469 33 706 706 195 21 276

Volume Left 94 0 0 33 0 0 0 1 189

Volume Right 0 0 7 0 0 0 195 13 81

cSH 479 1700 1700 497 1700 1700 1700 23 8

Volume to Capacity 0.20 0.54 0.28 0.07 0.41 0.41 0.11 0.93 33.26

Queue Length 95th (m) 5.5 0.0 0.0 1.6 0.0 0.0 0.0 20.6 Err

Control Delay (s) 14.3 0.0 0.0 12.8 0.0 0.0 0.0 405.7 Err

Lane LOS B B F F

Approach Delay (s) 0.9 0.3 405.7 Err

Approach LOS F F

Intersection Summary

Average Delay 809.5

Intersection Capacity Utilization 68.9% ICU Level of Service C

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1538 3 7 1551 0 10

Future Volume (Veh/h) 1538 3 7 1551 0 10

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 1636 3 7 1650 0 11

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1639 2476 820

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1639 2476 820

tC, single (s) 4.1 6.8 7.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.5

p0 queue free % 98 100 96

cM capacity (veh/h) 401 25 289

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 1091 548 557 1100 11

Volume Left 0 0 7 0 0

Volume Right 0 3 0 0 11

cSH 1700 1700 401 1700 289

Volume to Capacity 0.64 0.32 0.02 0.65 0.04

Queue Length 95th (m) 0.0 0.0 0.4 0.0 0.9

Control Delay (s) 0.0 0.0 0.5 0.0 18.0

Lane LOS A C

Approach Delay (s) 0.0 0.2 18.0

Approach LOS C

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 168 1161 217 523 1121 41 299 65 301 59 143 116

Future Volume (vph) 168 1161 217 523 1121 41 299 65 301 59 143 116

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.976 0.995 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.968 0.950

Satd. Flow (prot) 1807 3517 0 1825 3594 0 1683 1733 1617 1772 1921 1633

Flt Permitted 0.223 0.108 0.642 0.693 0.527

Satd. Flow (perm) 424 3517 0 207 3594 0 1134 1238 1593 981 1921 1607

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 23 6 324 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 3 1 1 3 4 3 3 4

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 1% 0% 6% 0% 1% 0% 3% 0% 1% 3% 0% 0%

Adj. Flow (vph) 181 1248 233 562 1205 44 322 70 324 63 154 125

Shared Lane Traffic (%) 41%

Lane Group Flow (vph) 181 1481 0 562 1249 0 190 202 324 63 154 125

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 33.1 33.1 60.3 57.2 21.8 21.8 21.8 21.8 21.8 21.8

Actuated g/C Ratio 0.36 0.36 0.65 0.62 0.24 0.24 0.24 0.24 0.24 0.24

v/c Ratio 1.19 1.16 1.15 0.56 0.71 0.69 0.52 0.27 0.34 0.28

Control Delay 164.6 109.1 116.1 12.2 46.9 44.5 6.4 30.9 30.6 11.7

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

Total Delay 164.6 109.1 116.1 12.2 46.9 44.5 6.4 30.9 30.6 11.7

LOS F F F B D D A C C B

Approach Delay 115.1 44.4 27.9 23.7

Approach LOS F D C C

Queue Length 50th (m) ~39.8 ~167.5 ~104.0 63.4 32.4 34.3 0.0 9.1 22.7 5.1

Queue Length 95th (m) #85.2 #229.2 #181.7 95.7 56.5 58.5 19.0 19.9 38.7 18.2

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 152 1280 488 2236 358 391 725 310 607 568

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 1.19 1.16 1.15 0.56 0.53 0.52 0.45 0.20 0.25 0.22

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 92.1

Natural Cycle: 150

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.19

Intersection Signal Delay: 66.2 Intersection LOS: E

Intersection Capacity Utilization 108.8% ICU Level of Service G
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2036 Future Total - SAT  06/10/2017 Baseline Synchro 9 Light Report

MNF Page 10

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:     6: Industrial Parkway/Private Access & Highway 89



Lanes, Volumes, Timings 2026 Future Total - AM

1: County Road 50 & Highway 89 9/7/2017

2026 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 438 158 267 315 60 138

Future Volume (vph) 438 158 267 315 60 138

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.960 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3002 0 1620 3093 1471 1426

Flt Permitted 0.374 0.950

Satd. Flow (perm) 3002 0 638 3093 1471 1426

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 88 152

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Heavy Vehicles (%) 17% 16% 4% 18% 20% 12%

Adj. Flow (vph) 481 174 293 346 66 152

Shared Lane Traffic (%)

Lane Group Flow (vph) 655 0 293 346 66 152

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.01

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot Perm



Lanes, Volumes, Timings 2026 Future Total - AM

1: County Road 50 & Highway 89 9/7/2017

2026 Future Total - AM  6/13/2017 Baseline Synchro 9 Light Report
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Lane Group EBT EBR WBL WBT NBL NBR

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 39.4 55.5 50.0 10.5 10.5

Actuated g/C Ratio 0.52 0.74 0.67 0.14 0.14

v/c Ratio 0.41 0.50 0.17 0.32 0.46

Control Delay 10.4 6.4 5.1 33.7 10.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 10.4 6.4 5.1 33.7 10.5

LOS B A A C B

Approach Delay 10.4 5.7 17.5

Approach LOS B A B

Queue Length 50th (m) 22.8 9.9 8.0 8.6 0.0

Queue Length 95th (m) 38.1 19.6 14.0 19.3 14.8

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1617 602 2059 293 406

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 0.41 0.49 0.17 0.23 0.37

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 75.1

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.50

Intersection Signal Delay: 9.4 Intersection LOS: A

Intersection Capacity Utilization 67.8% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: County Road 50 & Highway 89



HCM Unsignalized Intersection Capacity Analysis 2026 Future Total - AM: Add'l Signals

2: Highway 89 & Concession Road 6 10/20/2017

2026 Future Total - AM: Add'l Signals  06/13/2017 Baseline Synchro 9 Light Report
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 12 546 539 16 36 55

Future Volume (Veh/h) 12 546 539 16 36 55

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 13 607 599 18 40 61

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.96

vC, conflicting volume 617 938 308

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 617 857 308

tC, single (s) 4.3 6.8 6.9

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 99 86 91

cM capacity (veh/h) 900 285 693

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 215 405 399 218 101

Volume Left 13 0 0 0 40

Volume Right 0 0 0 18 61

cSH 900 1700 1700 1700 442

Volume to Capacity 0.01 0.24 0.23 0.13 0.23

Queue Length 95th (m) 0.3 0.0 0.0 0.0 6.6

Control Delay (s) 0.7 0.0 0.0 0.0 15.5

Lane LOS A C

Approach Delay (s) 0.2 0.0 15.5

Approach LOS C

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 35.7% ICU Level of Service A

Analysis Period (min) 15



Lanes, Volumes, Timings 2026 Future Total - AM: Add'l Signals

24: Street B & Highway 89 09/21/2017

2026 Future Total - AM: Add'l Signals  06/13/2017 Baseline Synchro 9 Light Report
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 555 142 137 540 14 34

Future Volume (vph) 555 142 137 540 14 34

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 0.0 15.0 0.0 0.0

Storage Lanes 0 1 1 0

Taper Length (m) 60.0 2.5

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.969 0.905

Flt Protected 0.950 0.985

Satd. Flow (prot) 3468 0 1789 3579 1679 0

Flt Permitted 0.329 0.985

Satd. Flow (perm) 3468 0 620 3579 1679 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 46 38

Link Speed (k/h) 80 80 50

Link Distance (m) 647.5 74.9 107.1

Travel Time (s) 29.1 3.4 7.7

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 617 158 152 600 16 38

Shared Lane Traffic (%)

Lane Group Flow (vph) 775 0 152 600 54 0

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 0.99 0.99 0.99 0.99 0.99 0.99

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1

Detector Template Thru Left Thru Left

Leading Detector (m) 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0

Detector 1 Size(m) 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot

Protected Phases 4 3 8 2

Permitted Phases 8



Lanes, Volumes, Timings 2026 Future Total - AM: Add'l Signals

24: Street B & Highway 89 09/21/2017

2026 Future Total - AM: Add'l Signals  06/13/2017 Baseline Synchro 9 Light Report
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Lane Group EBT EBR WBL WBT NBL NBR

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 9.5 25.0 25.0

Total Split (s) 47.0 15.0 62.0 28.0

Total Split (%) 52.2% 16.7% 68.9% 31.1%

Maximum Green (s) 40.0 12.0 55.0 21.0

Yellow Time (s) 5.0 3.0 5.0 5.0

All-Red Time (s) 2.0 0.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.0 3.0 7.0 7.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode Max None Max None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 49.6 63.4 62.3 6.6

Actuated g/C Ratio 0.66 0.85 0.83 0.09

v/c Ratio 0.34 0.24 0.20 0.30

Control Delay 6.9 2.8 2.8 20.0

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 6.9 2.8 2.8 20.0

LOS A A A C

Approach Delay 6.9 2.8 20.0

Approach LOS A A C

Queue Length 50th (m) 24.8 3.6 11.3 2.2

Queue Length 95th (m) 40.5 8.4 18.9 11.8

Internal Link Dist (m) 623.5 50.9 83.1

Turn Bay Length (m) 15.0

Base Capacity (vph) 2312 712 2977 499

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.34 0.21 0.20 0.11

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 74.9

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.34

Intersection Signal Delay: 5.4 Intersection LOS: A

Intersection Capacity Utilization 46.6% ICU Level of Service A

Analysis Period (min) 15



Lanes, Volumes, Timings 2026 Future Total - AM: Add'l Signals

24: Street B & Highway 89 09/21/2017
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Splits and Phases:     24: Street B & Highway 89



Lanes, Volumes, Timings 2026 Future Total - AM: Add'l Signals

3: Concession Road 7/Dean Drive & Highway 89 09/21/2017

2026 Future Total - AM: Add'l Signals  06/13/2017 Baseline Synchro 9 Light Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 27 499 35 51 401 69 12 9 53 64 8 27

Future Volume (vph) 27 499 35 51 401 69 12 9 53 64 8 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 100.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (m) 100.0 100.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.990 0.978 0.903 0.964

Flt Protected 0.950 0.950 0.992 0.969

Satd. Flow (prot) 1825 3153 0 1772 3164 0 0 1721 0 0 1748 0

Flt Permitted 0.464 0.434 0.937 0.775

Satd. Flow (perm) 891 3153 0 809 3164 0 0 1625 0 0 1398 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 16 42 58 19

Link Speed (k/h) 60 60 60 50

Link Distance (m) 314.7 133.1 224.3 107.2

Travel Time (s) 18.9 8.0 13.5 7.7

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 (%) 0% 15% 9% 3% 14% 6% 0% 0% 0% 0% 0% 10%

Adj. Flow (vph) 29 542 38 55 436 75 13 10 58 70 9 29

Shared Lane Traffic (%)

Lane Group Flow (vph) 29 580 0 55 511 0 0 81 0 0 108 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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6
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2026 Future Total - AM: Add'l Signals  06/13/2017 Baseline Synchro 9 Light Report

MNF Page 2

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

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 64.0 64.0 64.0 64.0 26.0 26.0 26.0 26.0

Total Split (%) 71.1% 71.1% 71.1% 71.1% 28.9% 28.9% 28.9% 28.9%

Maximum Green (s) 57.0 57.0 57.0 57.0 19.0 19.0 19.0 19.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 62.5 62.5 62.5 62.5 10.7 10.8

Actuated g/C Ratio 0.75 0.75 0.75 0.75 0.13 0.13

v/c Ratio 0.04 0.24 0.09 0.21 0.31 0.55

Control Delay 5.0 4.8 5.3 4.4 16.5 37.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 5.0 4.8 5.3 4.4 16.5 37.9

LOS A A A A B D

Approach Delay 4.8 4.5 16.5 37.9

Approach LOS A A B D

Queue Length 50th (m) 1.2 14.3 2.4 11.4 3.2 13.0

Queue Length 95th (m) 4.3 25.9 7.2 21.4 14.6 28.0

Internal Link Dist (m) 290.7 109.1 200.3 83.2

Turn Bay Length (m) 100.0 70.0

Base Capacity (vph) 669 2374 608 2389 416 334

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 0.04 0.24 0.09 0.21 0.19 0.32

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 83.1

Natural Cycle: 50

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.55

Intersection Signal Delay: 8.0 Intersection LOS: A

Intersection Capacity Utilization 48.9% ICU Level of Service A

Analysis Period (min) 15
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Splits and Phases:     3: Concession Road 7/Dean Drive & Highway 89
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2026 Future Total - AM: Add'l Signals  06/13/2017 Baseline Synchro 9 Light Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 51 6 22 59 76 143

Future Volume (Veh/h) 51 6 22 59 76 143

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 57 7 24 66 84 159

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 224

pX, platoon unblocked

vC, conflicting volume 278 164 243

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 278 164 243

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 92 99 98

cM capacity (veh/h) 699 881 1323

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 64 90 243

Volume Left 57 24 0

Volume Right 7 0 159

cSH 715 1323 1700

Volume to Capacity 0.09 0.02 0.14

Queue Length 95th (m) 2.2 0.4 0.0

Control Delay (s) 10.5 2.2 0.0

Lane LOS B A

Approach Delay (s) 10.5 2.2 0.0

Approach LOS B

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 30.4% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 36 648 1 8 718 64 0 1 1 48 3 47

Future Volume (vph) 36 648 1 8 718 64 0 1 1 48 3 47

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 110.0 0.0 35.0 100.0 0.0 0.0 0.0 70.0

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (m) 100.0 70.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00

Frt 0.850 0.932 0.850

Flt Protected 0.950 0.950 0.955

Satd. Flow (prot) 1644 3259 0 1372 3230 1570 0 1790 0 0 1752 1396

Flt Permitted 0.365 0.392 0.737

Satd. Flow (perm) 632 3259 0 564 3230 1570 0 1790 0 0 1352 1396

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 133 1 133

Link Speed (k/h) 60 60 50 60

Link Distance (m) 204.7 248.7 28.0 126.5

Travel Time (s) 12.3 14.9 2.0 7.6

Confl. Peds. (#/hr) 4 4

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 11% 12% 0% 33% 13% 4% 0% 0% 0% 5% 0% 17%

Adj. Flow (vph) 38 682 1 8 756 67 0 1 1 51 3 49

Shared Lane Traffic (%)

Lane Group Flow (vph) 38 683 0 8 756 67 0 2 0 0 54 49

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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left Thru Left Thru Right Left Thru Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Turn Type Perm NA Perm NA Free NA Perm NA Free

Protected Phases 4 8 2 6

Permitted Phases 4 8 Free 2 6 Free

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 58.0 58.0 58.0 58.0 32.0 32.0 32.0 32.0

Total Split (%) 64.4% 64.4% 64.4% 64.4% 35.6% 35.6% 35.6% 35.6%

Maximum Green (s) 51.0 51.0 51.0 51.0 25.0 25.0 25.0 25.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 67.1 67.1 67.1 67.1 80.8 8.3 8.6 80.8

Actuated g/C Ratio 0.83 0.83 0.83 0.83 1.00 0.10 0.11 1.00

v/c Ratio 0.07 0.25 0.02 0.28 0.04 0.01 0.38 0.04

Control Delay 4.1 3.5 4.0 3.6 0.0 28.5 41.7 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 4.1 3.5 4.0 3.6 0.0 28.5 41.7 0.0

LOS A A A A A C D A

Approach Delay 3.5 3.3 28.5 21.9

Approach LOS A A C C

Queue Length 50th (m) 1.4 16.1 0.3 18.4 0.0 0.1 8.8 0.0

Queue Length 95th (m) 4.7 26.2 1.6 29.6 0.0 m1.8 17.8 0.0

Internal Link Dist (m) 180.7 224.7 4.0 102.5

Turn Bay Length (m) 110.0 35.0 100.0 70.0

Base Capacity (vph) 524 2704 468 2680 1570 558 421 1396

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 0.07 0.25 0.02 0.28 0.04 0.00 0.13 0.04

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 80.8

Natural Cycle: 50

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.38

Intersection Signal Delay: 4.6 Intersection LOS: A

Intersection Capacity Utilization 51.0% ICU Level of Service A
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Analysis Period (min) 15

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

Splits and Phases:     4: Elizabeth Street/Concession Road 7 & Highway 89
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 713 1 3 806 0 14

Future Volume (Veh/h) 713 1 3 806 0 14

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 767 1 3 867 0 15

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 249

pX, platoon unblocked 0.98 0.98 0.98

vC, conflicting volume 768 1207 384

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 715 1164 322

tC, single (s) 4.1 6.8 7.1

tC, 2 stage (s)

tF (s) 2.2 3.5 3.4

p0 queue free % 100 100 98

cM capacity (veh/h) 874 185 639

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 511 257 292 578 15

Volume Left 0 0 3 0 0

Volume Right 0 1 0 0 15

cSH 1700 1700 874 1700 639

Volume to Capacity 0.30 0.15 0.00 0.34 0.02

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

Control Delay (s) 0.0 0.0 0.1 0.0 10.8

Lane LOS A B

Approach Delay (s) 0.0 0.0 10.8

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 34.4% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 33 579 161 235 622 9 171 22 90 9 31 18

Future Volume (vph) 33 579 161 235 622 9 171 22 90 9 31 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Frt 0.967 0.998 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.963 0.950

Satd. Flow (prot) 1825 3171 0 1807 3465 0 1387 1473 1617 1825 1779 1633

Flt Permitted 0.393 0.281 0.736 0.753 0.686

Satd. Flow (perm) 755 3171 0 534 3465 0 1075 1152 1617 1318 1779 1633

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 38 2 97 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 0% 5% 34% 1% 5% 14% 25% 0% 1% 0% 8% 0%

Adj. Flow (vph) 35 623 173 253 669 10 184 24 97 10 33 19

Shared Lane Traffic (%) 44%

Lane Group Flow (vph) 35 796 0 253 679 0 103 105 97 10 33 19

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

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

Protected Phases 4 3 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 43.6 43.6 60.1 57.1 14.8 14.8 14.8 14.8 14.8 14.8

Actuated g/C Ratio 0.51 0.51 0.71 0.67 0.17 0.17 0.17 0.17 0.17 0.17

v/c Ratio 0.09 0.48 0.49 0.29 0.55 0.52 0.27 0.04 0.11 0.05

Control Delay 13.9 15.1 8.2 6.6 43.2 41.3 8.4 28.3 29.4 0.3

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

Total Delay 13.9 15.1 8.2 6.6 43.2 41.3 8.4 28.3 29.4 0.3

LOS B B A A D D A C C A

Approach Delay 15.0 7.0 31.5 20.3

Approach LOS B A C C

Queue Length 50th (m) 2.6 37.5 11.3 19.8 16.2 16.4 0.0 1.4 4.6 0.0

Queue Length 95th (m) 9.6 70.2 26.2 36.6 32.0 32.1 11.5 5.4 11.8 0.0

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 387 1644 677 2329 367 393 616 450 608 616

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 0.09 0.48 0.37 0.29 0.28 0.27 0.16 0.02 0.05 0.03

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 85

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.55

Intersection Signal Delay: 14.0 Intersection LOS: B

Intersection Capacity Utilization 61.1% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 410 60 176 766 214 333

Future Volume (vph) 410 60 176 766 214 333

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.981 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3208 0 1532 3444 1665 921

Flt Permitted 0.444 0.950

Satd. Flow (perm) 3208 0 716 3444 1665 921

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 28 358

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 12% 9% 10% 6% 6% 4%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 441 65 189 824 230 358

Shared Lane Traffic (%)

Lane Group Flow (vph) 506 0 189 824 230 358

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 40.1 55.5 50.0 13.9 13.9

Actuated g/C Ratio 0.51 0.71 0.64 0.18 0.18

v/c Ratio 0.31 0.32 0.38 0.78 0.78

Control Delay 11.6 5.6 7.6 50.9 17.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.6 5.6 7.6 50.9 17.5

LOS B A A D B

Approach Delay 11.6 7.2 30.6

Approach LOS B A C

Queue Length 50th (m) 20.8 8.2 28.4 33.1 0.0

Queue Length 95th (m) 32.5 14.7 38.4 #64.3 #40.3

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1651 610 2195 318 465

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 0.31 0.31 0.38 0.72 0.77

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 78.5

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 14.8 Intersection LOS: B

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 44 697 916 66 19 23

Future Volume (Veh/h) 44 697 916 66 19 23

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 47 749 985 71 20 25

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.94

vC, conflicting volume 1056 1489 528

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1056 1397 528

tC, single (s) 4.1 7.0 6.9

tC, 2 stage (s)

tF (s) 2.2 3.6 3.3

p0 queue free % 93 82 95

cM capacity (veh/h) 667 110 500

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 297 499 657 399 45

Volume Left 47 0 0 0 20

Volume Right 0 0 0 71 25

cSH 667 1700 1700 1700 193

Volume to Capacity 0.07 0.29 0.39 0.23 0.23

Queue Length 95th (m) 1.7 0.0 0.0 0.0 6.6

Control Delay (s) 2.5 0.0 0.0 0.0 29.2

Lane LOS A D

Approach Delay (s) 0.9 0.0 29.2

Approach LOS D

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 61.3% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 694 42 68 886 95 132

Future Volume (vph) 694 42 68 886 95 132

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 0.0 15.0 0.0 0.0

Storage Lanes 0 1 1 0

Taper Length (m) 60.0 2.5

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.991 0.922

Flt Protected 0.950 0.979

Satd. Flow (prot) 3546 0 1789 3579 1700 0

Flt Permitted 0.290 0.979

Satd. Flow (perm) 3546 0 546 3579 1700 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 9 77

Link Speed (k/h) 80 80 50

Link Distance (m) 648.3 78.2 116.9

Travel Time (s) 29.2 3.5 8.4

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 771 47 76 984 106 147

Shared Lane Traffic (%)

Lane Group Flow (vph) 818 0 76 984 253 0

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 0.99 0.99 0.99 0.99 0.99 0.99

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1

Detector Template Thru Left Thru Left

Leading Detector (m) 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0

Detector 1 Size(m) 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot

Protected Phases 4 3 8 2

Permitted Phases 8
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Lane Group EBT EBR WBL WBT NBL NBR

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 9.5 25.0 25.0

Total Split (s) 48.0 10.0 58.0 32.0

Total Split (%) 53.3% 11.1% 64.4% 35.6%

Maximum Green (s) 41.0 7.0 51.0 25.0

Yellow Time (s) 5.0 3.0 5.0 5.0

All-Red Time (s) 2.0 0.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.0 3.0 7.0 7.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode Max None Max None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 44.5 56.2 52.1 13.8

Actuated g/C Ratio 0.56 0.70 0.65 0.17

v/c Ratio 0.41 0.16 0.42 0.71

Control Delay 12.4 5.5 8.0 32.3

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 12.4 5.5 8.0 32.3

LOS B A A C

Approach Delay 12.4 7.8 32.3

Approach LOS B A C

Queue Length 50th (m) 36.4 3.0 32.8 24.7

Queue Length 95th (m) 60.7 8.8 57.2 47.4

Internal Link Dist (m) 624.3 54.2 92.9

Turn Bay Length (m) 15.0

Base Capacity (vph) 1976 492 2332 585

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.41 0.15 0.42 0.43

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 80

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 12.5 Intersection LOS: B

Intersection Capacity Utilization 53.1% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 26 782 20 148 819 56 125 13 201 42 8 33

Future Volume (vph) 26 782 20 148 819 56 125 13 201 42 8 33

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 100.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (m) 100.0 100.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.996 0.990 0.920 0.946

Flt Protected 0.950 0.950 0.982 0.975

Satd. Flow (prot) 1825 3298 0 1825 3391 0 0 1680 0 0 1772 0

Flt Permitted 0.272 0.304 0.842 0.657

Satd. Flow (perm) 523 3298 0 584 3391 0 0 1440 0 0 1194 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 4 12 84 35

Link Speed (k/h) 60 60 60 50

Link Distance (m) 310.5 133.1 226.8 107.2

Travel Time (s) 18.6 8.0 13.6 7.7

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 0% 10% 20% 0% 7% 0% 9% 0% 0% 0% 0% 0%

Adj. Flow (vph) 27 823 21 156 862 59 132 14 212 44 8 35

Shared Lane Traffic (%)

Lane Group Flow (vph) 27 844 0 156 921 0 0 358 0 0 87 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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 55.0 55.0 55.0 55.0 35.0 35.0 35.0 35.0

Total Split (%) 61.1% 61.1% 61.1% 61.1% 38.9% 38.9% 38.9% 38.9%

Maximum Green (s) 48.0 48.0 48.0 48.0 28.0 28.0 28.0 28.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 48.2 48.2 48.2 48.2 20.9 20.9

Actuated g/C Ratio 0.58 0.58 0.58 0.58 0.25 0.25

v/c Ratio 0.09 0.44 0.46 0.47 0.84 0.27

Control Delay 10.7 11.6 17.5 11.8 40.8 17.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 10.7 11.6 17.5 11.8 40.8 17.8

LOS B B B B D B

Approach Delay 11.6 12.7 40.8 17.8

Approach LOS B B D B

Queue Length 50th (m) 1.8 37.5 13.5 41.4 41.7 6.4

Queue Length 95th (m) 6.5 59.7 34.9 65.4 73.7 17.5

Internal Link Dist (m) 286.5 109.1 202.8 83.2

Turn Bay Length (m) 100.0 70.0

Base Capacity (vph) 303 1913 338 1971 542 427

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 0.09 0.44 0.46 0.47 0.66 0.20

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 83.2

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.84

Intersection Signal Delay: 16.7 Intersection LOS: B

Intersection Capacity Utilization 70.6% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 226 24 9 114 104 72

Future Volume (Veh/h) 226 24 9 114 104 72

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 251 27 10 127 116 80

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 227

pX, platoon unblocked

vC, conflicting volume 303 156 196

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 303 156 196

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 63 97 99

cM capacity (veh/h) 684 890 1377

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 278 137 196

Volume Left 251 10 0

Volume Right 27 0 80

cSH 699 1377 1700

Volume to Capacity 0.40 0.01 0.12

Queue Length 95th (m) 14.5 0.2 0.0

Control Delay (s) 13.5 0.6 0.0

Lane LOS B A

Approach Delay (s) 13.5 0.6 0.0

Approach LOS B

Intersection Summary

Average Delay 6.3

Intersection Capacity Utilization 34.1% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 74 974 8 16 926 104 0 0 9 87 1 55

Future Volume (vph) 74 974 8 16 926 104 0 0 9 87 1 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 110.0 0.0 35.0 100.0 0.0 0.0 0.0 70.0

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (m) 100.0 70.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.999 0.850 0.865 0.850

Flt Protected 0.950 0.950 0.953

Satd. Flow (prot) 1706 3378 0 1825 3444 1633 0 1662 0 0 1813 1633

Flt Permitted 0.283 0.263 0.722

Satd. Flow (perm) 508 3378 0 505 3444 1633 0 1662 0 0 1373 1633

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 2 133 134 133

Link Speed (k/h) 60 60 50 60

Link Distance (m) 204.7 248.7 28.0 126.5

Travel Time (s) 12.3 14.9 2.0 7.6

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 7% 8% 0% 0% 6% 0% 0% 0% 0% 1% 0% 0%

Adj. Flow (vph) 78 1025 8 17 975 109 0 0 9 92 1 58

Shared Lane Traffic (%)

Lane Group Flow (vph) 78 1033 0 17 975 109 0 9 0 0 93 58

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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left Thru Left Thru Right Left Thru Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Free NA Perm NA Free

Protected Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 Free 2 6 Free

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 65.0 65.0 65.0 65.0 25.0 25.0 25.0 25.0

Total Split (%) 72.2% 72.2% 72.2% 72.2% 27.8% 27.8% 27.8% 27.8%

Maximum Green (s) 58.0 58.0 58.0 58.0 18.0 18.0 18.0 18.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 67.8 67.8 67.8 67.8 88.6 11.1 11.3 88.6

Actuated g/C Ratio 0.77 0.77 0.77 0.77 1.00 0.13 0.13 1.00

v/c Ratio 0.20 0.40 0.04 0.37 0.07 0.03 0.53 0.04

Control Delay 6.7 5.7 5.1 5.5 0.1 0.1 46.9 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.7 5.7 5.1 5.5 0.1 0.1 46.9 0.0

LOS A A A A A A D A

Approach Delay 5.8 4.9 0.1 28.9

Approach LOS A A A C

Queue Length 50th (m) 3.8 32.2 0.7 29.5 0.0 0.0 15.7 0.0

Queue Length 95th (m) 11.2 51.8 3.1 47.5 0.0 m0.0 28.0 0.0

Internal Link Dist (m) 180.7 224.7 4.0 102.5

Turn Bay Length (m) 110.0 35.0 100.0 70.0

Base Capacity (vph) 388 2584 386 2634 1633 445 279 1633

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 0.20 0.40 0.04 0.37 0.07 0.02 0.33 0.04

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 88.6

Natural Cycle: 55

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.53

Intersection Signal Delay: 6.8 Intersection LOS: A

Intersection Capacity Utilization 60.4% ICU Level of Service B

Analysis Period (min) 15

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



Lanes, Volumes, Timings 2026 Future Total - PM: Add'l Signals

4: Elizabeth Street/Concession Road 7 & Highway 89 09/21/2017

2026 Future Total - PM: Add'l Signals  06/13/2017 Baseline Synchro 9 Light Report

MNF Page 3

Splits and Phases:     4: Elizabeth Street/Concession Road 7 & Highway 89



HCM Unsignalized Intersection Capacity Analysis 2026 Future Total - PM: Add'l Signals

5: Elizabeth Street & Highway 89 10/20/2017

2026 Future Total - PM: Add'l Signals  06/13/2017 Baseline Synchro 9 Light Report

MNF Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1044 4 5 1091 0 13

Future Volume (Veh/h) 1044 4 5 1091 0 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 1076 4 5 1125 0 13

Pedestrians 3

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 249

pX, platoon unblocked 0.90 0.90 0.90

vC, conflicting volume 1083 1654 543

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 867 1502 266

tC, single (s) 4.1 6.8 7.5

tC, 2 stage (s)

tF (s) 2.2 3.5 3.6

p0 queue free % 99 100 98

cM capacity (veh/h) 704 102 586

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 717 363 380 750 13

Volume Left 0 0 5 0 0

Volume Right 0 4 0 0 13

cSH 1700 1700 704 1700 586

Volume to Capacity 0.42 0.21 0.01 0.44 0.02

Queue Length 95th (m) 0.0 0.0 0.2 0.0 0.5

Control Delay (s) 0.0 0.0 0.2 0.0 11.3

Lane LOS A B

Approach Delay (s) 0.0 0.1 11.3

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 43.6% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 47 782 276 239 681 26 370 39 175 23 47 70

Future Volume (vph) 47 782 276 239 681 26 370 39 175 23 47 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.961 0.994 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.961 0.950

Satd. Flow (prot) 1825 3284 0 1825 3557 0 1534 1579 1617 1722 1921 1601

Flt Permitted 0.372 0.135 0.725 0.734 0.506

Satd. Flow (perm) 714 3284 0 259 3557 0 1168 1203 1588 913 1921 1577

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 54 6 182 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 1 8 8 1 3 6 6 3

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 2% 17% 0% 2% 0% 13% 3% 1% 6% 0% 2%

Adj. Flow (vph) 49 815 288 249 709 27 385 41 182 24 49 73

Shared Lane Traffic (%) 45%

Lane Group Flow (vph) 49 1103 0 249 736 0 212 214 182 24 49 73

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 41.1 41.1 60.3 57.3 22.4 22.4 22.4 22.4 22.4 22.4

Actuated g/C Ratio 0.44 0.44 0.65 0.62 0.24 0.24 0.24 0.24 0.24 0.24

v/c Ratio 0.16 0.74 0.67 0.33 0.75 0.74 0.35 0.11 0.11 0.16

Control Delay 21.6 26.7 20.5 9.8 49.5 47.9 6.2 27.5 26.8 5.3

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

Total Delay 21.6 26.7 20.5 9.8 49.5 47.9 6.2 27.5 26.8 5.3

LOS C C C A D D A C C A

Approach Delay 26.4 12.5 35.9 16.1

Approach LOS C B D B

Queue Length 50th (m) 5.1 79.9 16.9 31.2 36.8 37.0 0.0 3.3 6.8 0.0

Queue Length 95th (m) 15.6 #147.4 43.1 48.2 62.7 62.7 14.7 9.6 15.2 7.6

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 316 1485 507 2199 367 377 623 286 603 556

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 0.16 0.74 0.49 0.33 0.58 0.57 0.29 0.08 0.08 0.13

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 92.7

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 23.2 Intersection LOS: C

Intersection Capacity Utilization 78.2% ICU Level of Service D



Lanes, Volumes, Timings 2026 Future Total - PM

6: Industrial Parkway/Private Access & Highway 89 9/7/2017

2026 Future Total - PM  6/13/2017 Baseline Synchro 9 Light Report

MNF Page 10

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89



Lanes, Volumes, Timings 2026 Future Total - SAT

1: County Road 50 & Highway 89 9/7/2017

2026 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report

MNF Page 1

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 527 76 189 645 141 204

Future Volume (vph) 527 76 189 645 141 204

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.981 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3468 0 1668 3544 1713 949

Flt Permitted 0.391 0.950

Satd. Flow (perm) 3468 0 687 3544 1713 949

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 27 210

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Heavy Vehicles (%) 2% 12% 1% 3% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 543 78 195 665 145 210

Shared Lane Traffic (%)

Lane Group Flow (vph) 621 0 195 665 145 210

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0



Lanes, Volumes, Timings 2026 Future Total - SAT

1: County Road 50 & Highway 89 9/7/2017

2026 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 40.4 55.5 50.0 12.1 12.1

Actuated g/C Ratio 0.53 0.72 0.65 0.16 0.16

v/c Ratio 0.34 0.33 0.29 0.54 0.64

Control Delay 11.1 5.2 6.3 37.6 14.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.1 5.2 6.3 37.6 14.6

LOS B A A D B

Approach Delay 11.1 6.1 24.0

Approach LOS B A C

Queue Length 50th (m) 23.6 6.9 18.5 19.6 0.0

Queue Length 95th (m) 39.9 14.8 29.5 36.2 19.4

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1840 625 2311 335 354

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 0.34 0.31 0.29 0.43 0.59

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 76.7

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.64

Intersection Signal Delay: 11.2 Intersection LOS: B

Intersection Capacity Utilization 63.5% ICU Level of Service B

Analysis Period (min) 15



Lanes, Volumes, Timings 2026 Future Total - SAT

1: County Road 50 & Highway 89 9/7/2017

2026 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report
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Splits and Phases:     1: County Road 50 & Highway 89



HCM Unsignalized Intersection Capacity Analysis 2026 Future Total - SAT: Add'l Signals

2: Highway 89 & Concession Road 6 10/20/2017

2026 Future Total - SAT: Add'l Signals  06/10/2017 Baseline Synchro 9 Light Report

MNF Page 1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 13 697 715 48 30 12

Future Volume (Veh/h) 13 697 715 48 30 12

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 14 758 777 52 33 13

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.92

vC, conflicting volume 829 1210 414

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 829 1053 414

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 84 98

cM capacity (veh/h) 811 203 592

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 267 505 518 311 46

Volume Left 14 0 0 0 33

Volume Right 0 0 0 52 13

cSH 811 1700 1700 1700 250

Volume to Capacity 0.02 0.30 0.30 0.18 0.18

Queue Length 95th (m) 0.4 0.0 0.0 0.0 5.0

Control Delay (s) 0.7 0.0 0.0 0.0 22.7

Lane LOS A C

Approach Delay (s) 0.2 0.0 22.7

Approach LOS C

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 38.5% ICU Level of Service A

Analysis Period (min) 15



Lanes, Volumes, Timings 2026 Future Total - SAT: Add'l Signals

8: Street B & Highway 89 09/21/2017

2026 Future Total - SAT: Add'l Signals  06/10/2017 Baseline Synchro 9 Light Report
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 672 73 107 736 81 109

Future Volume (vph) 672 73 107 736 81 109

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 0.0 15.0 0.0 0.0

Storage Lanes 0 1 1 0

Taper Length (m) 60.0 2.5

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.985 0.923

Flt Protected 0.950 0.979

Satd. Flow (prot) 3525 0 1789 3579 1702 0

Flt Permitted 0.290 0.979

Satd. Flow (perm) 3525 0 546 3579 1702 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 16 72

Link Speed (k/h) 80 80 50

Link Distance (m) 648.9 75.8 107.5

Travel Time (s) 29.2 3.4 7.7

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 747 81 119 818 90 121

Shared Lane Traffic (%)

Lane Group Flow (vph) 828 0 119 818 211 0

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 0.99 0.99 0.99 0.99 0.99 0.99

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1

Detector Template Thru Left Thru Left

Leading Detector (m) 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0

Detector 1 Size(m) 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot

Protected Phases 4 3 8 2

Permitted Phases 8



Lanes, Volumes, Timings 2026 Future Total - SAT: Add'l Signals

8: Street B & Highway 89 09/21/2017

2026 Future Total - SAT: Add'l Signals  06/10/2017 Baseline Synchro 9 Light Report
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Lane Group EBT EBR WBL WBT NBL NBR

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 9.5 25.0 25.0

Total Split (s) 47.0 13.0 60.0 30.0

Total Split (%) 52.2% 14.4% 66.7% 33.3%

Maximum Green (s) 40.0 10.0 53.0 23.0

Yellow Time (s) 5.0 3.0 5.0 5.0

All-Red Time (s) 2.0 0.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.0 3.0 7.0 7.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode Max None Max None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 46.1 58.6 54.6 12.1

Actuated g/C Ratio 0.57 0.73 0.68 0.15

v/c Ratio 0.41 0.23 0.34 0.67

Control Delay 11.7 5.1 6.5 31.2

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 11.7 5.1 6.5 31.2

LOS B A A C

Approach Delay 11.7 6.3 31.2

Approach LOS B A C

Queue Length 50th (m) 35.2 4.3 23.5 19.5

Queue Length 95th (m) 60.7 11.4 41.5 39.9

Internal Link Dist (m) 624.9 51.8 83.5

Turn Bay Length (m) 15.0

Base Capacity (vph) 2020 550 2420 537

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.41 0.22 0.34 0.39

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 80.7

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.67

Intersection Signal Delay: 11.2 Intersection LOS: B

Intersection Capacity Utilization 53.0% ICU Level of Service A

Analysis Period (min) 15
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Lanes, Volumes, Timings 2026 Future Total - SAT: Add'l Signals

3: Concession Road 7/Dean Drive & Highway 89 09/21/2017

2026 Future Total - SAT: Add'l Signals  06/10/2017 Baseline Synchro 9 Light Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 38 725 21 180 760 145 98 12 208 115 29 40

Future Volume (vph) 38 725 21 180 760 145 98 12 208 115 29 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 100.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (m) 100.0 100.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.996 0.976 0.912 0.971

Flt Protected 0.950 0.950 0.985 0.970

Satd. Flow (prot) 1825 3566 0 1789 3475 0 0 1726 0 0 1798 0

Flt Permitted 0.281 0.249 0.841 0.545

Satd. Flow (perm) 540 3566 0 469 3475 0 0 1473 0 0 1010 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 3 29 113 17

Link Speed (k/h) 60 60 60 50

Link Distance (m) 312.3 133.1 226.7 107.2

Travel Time (s) 18.7 8.0 13.6 7.7

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 0% 2% 0% 2% 3% 0% 0% 0% 0% 1% 0% 0%

Adj. Flow (vph) 40 763 22 189 800 153 103 13 219 121 31 42

Shared Lane Traffic (%)

Lane Group Flow (vph) 40 785 0 189 953 0 0 335 0 0 194 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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 2 6
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2026 Future Total - SAT: Add'l Signals  06/10/2017 Baseline Synchro 9 Light Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 6

Detector Phase 7 4 3 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 25.0 9.5 25.0 25.0 25.0 25.0 25.0

Total Split (s) 10.0 36.0 17.0 43.0 37.0 37.0 37.0 37.0

Total Split (%) 11.1% 40.0% 18.9% 47.8% 41.1% 41.1% 41.1% 41.1%

Maximum Green (s) 5.5 29.0 12.5 36.0 30.0 30.0 30.0 30.0

Yellow Time (s) 3.5 5.0 3.5 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 1.0 2.0 1.0 2.0 2.0 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) 4.5 7.0 4.5 7.0 7.0 7.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None Max None Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 38.7 30.5 46.5 38.6 17.7 17.7

Actuated g/C Ratio 0.51 0.40 0.61 0.51 0.23 0.23

v/c Ratio 0.11 0.55 0.43 0.54 0.78 0.78

Control Delay 9.1 20.9 10.8 16.1 31.0 46.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 9.1 20.9 10.8 16.1 31.0 46.7

LOS A C B B C D

Approach Delay 20.3 15.2 31.0 46.7

Approach LOS C B C D

Queue Length 50th (m) 2.0 43.7 10.4 50.5 31.0 24.7

Queue Length 95th (m) 7.3 79.7 26.3 87.0 58.4 47.0

Internal Link Dist (m) 288.3 109.1 202.7 83.2

Turn Bay Length (m) 100.0 70.0

Base Capacity (vph) 368 1432 507 1778 657 414

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 0.11 0.55 0.37 0.54 0.51 0.47

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 76.1

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 21.5 Intersection LOS: C

Intersection Capacity Utilization 65.7% ICU Level of Service C

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2026 Future Total - SAT: Add'l Signals

7: Concession Road 7 & Street A 10/20/2017

2026 Future Total - SAT: Add'l Signals  06/10/2017 Baseline Synchro 9 Light Report
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 192 21 18 124 117 112

Future Volume (Veh/h) 192 21 18 124 117 112

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 213 23 20 138 130 124

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 227

pX, platoon unblocked 0.98 0.98 0.98

vC, conflicting volume 370 192 254

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 344 162 226

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 66 97 98

cM capacity (veh/h) 628 863 1313

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 236 158 254

Volume Left 213 20 0

Volume Right 23 0 124

cSH 645 1313 1700

Volume to Capacity 0.37 0.02 0.15

Queue Length 95th (m) 12.7 0.4 0.0

Control Delay (s) 13.8 1.1 0.0

Lane LOS B A

Approach Delay (s) 13.8 1.1 0.0

Approach LOS B

Intersection Summary

Average Delay 5.3

Intersection Capacity Utilization 40.3% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 69 1027 5 23 1046 138 1 5 9 134 4 58

Future Volume (vph) 69 1027 5 23 1046 138 1 5 9 134 4 58

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 110.0 0.0 35.0 100.0 0.0 0.0 0.0 70.0

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (m) 100.0 70.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00

Frt 0.999 0.850 0.919 0.850

Flt Protected 0.950 0.950 0.997 0.954

Satd. Flow (prot) 1789 3575 0 1825 3579 1601 0 1760 0 0 1781 1555

Flt Permitted 0.231 0.236 0.978 0.721

Satd. Flow (perm) 435 3575 0 453 3579 1601 0 1727 0 0 1346 1555

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 142 9 133

Link Speed (k/h) 60 60 50 60

Link Distance (m) 204.7 248.7 28.0 126.5

Travel Time (s) 12.3 14.9 2.0 7.6

Confl. Peds. (#/hr) 1 1

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 2% 2% 0% 0% 2% 2% 0% 0% 0% 3% 0% 5%

Adj. Flow (vph) 73 1081 5 24 1101 145 1 5 9 141 4 61

Shared Lane Traffic (%)

Lane Group Flow (vph) 73 1086 0 24 1101 145 0 15 0 0 145 61

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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left Thru Left Thru Right Left Thru Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Turn Type Perm NA Perm NA Free Perm NA Perm NA Free

Protected Phases 4 8 2 6

Permitted Phases 4 8 Free 2 6 Free

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 63.0 63.0 63.0 63.0 27.0 27.0 27.0 27.0

Total Split (%) 70.0% 70.0% 70.0% 70.0% 30.0% 30.0% 30.0% 30.0%

Maximum Green (s) 56.0 56.0 56.0 56.0 20.0 20.0 20.0 20.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 60.4 60.4 60.4 60.4 88.9 14.5 14.5 88.9

Actuated g/C Ratio 0.68 0.68 0.68 0.68 1.00 0.16 0.16 1.00

v/c Ratio 0.25 0.45 0.08 0.45 0.09 0.05 0.66 0.04

Control Delay 9.4 7.8 6.9 7.9 0.1 18.6 48.6 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 9.4 7.8 6.9 7.9 0.1 18.6 48.6 0.1

LOS A A A A A B D A

Approach Delay 7.9 7.0 18.6 34.2

Approach LOS A A B C

Queue Length 50th (m) 4.1 38.4 1.2 39.3 0.0 0.8 22.0 0.0

Queue Length 95th (m) 13.0 62.4 4.8 63.6 0.0 m5.3 40.1 0.0

Internal Link Dist (m) 180.7 224.7 4.0 102.5

Turn Bay Length (m) 110.0 35.0 100.0 70.0

Base Capacity (vph) 295 2429 307 2431 1601 396 303 1555

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 0.25 0.45 0.08 0.45 0.09 0.04 0.48 0.04

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 88.9

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 9.6 Intersection LOS: A

Intersection Capacity Utilization 64.9% ICU Level of Service C
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Analysis Period (min) 15

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

Splits and Phases:     4: Elizabeth Street/Concession Road 7 & Highway 89
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1192 3 5 1203 0 8

Future Volume (Veh/h) 1192 3 5 1203 0 8

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 1268 3 5 1280 0 9

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 249

pX, platoon unblocked 0.86 0.86 0.86

vC, conflicting volume 1271 1920 636

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 981 1738 238

tC, single (s) 4.1 6.8 7.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.5

p0 queue free % 99 100 99

cM capacity (veh/h) 610 68 616

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 845 426 432 853 9

Volume Left 0 0 5 0 0

Volume Right 0 3 0 0 9

cSH 1700 1700 610 1700 616

Volume to Capacity 0.50 0.25 0.01 0.50 0.01

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

Control Delay (s) 0.0 0.0 0.2 0.0 10.9

Lane LOS A B

Approach Delay (s) 0.0 0.1 10.9

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 46.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 125 911 163 389 882 30 223 48 224 44 106 86

Future Volume (vph) 125 911 163 389 882 30 223 48 224 44 106 86

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.977 0.995 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.968 0.950

Satd. Flow (prot) 1807 3523 0 1825 3594 0 1683 1733 1617 1772 1921 1633

Flt Permitted 0.292 0.103 0.684 0.735 0.628

Satd. Flow (perm) 555 3523 0 198 3594 0 1208 1313 1593 1168 1921 1607

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 22 6 241 92

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 3 1 1 3 4 3 3 4

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 1% 0% 6% 0% 1% 0% 3% 0% 1% 3% 0% 0%

Adj. Flow (vph) 134 980 175 418 948 32 240 52 241 47 114 92

Shared Lane Traffic (%) 41%

Lane Group Flow (vph) 134 1155 0 418 980 0 142 150 241 47 114 92

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 35.0 35.0 60.3 57.3 17.3 17.3 17.3 17.3 17.3 17.3

Actuated g/C Ratio 0.40 0.40 0.69 0.65 0.20 0.20 0.20 0.20 0.20 0.20

v/c Ratio 0.61 0.81 0.88 0.42 0.60 0.58 0.48 0.20 0.30 0.24

Control Delay 38.5 30.5 42.5 8.6 42.3 40.8 7.2 30.5 31.3 7.8

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

Total Delay 38.5 30.5 42.5 8.6 42.3 40.8 7.2 30.5 31.3 7.8

LOS D C D A D D A C C A

Approach Delay 31.4 18.7 26.0 22.6

Approach LOS C B C C

Queue Length 50th (m) 18.0 90.1 48.4 36.0 22.9 24.1 0.0 6.6 16.4 0.0

Queue Length 95th (m) #51.3 #151.9 #114.6 64.7 41.5 43.0 16.9 15.4 30.0 10.9

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 221 1419 509 2352 401 436 690 388 638 595

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 0.61 0.81 0.82 0.42 0.35 0.34 0.35 0.12 0.18 0.15

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 87.6

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.88

Intersection Signal Delay: 24.8 Intersection LOS: C

Intersection Capacity Utilization 81.2% ICU Level of Service D
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Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 488 183 310 361 70 160

Future Volume (vph) 488 183 310 361 70 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.959 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 2999 0 1620 3093 1471 1426

Flt Permitted 0.331 0.950

Satd. Flow (perm) 2999 0 564 3093 1471 1426

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 93 176

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Heavy Vehicles (%) 17% 16% 4% 18% 20% 12%

Adj. Flow (vph) 536 201 341 397 77 176

Shared Lane Traffic (%)

Lane Group Flow (vph) 737 0 341 397 77 176

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.01

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot Perm
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Lane Group EBT EBR WBL WBT NBL NBR

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 39.0 55.5 50.0 10.8 10.8

Actuated g/C Ratio 0.52 0.74 0.66 0.14 0.14

v/c Ratio 0.46 0.63 0.19 0.36 0.50

Control Delay 11.4 9.1 5.3 34.5 10.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.4 9.1 5.3 34.5 10.4

LOS B A A C B

Approach Delay 11.4 7.1 17.7

Approach LOS B A B

Queue Length 50th (m) 27.8 11.9 9.4 10.1 0.0

Queue Length 95th (m) 45.3 24.5 16.5 21.9 15.6

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1595 555 2050 292 424

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 0.46 0.61 0.19 0.26 0.42

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 75.4

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.63

Intersection Signal Delay: 10.5 Intersection LOS: B

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: County Road 50 & Highway 89
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 14 613 621 18 40 64

Future Volume (Veh/h) 14 613 621 18 40 64

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 16 681 690 20 44 71

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.94

vC, conflicting volume 710 1072 355

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 710 956 355

tC, single (s) 4.3 6.8 6.9

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 98 82 89

cM capacity (veh/h) 828 240 647

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 243 454 460 250 115

Volume Left 16 0 0 0 44

Volume Right 0 0 0 20 71

cSH 828 1700 1700 1700 393

Volume to Capacity 0.02 0.27 0.27 0.15 0.29

Queue Length 95th (m) 0.4 0.0 0.0 0.0 9.1

Control Delay (s) 0.8 0.0 0.0 0.0 17.9

Lane LOS A C

Approach Delay (s) 0.3 0.0 17.9

Approach LOS C

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 39.8% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 644 142 137 540 14 34

Future Volume (vph) 644 142 137 540 14 34

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 0.0 15.0 0.0 0.0

Storage Lanes 0 1 1 0

Taper Length (m) 60.0 2.5

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.973 0.905

Flt Protected 0.950 0.985

Satd. Flow (prot) 3482 0 1789 3579 1679 0

Flt Permitted 0.281 0.985

Satd. Flow (perm) 3482 0 529 3579 1679 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 38 38

Link Speed (k/h) 80 80 50

Link Distance (m) 649.1 73.4 107.5

Travel Time (s) 29.2 3.3 7.7

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 716 158 152 600 16 38

Shared Lane Traffic (%)

Lane Group Flow (vph) 874 0 152 600 54 0

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 0.99 0.99 0.99 0.99 0.99 0.99

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1

Detector Template Thru Left Thru Left

Leading Detector (m) 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0

Detector 1 Size(m) 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot

Protected Phases 4 3 8 2

Permitted Phases 8
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Lane Group EBT EBR WBL WBT NBL NBR

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 9.5 25.0 25.0

Total Split (s) 47.0 15.0 62.0 28.0

Total Split (%) 52.2% 16.7% 68.9% 31.1%

Maximum Green (s) 40.0 11.0 55.0 21.0

Yellow Time (s) 5.0 3.0 5.0 5.0

All-Red Time (s) 2.0 1.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.0 4.0 7.0 7.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode Max None Max None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 48.3 62.2 62.1 6.6

Actuated g/C Ratio 0.65 0.83 0.83 0.09

v/c Ratio 0.39 0.27 0.20 0.29

Control Delay 7.9 3.3 2.8 20.0

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 7.9 3.3 2.8 20.0

LOS A A A C

Approach Delay 7.9 2.9 20.0

Approach LOS A A C

Queue Length 50th (m) 31.0 3.9 11.3 2.2

Queue Length 95th (m) 49.6 9.0 18.9 11.8

Internal Link Dist (m) 625.1 49.4 83.5

Turn Bay Length (m) 15.0

Base Capacity (vph) 2267 626 2977 500

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.39 0.24 0.20 0.11

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 74.7

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.39

Intersection Signal Delay: 6.1 Intersection LOS: A

Intersection Capacity Utilization 49.1% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 31 584 34 52 470 80 11 10 55 74 9 31

Future Volume (vph) 31 584 34 52 470 80 11 10 55 74 9 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 100.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (m) 100.0 100.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.992 0.978 0.902 0.963

Flt Protected 0.950 0.950 0.993 0.969

Satd. Flow (prot) 1825 3158 0 1772 3164 0 0 1721 0 0 1745 0

Flt Permitted 0.426 0.396 0.944 0.773

Satd. Flow (perm) 818 3158 0 739 3164 0 0 1636 0 0 1392 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 13 42 60 19

Link Speed (k/h) 60 60 60 50

Link Distance (m) 314.7 133.1 218.7 107.2

Travel Time (s) 18.9 8.0 13.1 7.7

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 (%) 0% 15% 9% 3% 14% 6% 0% 0% 0% 0% 0% 10%

Adj. Flow (vph) 34 635 37 57 511 87 12 11 60 80 10 34

Shared Lane Traffic (%)

Lane Group Flow (vph) 34 672 0 57 598 0 0 83 0 0 124 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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 64.0 64.0 64.0 64.0 26.0 26.0 26.0 26.0

Total Split (%) 71.1% 71.1% 71.1% 71.1% 28.9% 28.9% 28.9% 28.9%

Maximum Green (s) 57.0 57.0 57.0 57.0 19.0 19.0 19.0 19.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 60.3 60.3 60.3 60.3 12.0 12.0

Actuated g/C Ratio 0.70 0.70 0.70 0.70 0.14 0.14

v/c Ratio 0.06 0.30 0.11 0.27 0.30 0.59

Control Delay 5.5 5.8 6.0 5.3 15.5 39.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 5.5 5.8 6.0 5.3 15.5 39.9

LOS A A A A B D

Approach Delay 5.8 5.4 15.5 39.9

Approach LOS A A B D

Queue Length 50th (m) 1.5 18.2 2.6 14.7 3.2 15.6

Queue Length 95th (m) 5.3 32.8 8.0 27.4 14.6 31.9

Internal Link Dist (m) 290.7 109.1 194.7 83.2

Turn Bay Length (m) 100.0 70.0

Base Capacity (vph) 570 2208 516 2221 407 322

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 0.06 0.30 0.11 0.27 0.20 0.39

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 86.3

Natural Cycle: 50

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.59

Intersection Signal Delay: 8.8 Intersection LOS: A

Intersection Capacity Utilization 52.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 51 6 22 68 88 143

Future Volume (Veh/h) 51 6 22 68 88 143

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 57 7 24 76 98 159

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 219

pX, platoon unblocked

vC, conflicting volume 302 178 257

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 302 178 257

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 92 99 98

cM capacity (veh/h) 677 866 1308

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 64 100 257

Volume Left 57 24 0

Volume Right 7 0 159

cSH 694 1308 1700

Volume to Capacity 0.09 0.02 0.15

Queue Length 95th (m) 2.3 0.4 0.0

Control Delay (s) 10.7 2.0 0.0

Lane LOS B A

Approach Delay (s) 10.7 2.0 0.0

Approach LOS B

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 31.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 42 741 1 9 790 74 0 1 1 56 3 53

Future Volume (vph) 42 741 1 9 790 74 0 1 1 56 3 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 110.0 0.0 35.0 100.0 0.0 0.0 0.0 70.0

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (m) 100.0 70.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00

Frt 0.850 0.932 0.850

Flt Protected 0.950 0.950 0.955

Satd. Flow (prot) 1644 3259 0 1372 3230 1570 0 1790 0 0 1751 1396

Flt Permitted 0.339 0.356 0.735

Satd. Flow (perm) 587 3259 0 513 3230 1570 0 1790 0 0 1348 1396

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 133 1 133

Link Speed (k/h) 60 60 50 60

Link Distance (m) 204.7 248.7 28.0 126.5

Travel Time (s) 12.3 14.9 2.0 7.6

Confl. Peds. (#/hr) 4 4

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 11% 12% 0% 33% 13% 4% 0% 0% 0% 5% 0% 17%

Adj. Flow (vph) 44 780 1 9 832 78 0 1 1 59 3 56

Shared Lane Traffic (%)

Lane Group Flow (vph) 44 781 0 9 832 78 0 2 0 0 62 56

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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left Thru Left Thru Right Left Thru Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Turn Type Perm NA Perm NA Free NA Perm NA Free

Protected Phases 4 8 2 6

Permitted Phases 4 8 Free 2 6 Free

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 58.0 58.0 58.0 58.0 32.0 32.0 32.0 32.0

Total Split (%) 64.4% 64.4% 64.4% 64.4% 35.6% 35.6% 35.6% 35.6%

Maximum Green (s) 51.0 51.0 51.0 51.0 25.0 25.0 25.0 25.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 66.0 66.0 66.0 66.0 80.2 8.6 9.0 80.2

Actuated g/C Ratio 0.82 0.82 0.82 0.82 1.00 0.11 0.11 1.00

v/c Ratio 0.09 0.29 0.02 0.31 0.05 0.01 0.41 0.04

Control Delay 4.5 3.9 4.3 4.0 0.1 27.0 41.6 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 4.5 3.9 4.3 4.0 0.1 27.0 41.6 0.1

LOS A A A A A C D A

Approach Delay 3.9 3.7 27.0 21.9

Approach LOS A A C C

Queue Length 50th (m) 1.7 19.7 0.3 21.5 0.0 0.1 10.2 0.0

Queue Length 95th (m) 5.5 32.1 1.8 34.8 0.0 m1.7 19.2 0.0

Internal Link Dist (m) 180.7 224.7 4.0 102.5

Turn Bay Length (m) 110.0 35.0 100.0 70.0

Base Capacity (vph) 483 2684 422 2660 1570 562 423 1396

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 0.09 0.29 0.02 0.31 0.05 0.00 0.15 0.04

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 80.2

Natural Cycle: 50

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.41

Intersection Signal Delay: 4.9 Intersection LOS: A

Intersection Capacity Utilization 53.4% ICU Level of Service A
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Analysis Period (min) 15

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

Splits and Phases:     4: Elizabeth Street/Concession Road 7 & Highway 89
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 816 1 3 892 0 16

Future Volume (Veh/h) 816 1 3 892 0 16

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 877 1 3 959 0 17

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 249

pX, platoon unblocked 0.96 0.96 0.96

vC, conflicting volume 878 1363 439

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 778 1286 319

tC, single (s) 4.1 6.8 7.1

tC, 2 stage (s)

tF (s) 2.2 3.5 3.4

p0 queue free % 100 100 97

cM capacity (veh/h) 809 151 627

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 585 293 323 639 17

Volume Left 0 0 3 0 0

Volume Right 0 1 0 0 17

cSH 1700 1700 809 1700 627

Volume to Capacity 0.34 0.17 0.00 0.38 0.03

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

Control Delay (s) 0.0 0.0 0.1 0.0 10.9

Lane LOS A B

Approach Delay (s) 0.0 0.0 10.9

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 36.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 38 661 186 272 679 10 197 26 104 10 36 21

Future Volume (vph) 38 661 186 272 679 10 197 26 104 10 36 21

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Frt 0.967 0.998 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.963 0.950

Satd. Flow (prot) 1825 3169 0 1807 3465 0 1387 1474 1617 1825 1779 1633

Flt Permitted 0.370 0.221 0.732 0.750 0.675

Satd. Flow (perm) 711 3169 0 420 3465 0 1069 1148 1617 1297 1779 1633

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 39 2 112 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 0% 5% 34% 1% 5% 14% 25% 0% 1% 0% 8% 0%

Adj. Flow (vph) 41 711 200 292 730 11 212 28 112 11 39 23

Shared Lane Traffic (%) 44%

Lane Group Flow (vph) 41 911 0 292 741 0 119 121 112 11 39 23

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

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

Protected Phases 4 3 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 41.2 41.2 60.2 57.2 16.1 16.1 16.1 16.1 16.1 16.1

Actuated g/C Ratio 0.48 0.48 0.70 0.66 0.19 0.19 0.19 0.19 0.19 0.19

v/c Ratio 0.12 0.59 0.60 0.32 0.60 0.57 0.29 0.05 0.12 0.06

Control Delay 18.1 19.9 11.2 7.3 44.7 42.3 7.8 27.8 28.9 0.3

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

Total Delay 18.1 19.9 11.2 7.3 44.7 42.3 7.8 27.8 28.9 0.3

LOS B B B A D D A C C A

Approach Delay 19.8 8.4 32.1 19.8

Approach LOS B A C B

Queue Length 50th (m) 3.4 50.2 14.5 23.6 19.0 19.2 0.0 1.5 5.4 0.0

Queue Length 95th (m) 12.8 99.1 32.9 43.4 36.5 36.5 12.1 5.7 13.1 0.0

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 339 1534 615 2296 360 386 619 437 599 608

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 0.12 0.59 0.47 0.32 0.33 0.31 0.18 0.03 0.07 0.04

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 86.3

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.60

Intersection Signal Delay: 16.7 Intersection LOS: B

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 471 70 204 863 248 386

Future Volume (vph) 471 70 204 863 248 386

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.981 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3208 0 1532 3444 1665 921

Flt Permitted 0.406 0.950

Satd. Flow (perm) 3208 0 655 3444 1665 921

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 28 409

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 12% 9% 10% 6% 6% 4%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 506 75 219 928 267 415

Shared Lane Traffic (%)

Lane Group Flow (vph) 581 0 219 928 267 415

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 39.7 55.5 50.0 14.6 14.6

Actuated g/C Ratio 0.50 0.70 0.63 0.18 0.18

v/c Ratio 0.36 0.40 0.43 0.87 0.83

Control Delay 12.5 6.5 8.2 61.0 19.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 12.5 6.5 8.2 61.0 19.5

LOS B A A E B

Approach Delay 12.5 7.8 35.8

Approach LOS B A D

Queue Length 50th (m) 25.4 9.8 33.3 39.4 0.8

Queue Length 95th (m) 37.9 17.1 44.7 #78.6 #48.1

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1620 569 2175 315 506

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 0.36 0.38 0.43 0.85 0.82

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 79.2

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 16.9 Intersection LOS: B

Intersection Capacity Utilization 69.7% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 51 803 1037 72 22 27

Future Volume (Veh/h) 51 803 1037 72 22 27

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 55 863 1115 77 24 29

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.92

vC, conflicting volume 1192 1695 596

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1192 1584 596

tC, single (s) 4.1 7.0 6.9

tC, 2 stage (s)

tF (s) 2.2 3.6 3.3

p0 queue free % 91 69 94

cM capacity (veh/h) 593 78 452

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 343 575 743 449 53

Volume Left 55 0 0 0 24

Volume Right 0 0 0 77 29

cSH 593 1700 1700 1700 143

Volume to Capacity 0.09 0.34 0.44 0.26 0.37

Queue Length 95th (m) 2.3 0.0 0.0 0.0 11.8

Control Delay (s) 3.0 0.0 0.0 0.0 44.4

Lane LOS A E

Approach Delay (s) 1.1 0.0 44.4

Approach LOS E

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 68.0% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 806 42 68 1013 95 132

Future Volume (vph) 806 42 68 1013 95 132

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 0.0 15.0 0.0 0.0

Storage Lanes 0 1 1 0

Taper Length (m) 60.0 2.5

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.993 0.922

Flt Protected 0.950 0.979

Satd. Flow (prot) 3553 0 1789 3579 1700 0

Flt Permitted 0.232 0.979

Satd. Flow (perm) 3553 0 437 3579 1700 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 8 77

Link Speed (k/h) 80 80 50

Link Distance (m) 648.3 78.2 150.4

Travel Time (s) 29.2 3.5 10.8

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 896 47 76 1126 106 147

Shared Lane Traffic (%)

Lane Group Flow (vph) 943 0 76 1126 253 0

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 0.99 0.99 0.99 0.99 0.99 0.99

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1

Detector Template Thru Left Thru Left

Leading Detector (m) 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0

Detector 1 Size(m) 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot

Protected Phases 4 3 8 2

Permitted Phases 8
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Lane Group EBT EBR WBL WBT NBL NBR

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 9.5 25.0 25.0

Total Split (s) 48.0 10.0 58.0 32.0

Total Split (%) 53.3% 11.1% 64.4% 35.6%

Maximum Green (s) 41.0 7.0 51.0 25.0

Yellow Time (s) 5.0 3.0 5.0 5.0

All-Red Time (s) 2.0 0.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.0 3.0 7.0 7.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode Max Max None None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 41.2 55.2 51.2 13.7

Actuated g/C Ratio 0.52 0.70 0.65 0.17

v/c Ratio 0.51 0.18 0.49 0.70

Control Delay 14.1 5.7 8.7 32.0

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 14.1 5.7 8.7 32.0

LOS B A A C

Approach Delay 14.1 8.5 32.0

Approach LOS B A C

Queue Length 50th (m) 44.8 3.0 39.7 24.7

Queue Length 95th (m) 72.6 8.8 68.8 47.4

Internal Link Dist (m) 624.3 54.2 126.4

Turn Bay Length (m) 15.0

Base Capacity (vph) 1855 425 2319 592

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.51 0.18 0.49 0.43

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 79

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.70

Intersection Signal Delay: 13.2 Intersection LOS: B

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 30 887 23 160 940 65 130 15 213 49 9 38

Future Volume (vph) 30 887 23 160 940 65 130 15 213 49 9 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 100.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (m) 100.0 100.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.996 0.990 0.920 0.947

Flt Protected 0.950 0.950 0.982 0.975

Satd. Flow (prot) 1825 3297 0 1825 3391 0 0 1681 0 0 1774 0

Flt Permitted 0.219 0.255 0.838 0.633

Satd. Flow (perm) 421 3297 0 490 3391 0 0 1434 0 0 1152 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 4 12 85 38

Link Speed (k/h) 60 60 60 50

Link Distance (m) 310.5 133.1 218.4 107.2

Travel Time (s) 18.6 8.0 13.1 7.7

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 0% 10% 20% 0% 7% 0% 9% 0% 0% 0% 0% 0%

Adj. Flow (vph) 32 934 24 168 989 68 137 16 224 52 9 40

Shared Lane Traffic (%)

Lane Group Flow (vph) 32 958 0 168 1057 0 0 377 0 0 101 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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 55.0 55.0 55.0 55.0 35.0 35.0 35.0 35.0

Total Split (%) 61.1% 61.1% 61.1% 61.1% 38.9% 38.9% 38.9% 38.9%

Maximum Green (s) 48.0 48.0 48.0 48.0 28.0 28.0 28.0 28.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 48.2 48.2 48.2 48.2 22.2 22.2

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.26 0.26

v/c Ratio 0.13 0.51 0.60 0.54 0.86 0.31

Control Delay 12.0 13.0 25.4 13.3 42.4 18.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 12.0 13.0 25.4 13.3 42.4 18.4

LOS B B C B D B

Approach Delay 12.9 15.0 42.4 18.4

Approach LOS B B D B

Queue Length 50th (m) 2.3 47.6 17.2 53.6 45.4 7.9

Queue Length 95th (m) 7.8 70.5 #51.7 78.9 #86.6 20.2

Internal Link Dist (m) 286.5 109.1 194.4 83.2

Turn Bay Length (m) 100.0 70.0

Base Capacity (vph) 240 1884 279 1941 534 409

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 0.13 0.51 0.60 0.54 0.71 0.25

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 84.5

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 18.2 Intersection LOS: B

Intersection Capacity Utilization 75.4% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.



Lanes, Volumes, Timings 2031 Future Total - PM: Add'l Signals

3: Concession Road 7/Dean Drive & Highway 89 10/19/2017

2031 Future Total - PM: Add'l Signals  06/13/2017 Baseline Synchro 9 Light Report

MNF Page 3

     Queue shown is maximum after two cycles.

Splits and Phases:     3: Concession Road 7/Dean Drive & Highway 89



HCM Unsignalized Intersection Capacity Analysis 2031 Future Total - PM: Add'l Signals

22: Concession Road 7 & Street A 10/20/2017

2031 Future Total - PM: Add'l Signals  06/13/2017 Baseline Synchro 9 Light Report

MNF Page 1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 226 24 9 132 121 72

Future Volume (Veh/h) 226 24 9 132 121 72

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 251 27 10 147 134 80

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 219

pX, platoon unblocked 0.99 0.99 0.99

vC, conflicting volume 341 174 214

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 333 164 205

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 62 97 99

cM capacity (veh/h) 653 874 1357

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 278 157 214

Volume Left 251 10 0

Volume Right 27 0 80

cSH 669 1357 1700

Volume to Capacity 0.42 0.01 0.13

Queue Length 95th (m) 15.6 0.2 0.0

Control Delay (s) 14.1 0.5 0.0

Lane LOS B A

Approach Delay (s) 14.1 0.5 0.0

Approach LOS B

Intersection Summary

Average Delay 6.2

Intersection Capacity Utilization 35.0% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 84 1091 9 19 1054 121 0 0 10 101 1 63

Future Volume (vph) 84 1091 9 19 1054 121 0 0 10 101 1 63

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 110.0 0.0 35.0 100.0 0.0 0.0 0.0 70.0

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (m) 100.0 70.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.999 0.850 0.865 0.850

Flt Protected 0.950 0.950 0.953

Satd. Flow (prot) 1706 3378 0 1825 3444 1633 0 1662 0 0 1813 1633

Flt Permitted 0.238 0.224 0.721

Satd. Flow (perm) 427 3378 0 430 3444 1633 0 1662 0 0 1372 1633

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 2 133 103 133

Link Speed (k/h) 60 60 50 60

Link Distance (m) 204.7 248.7 28.0 126.5

Travel Time (s) 12.3 14.9 2.0 7.6

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 7% 8% 0% 0% 6% 0% 0% 0% 0% 1% 0% 0%

Adj. Flow (vph) 88 1148 9 20 1109 127 0 0 11 106 1 66

Shared Lane Traffic (%)

Lane Group Flow (vph) 88 1157 0 20 1109 127 0 11 0 0 107 66

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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left Thru Left Thru Right Left Thru Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Free NA Perm NA Free

Protected Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 Free 2 6 Free

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 65.0 65.0 65.0 65.0 25.0 25.0 25.0 25.0

Total Split (%) 72.2% 72.2% 72.2% 72.2% 27.8% 27.8% 27.8% 27.8%

Maximum Green (s) 58.0 58.0 58.0 58.0 18.0 18.0 18.0 18.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 66.9 66.9 66.9 66.9 88.5 11.9 12.1 88.5

Actuated g/C Ratio 0.76 0.76 0.76 0.76 1.00 0.13 0.14 1.00

v/c Ratio 0.27 0.45 0.06 0.43 0.08 0.04 0.57 0.04

Control Delay 8.7 6.5 5.7 6.3 0.1 0.2 47.1 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 8.7 6.5 5.7 6.3 0.1 0.2 47.1 0.0

LOS A A A A A A D A

Approach Delay 6.7 5.7 0.2 29.2

Approach LOS A A A C

Queue Length 50th (m) 4.7 39.4 0.9 36.7 0.0 0.0 17.4 0.0

Queue Length 95th (m) 14.8 64.5 3.8 59.8 0.0 m0.0 31.5 0.0

Internal Link Dist (m) 180.7 224.7 4.0 102.5

Turn Bay Length (m) 110.0 35.0 100.0 70.0

Base Capacity (vph) 322 2552 324 2602 1633 421 280 1633

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 0.27 0.45 0.06 0.43 0.08 0.03 0.38 0.04

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 88.5

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.57

Intersection Signal Delay: 7.6 Intersection LOS: A

Intersection Capacity Utilization 64.4% ICU Level of Service C

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1172 5 6 1245 0 15

Future Volume (Veh/h) 1172 5 6 1245 0 15

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 1208 5 6 1284 0 15

Pedestrians 3

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 249

pX, platoon unblocked 0.87 0.87 0.87

vC, conflicting volume 1216 1868 610

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 942 1693 242

tC, single (s) 4.1 6.8 7.5

tC, 2 stage (s)

tF (s) 2.2 3.5 3.6

p0 queue free % 99 100 97

cM capacity (veh/h) 636 73 588

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 805 408 434 856 15

Volume Left 0 0 6 0 0

Volume Right 0 5 0 0 15

cSH 1700 1700 636 1700 588

Volume to Capacity 0.47 0.24 0.01 0.50 0.03

Queue Length 95th (m) 0.0 0.0 0.2 0.0 0.6

Control Delay (s) 0.0 0.0 0.3 0.0 11.3

Lane LOS A B

Approach Delay (s) 0.0 0.1 11.3

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 48.6% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 54 869 319 277 770 30 429 45 203 27 54 81

Future Volume (vph) 54 869 319 277 770 30 429 45 203 27 54 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.960 0.994 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.961 0.950

Satd. Flow (prot) 1825 3277 0 1825 3557 0 1534 1579 1617 1722 1921 1601

Flt Permitted 0.338 0.092 0.720 0.728 0.456

Satd. Flow (perm) 649 3277 0 177 3557 0 1160 1193 1588 823 1921 1577

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 57 7 211 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 1 8 8 1 3 6 6 3

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 2% 17% 0% 2% 0% 13% 3% 1% 6% 0% 2%

Adj. Flow (vph) 56 905 332 289 802 31 447 47 211 28 56 84

Shared Lane Traffic (%) 45%

Lane Group Flow (vph) 56 1237 0 289 833 0 246 248 211 28 56 84

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 39.3 39.3 60.2 57.2 25.0 25.0 25.0 25.0 25.0 25.0

Actuated g/C Ratio 0.41 0.41 0.63 0.60 0.26 0.26 0.26 0.26 0.26 0.26

v/c Ratio 0.21 0.89 0.82 0.39 0.81 0.79 0.37 0.13 0.11 0.18

Control Delay 24.8 36.9 40.0 11.1 54.1 51.9 5.8 27.7 26.5 6.5

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

Total Delay 24.8 36.9 40.0 11.1 54.1 51.9 5.8 27.7 26.5 6.5

LOS C D D B D D A C C A

Approach Delay 36.3 18.5 38.8 16.7

Approach LOS D B D B

Queue Length 50th (m) 7.0 113.6 36.6 42.8 44.4 44.5 0.0 3.9 7.8 0.0

Queue Length 95th (m) 18.1 #179.1 62.8 55.6 #81.1 #80.0 15.8 10.7 16.8 9.9

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 267 1385 459 2139 354 364 632 251 587 543

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 0.21 0.89 0.63 0.39 0.69 0.68 0.33 0.11 0.10 0.15

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 95.2

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.89

Intersection Signal Delay: 29.8 Intersection LOS: C

Intersection Capacity Utilization 84.5% ICU Level of Service E
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Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 603 88 219 728 163 236

Future Volume (vph) 603 88 219 728 163 236

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.981 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3467 0 1668 3544 1713 949

Flt Permitted 0.341 0.950

Satd. Flow (perm) 3467 0 599 3544 1713 949

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 28 243

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Heavy Vehicles (%) 2% 12% 1% 3% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 622 91 226 751 168 243

Shared Lane Traffic (%)

Lane Group Flow (vph) 713 0 226 751 168 243

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 40.0 55.5 50.0 12.7 12.7

Actuated g/C Ratio 0.52 0.72 0.65 0.16 0.16

v/c Ratio 0.39 0.42 0.33 0.60 0.68

Control Delay 12.2 6.3 6.8 39.5 14.8

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 12.2 6.3 6.8 39.5 14.8

LOS B A A D B

Approach Delay 12.2 6.7 24.9

Approach LOS B A C

Queue Length 50th (m) 29.9 8.8 22.6 23.1 0.0

Queue Length 95th (m) 46.8 17.1 34.0 41.4 21.8

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1808 568 2294 332 380

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 0.39 0.40 0.33 0.51 0.64

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 77.3

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 12.1 Intersection LOS: B

Intersection Capacity Utilization 65.8% ICU Level of Service C

Analysis Period (min) 15



Lanes, Volumes, Timings 2031 Future Total - SAT

1: County Road 50 & Highway 89 9/7/2017

2031 Future Total - SAT  6/10/2017 Baseline Synchro 9 Light Report

MNF Page 3

Splits and Phases:     1: County Road 50 & Highway 89



HCM Unsignalized Intersection Capacity Analysis 2031 Future Total - SAT: Add'l Signals

2: Highway 89 & Concession Road 6 10/20/2017

2031 Future Total - SAT: Add'l Signals  06/10/2017 Baseline Synchro 9 Light Report

MNF Page 1

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 14 765 777 51 33 13

Future Volume (Veh/h) 14 765 777 51 33 13

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 832 845 55 36 14

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.90

vC, conflicting volume 900 1318 450

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 900 1128 450

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 80 98

cM capacity (veh/h) 763 177 562

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 292 555 563 337 50

Volume Left 15 0 0 0 36

Volume Right 0 0 0 55 14

cSH 763 1700 1700 1700 219

Volume to Capacity 0.02 0.33 0.33 0.20 0.23

Queue Length 95th (m) 0.5 0.0 0.0 0.0 6.5

Control Delay (s) 0.7 0.0 0.0 0.0 26.2

Lane LOS A D

Approach Delay (s) 0.2 0.0 26.2

Approach LOS D

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 41.1% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 782 73 107 844 81 109

Future Volume (vph) 782 73 107 844 81 109

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 0.0 15.0 0.0 0.0

Storage Lanes 0 1 1 0

Taper Length (m) 60.0 2.5

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.987 0.923

Flt Protected 0.950 0.979

Satd. Flow (prot) 3532 0 1789 3579 1702 0

Flt Permitted 0.243 0.979

Satd. Flow (perm) 3532 0 458 3579 1702 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 14 72

Link Speed (k/h) 80 80 50

Link Distance (m) 649.7 75.0 97.7

Travel Time (s) 29.2 3.4 7.0

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 869 81 119 938 90 121

Shared Lane Traffic (%)

Lane Group Flow (vph) 950 0 119 938 211 0

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 0.99 0.99 0.99 0.99 0.99 0.99

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1

Detector Template Thru Left Thru Left

Leading Detector (m) 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0

Detector 1 Size(m) 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot

Protected Phases 4 3 8 2

Permitted Phases 8
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Lane Group EBT EBR WBL WBT NBL NBR

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 9.5 25.0 25.0

Total Split (s) 47.0 13.0 60.0 30.0

Total Split (%) 52.2% 14.4% 66.7% 33.3%

Maximum Green (s) 40.0 10.0 53.0 23.0

Yellow Time (s) 5.0 3.0 5.0 5.0

All-Red Time (s) 2.0 0.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.0 3.0 7.0 7.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode Max None Max None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 46.1 58.6 54.6 12.1

Actuated g/C Ratio 0.57 0.73 0.68 0.15

v/c Ratio 0.47 0.26 0.39 0.67

Control Delay 12.5 5.5 6.8 31.2

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 12.5 5.5 6.8 31.2

LOS B A A C

Approach Delay 12.5 6.7 31.2

Approach LOS B A C

Queue Length 50th (m) 42.4 4.3 28.1 19.5

Queue Length 95th (m) 72.4 11.4 49.1 39.9

Internal Link Dist (m) 625.7 51.0 73.7

Turn Bay Length (m) 15.0

Base Capacity (vph) 2023 497 2420 537

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.47 0.24 0.39 0.39

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 80.7

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.67

Intersection Signal Delay: 11.5 Intersection LOS: B

Intersection Capacity Utilization 56.0% ICU Level of Service B

Analysis Period (min) 15



Lanes, Volumes, Timings 2031 Future Total - SAT: Add'l Signals

24: Street B & Highway 89 09/26/2017

2031 Future Total - SAT: Add'l Signals  06/10/2017 Baseline Synchro 9 Light Report

MNF Page 3

Splits and Phases:     24: Street B & Highway 89



Lanes, Volumes, Timings 2031 Future Total - SAT: Add'l Signals

3: Concession Road 7/Dean Drive & Highway 89 09/21/2017

2031 Future Total - SAT: Add'l Signals  06/10/2017 Baseline Synchro 9 Light Report

MNF Page 1

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

Lane Configurations

Traffic Volume (vph) 44 826 24 191 868 168 101 14 224 133 34 46

Future Volume (vph) 44 826 24 191 868 168 101 14 224 133 34 46

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 100.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (m) 100.0 100.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.996 0.976 0.911 0.971

Flt Protected 0.950 0.950 0.985 0.970

Satd. Flow (prot) 1825 3566 0 1789 3475 0 0 1724 0 0 1798 0

Flt Permitted 0.191 0.153 0.835 0.551

Satd. Flow (perm) 367 3566 0 288 3475 0 0 1461 0 0 1021 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 3 30 117 16

Link Speed (k/h) 60 60 60 50

Link Distance (m) 312.3 133.1 219.3 107.2

Travel Time (s) 18.7 8.0 13.2 7.7

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 0% 2% 0% 2% 3% 0% 0% 0% 0% 1% 0% 0%

Adj. Flow (vph) 46 869 25 201 914 177 106 15 236 140 36 48

Shared Lane Traffic (%)

Lane Group Flow (vph) 46 894 0 201 1091 0 0 357 0 0 224 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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 6

Detector Phase 7 4 3 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 25.0 9.5 25.0 25.0 25.0 25.0 25.0

Total Split (s) 10.0 36.0 17.0 43.0 37.0 37.0 37.0 37.0

Total Split (%) 11.1% 40.0% 18.9% 47.8% 41.1% 41.1% 41.1% 41.1%

Maximum Green (s) 7.0 29.0 14.0 36.0 30.0 30.0 30.0 30.0

Yellow Time (s) 3.0 5.0 3.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 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) 3.0 7.0 3.0 7.0 7.0 7.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max None Max None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 35.7 24.4 45.9 31.6 20.1 20.1

Actuated g/C Ratio 0.47 0.32 0.60 0.41 0.26 0.26

v/c Ratio 0.15 0.78 0.44 0.75 0.76 0.80

Control Delay 9.7 29.8 12.1 23.1 28.3 46.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 9.7 29.8 12.1 23.1 28.3 46.0

LOS A C B C C D

Approach Delay 28.8 21.4 28.3 46.0

Approach LOS C C C D

Queue Length 50th (m) 2.5 60.8 12.0 66.9 32.7 28.8

Queue Length 95th (m) 8.0 95.1 29.7 106.9 63.9 55.6

Internal Link Dist (m) 288.3 109.1 195.3 83.2

Turn Bay Length (m) 100.0 70.0

Base Capacity (vph) 308 1392 455 1697 659 421

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 0.15 0.64 0.44 0.64 0.54 0.53

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 76.3

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 26.7 Intersection LOS: C

Intersection Capacity Utilization 72.4% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 192 21 18 145 136 112

Future Volume (Veh/h) 192 21 18 145 136 112

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 213 23 20 161 151 124

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 219

pX, platoon unblocked 0.95 0.95 0.95

vC, conflicting volume 414 213 275

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 361 150 215

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 64 97 98

cM capacity (veh/h) 599 854 1292

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 236 181 275

Volume Left 213 20 0

Volume Right 23 0 124

cSH 617 1292 1700

Volume to Capacity 0.38 0.02 0.16

Queue Length 95th (m) 13.6 0.4 0.0

Control Delay (s) 14.4 1.0 0.0

Lane LOS B A

Approach Delay (s) 14.4 1.0 0.0

Approach LOS B

Intersection Summary

Average Delay 5.2

Intersection Capacity Utilization 41.3% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 78 1161 6 27 1182 160 1 6 10 155 5 67

Future Volume (vph) 78 1161 6 27 1182 160 1 6 10 155 5 67

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 110.0 0.0 35.0 100.0 0.0 0.0 0.0 70.0

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (m) 100.0 70.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00

Frt 0.999 0.850 0.917 0.850

Flt Protected 0.950 0.950 0.997 0.954

Satd. Flow (prot) 1789 3575 0 1825 3579 1601 0 1756 0 0 1781 1555

Flt Permitted 0.187 0.192 0.982 0.719

Satd. Flow (perm) 352 3575 0 369 3579 1601 0 1730 0 0 1342 1555

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 145 11 133

Link Speed (k/h) 60 60 50 60

Link Distance (m) 204.7 248.7 28.0 126.5

Travel Time (s) 12.3 14.9 2.0 7.6

Confl. Peds. (#/hr) 1 1

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 2% 2% 0% 0% 2% 2% 0% 0% 0% 3% 0% 5%

Adj. Flow (vph) 82 1222 6 28 1244 168 1 6 11 163 5 71

Shared Lane Traffic (%)

Lane Group Flow (vph) 82 1228 0 28 1244 168 0 18 0 0 168 71

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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left Thru Left Thru Right Left Thru Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Turn Type Perm NA Perm NA Free Perm NA Perm NA Free

Protected Phases 4 8 2 6

Permitted Phases 4 8 Free 2 6 Free

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 63.0 63.0 63.0 63.0 27.0 27.0 27.0 27.0

Total Split (%) 70.0% 70.0% 70.0% 70.0% 30.0% 30.0% 30.0% 30.0%

Maximum Green (s) 56.0 56.0 56.0 56.0 20.0 20.0 20.0 20.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 59.6 59.6 59.6 59.6 89.2 15.6 15.6 89.2

Actuated g/C Ratio 0.67 0.67 0.67 0.67 1.00 0.17 0.17 1.00

v/c Ratio 0.35 0.51 0.11 0.52 0.10 0.06 0.71 0.05

Control Delay 12.9 9.0 8.0 9.1 0.1 17.8 51.0 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 12.9 9.0 8.0 9.1 0.1 17.8 51.0 0.1

LOS B A A A A B D A

Approach Delay 9.2 8.0 17.8 35.9

Approach LOS A A B D

Queue Length 50th (m) 5.4 49.4 1.5 50.5 0.0 1.0 25.9 0.0

Queue Length 95th (m) 17.0 74.4 5.6 75.9 0.0 m5.9 46.3 0.0

Internal Link Dist (m) 180.7 224.7 4.0 102.5

Turn Bay Length (m) 110.0 35.0 100.0 70.0

Base Capacity (vph) 235 2387 246 2389 1601 396 301 1555

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 0.35 0.51 0.11 0.52 0.10 0.05 0.56 0.05

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 89.2

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 10.8 Intersection LOS: B

Intersection Capacity Utilization 70.0% ICU Level of Service C
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Analysis Period (min) 15

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

Splits and Phases:     4: Elizabeth Street/Concession Road 7 & Highway 89
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1352 3 6 1364 0 9

Future Volume (Veh/h) 1352 3 6 1364 0 9

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 1438 3 6 1451 0 10

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 249

pX, platoon unblocked 0.82 0.82 0.82

vC, conflicting volume 1441 2177 720

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1088 1990 204

tC, single (s) 4.1 6.8 7.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.5

p0 queue free % 99 100 98

cM capacity (veh/h) 529 44 618

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 959 482 490 967 10

Volume Left 0 0 6 0 0

Volume Right 0 3 0 0 10

cSH 1700 1700 529 1700 618

Volume to Capacity 0.56 0.28 0.01 0.57 0.02

Queue Length 95th (m) 0.0 0.0 0.3 0.0 0.4

Control Delay (s) 0.0 0.0 0.3 0.0 10.9

Lane LOS A B

Approach Delay (s) 0.0 0.1 10.9

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 51.9% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 145 1027 188 451 993 35 258 56 260 51 123 100

Future Volume (vph) 145 1027 188 451 993 35 258 56 260 51 123 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.977 0.995 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.968 0.950

Satd. Flow (prot) 1807 3522 0 1825 3594 0 1683 1733 1617 1772 1921 1633

Flt Permitted 0.258 0.108 0.673 0.724 0.576

Satd. Flow (perm) 490 3522 0 207 3594 0 1188 1293 1593 1072 1921 1607

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 23 6 280 92

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 3 1 1 3 4 3 3 4

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 1% 0% 6% 0% 1% 0% 3% 0% 1% 3% 0% 0%

Adj. Flow (vph) 156 1104 202 485 1068 38 277 60 280 55 132 108

Shared Lane Traffic (%) 41%

Lane Group Flow (vph) 156 1306 0 485 1106 0 163 174 280 55 132 108

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 33.2 33.2 60.3 57.3 19.1 19.1 19.1 19.1 19.1 19.1

Actuated g/C Ratio 0.37 0.37 0.67 0.64 0.21 0.21 0.21 0.21 0.21 0.21

v/c Ratio 0.86 0.99 0.96 0.48 0.64 0.63 0.50 0.24 0.32 0.26

Control Delay 70.2 51.9 58.2 10.1 43.7 42.2 6.8 30.8 31.0 9.7

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

Total Delay 70.2 51.9 58.2 10.1 43.7 42.2 6.8 30.8 31.0 9.7

LOS E D E B D D A C C A

Approach Delay 53.9 24.8 26.5 23.2

Approach LOS D C C C

Queue Length 50th (m) 24.2 113.2 64.2 46.0 26.9 28.6 0.0 7.8 19.2 2.2

Queue Length 95th (m) #68.4 #190.4 #147.3 80.3 47.5 49.6 17.7 17.6 33.8 14.1

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 181 1320 503 2303 387 421 707 349 625 585

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 0.86 0.99 0.96 0.48 0.42 0.41 0.40 0.16 0.21 0.18

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 89.5

Natural Cycle: 100

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.99

Intersection Signal Delay: 35.7 Intersection LOS: D

Intersection Capacity Utilization 99.0% ICU Level of Service F
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Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 545 212 359 415 81 185

Future Volume (vph) 545 212 359 415 81 185

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.958 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 2996 0 1620 3093 1471 1426

Flt Permitted 0.283 0.950

Satd. Flow (perm) 2996 0 483 3093 1471 1426

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 98 203

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Heavy Vehicles (%) 17% 16% 4% 18% 20% 12%

Adj. Flow (vph) 599 233 395 456 89 203

Shared Lane Traffic (%)

Lane Group Flow (vph) 832 0 395 456 89 203

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.01

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot Perm
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Lane Group EBT EBR WBL WBT NBL NBR

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 38.2 55.5 50.0 11.2 11.2

Actuated g/C Ratio 0.50 0.73 0.66 0.15 0.15

v/c Ratio 0.53 0.79 0.22 0.41 0.53

Control Delay 12.9 18.0 5.6 35.4 10.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 12.9 18.0 5.6 35.4 10.2

LOS B B A D B

Approach Delay 12.9 11.4 17.9

Approach LOS B B B

Queue Length 50th (m) 33.6 14.5 11.1 11.7 0.0

Queue Length 95th (m) 54.8 #44.2 19.9 24.6 16.5

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1556 503 2042 291 444

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 0.53 0.79 0.22 0.31 0.46

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 75.8

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 13.0 Intersection LOS: B

Intersection Capacity Utilization 72.9% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Splits and Phases:     1: County Road 50 & Highway 89
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 16 690 716 20 44 74

Future Volume (Veh/h) 16 690 716 20 44 74

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 18 767 796 22 49 82

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.92

vC, conflicting volume 818 1226 409

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 818 1063 409

tC, single (s) 4.3 6.8 6.9

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 98 75 86

cM capacity (veh/h) 751 198 597

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 274 511 531 287 131

Volume Left 18 0 0 0 49

Volume Right 0 0 0 22 82

cSH 751 1700 1700 1700 340

Volume to Capacity 0.02 0.30 0.31 0.17 0.38

Queue Length 95th (m) 0.6 0.0 0.0 0.0 13.4

Control Delay (s) 0.9 0.0 0.0 0.0 22.0

Lane LOS A C

Approach Delay (s) 0.3 0.0 22.0

Approach LOS C

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 747 142 137 721 14 34

Future Volume (vph) 747 142 137 721 14 34

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 0.0 15.0 0.0 0.0

Storage Lanes 0 1 1 0

Taper Length (m) 60.0 2.5

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.976 0.905

Flt Protected 0.950 0.985

Satd. Flow (prot) 3143 0 1610 3221 1511 0

Flt Permitted 0.248 0.985

Satd. Flow (perm) 3143 0 420 3221 1511 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 31 38

Link Speed (k/h) 80 80 50

Link Distance (m) 650.1 72.2 109.1

Travel Time (s) 29.3 3.2 7.9

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 830 158 152 801 16 38

Shared Lane Traffic (%)

Lane Group Flow (vph) 988 0 152 801 54 0

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 1.13 1.13 1.13 1.13 1.13 1.13

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1

Detector Template Thru Left Thru Left

Leading Detector (m) 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0

Detector 1 Size(m) 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot

Protected Phases 4 3 8 2

Permitted Phases 8
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Lane Group EBT EBR WBL WBT NBL NBR

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 9.5 25.0 25.0

Total Split (s) 47.0 15.0 62.0 28.0

Total Split (%) 52.2% 16.7% 68.9% 31.1%

Maximum Green (s) 40.0 12.0 55.0 21.0

Yellow Time (s) 5.0 3.0 5.0 5.0

All-Red Time (s) 2.0 0.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.0 3.0 7.0 7.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode Max None Max None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 49.4 63.4 62.3 6.8

Actuated g/C Ratio 0.66 0.85 0.83 0.09

v/c Ratio 0.47 0.33 0.30 0.32

Control Delay 8.7 3.8 3.3 20.8

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 8.7 3.8 3.3 20.8

LOS A A A C

Approach Delay 8.7 3.4 20.8

Approach LOS A A C

Queue Length 50th (m) 37.4 3.6 16.8 2.2

Queue Length 95th (m) 61.6 8.8 28.1 11.9

Internal Link Dist (m) 626.1 48.2 85.1

Turn Bay Length (m) 15.0

Base Capacity (vph) 2082 546 2675 451

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.47 0.28 0.30 0.12

Intersection Summary

Area Type: CBD

Cycle Length: 90

Actuated Cycle Length: 75

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.47

Intersection Signal Delay: 6.5 Intersection LOS: A

Intersection Capacity Utilization 55.6% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 36 706 39 195 676 93 24 12 93 86 10 36

Future Volume (vph) 36 706 39 195 676 93 24 12 93 86 10 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 100.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (m) 100.0 100.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.992 0.982 0.903 0.963

Flt Protected 0.950 0.950 0.991 0.969

Satd. Flow (prot) 1825 3157 0 1772 3171 0 0 1719 0 0 1745 0

Flt Permitted 0.327 0.338 0.912 0.720

Satd. Flow (perm) 628 3157 0 630 3171 0 0 1582 0 0 1297 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 12 33 101 19

Link Speed (k/h) 60 60 60 50

Link Distance (m) 314.7 133.1 218.1 107.2

Travel Time (s) 18.9 8.0 13.1 7.7

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 (%) 0% 15% 9% 3% 14% 6% 0% 0% 0% 0% 0% 10%

Adj. Flow (vph) 39 767 42 212 735 101 26 13 101 93 11 39

Shared Lane Traffic (%)

Lane Group Flow (vph) 39 809 0 212 836 0 0 140 0 0 143 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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 64.0 64.0 64.0 64.0 26.0 26.0 26.0 26.0

Total Split (%) 71.1% 71.1% 71.1% 71.1% 28.9% 28.9% 28.9% 28.9%

Maximum Green (s) 57.0 57.0 57.0 57.0 19.0 19.0 19.0 19.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 59.3 59.3 59.3 59.3 13.2 13.2

Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.15 0.15

v/c Ratio 0.09 0.37 0.49 0.38 0.43 0.67

Control Delay 6.4 6.8 12.5 6.7 15.2 44.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.4 6.8 12.5 6.7 15.2 44.7

LOS A A B A B D

Approach Delay 6.8 7.8 15.2 44.7

Approach LOS A A B D

Queue Length 50th (m) 1.9 25.2 14.3 25.4 5.5 18.9

Queue Length 95th (m) 6.3 43.0 38.8 43.6 20.5 37.0

Internal Link Dist (m) 290.7 109.1 194.1 83.2

Turn Bay Length (m) 100.0 70.0

Base Capacity (vph) 430 2167 431 2183 426 299

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 0.09 0.37 0.49 0.38 0.33 0.48

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 86.5

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.67

Intersection Signal Delay: 10.3 Intersection LOS: B

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 51 6 22 79 102 143

Future Volume (Veh/h) 51 6 22 79 102 143

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 57 7 24 88 113 159

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 218

pX, platoon unblocked 1.00 1.00 1.00

vC, conflicting volume 328 192 272

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 324 187 267

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 99 98

cM capacity (veh/h) 655 851 1292

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 64 112 272

Volume Left 57 24 0

Volume Right 7 0 159

cSH 672 1292 1700

Volume to Capacity 0.10 0.02 0.16

Queue Length 95th (m) 2.4 0.4 0.0

Control Delay (s) 10.9 1.8 0.0

Lane LOS B A

Approach Delay (s) 10.9 1.8 0.0

Approach LOS B

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 32.8% ICU Level of Service A

Analysis Period (min) 15



Lanes, Volumes, Timings 2036 Future Total - AM: Add'l Signals

4: Elizabeth Street/Concession Road 7 & Highway 89 09/21/2017

2036 Future Total - AM: Add'l Signals  06/13/2017 Baseline Synchro 9 Light Report

MNF Page 1

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

Lane Configurations

Traffic Volume (vph) 49 849 1 10 873 86 0 1 1 65 3 60

Future Volume (vph) 49 849 1 10 873 86 0 1 1 65 3 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 110.0 0.0 35.0 100.0 0.0 0.0 0.0 70.0

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (m) 100.0 70.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00

Frt 0.850 0.932 0.850

Flt Protected 0.950 0.950 0.954

Satd. Flow (prot) 1644 3259 0 1372 3230 1570 0 1790 0 0 1749 1396

Flt Permitted 0.304 0.313 0.734

Satd. Flow (perm) 526 3259 0 451 3230 1570 0 1790 0 0 1346 1396

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 133 1 133

Link Speed (k/h) 60 60 50 60

Link Distance (m) 204.7 248.7 28.0 126.5

Travel Time (s) 12.3 14.9 2.0 7.6

Confl. Peds. (#/hr) 4 4

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 11% 12% 0% 33% 13% 4% 0% 0% 0% 5% 0% 17%

Adj. Flow (vph) 52 894 1 11 919 91 0 1 1 68 3 63

Shared Lane Traffic (%)

Lane Group Flow (vph) 52 895 0 11 919 91 0 2 0 0 71 63

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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left Thru Left Thru Right Left Thru Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Turn Type Perm NA Perm NA Free NA Perm NA Free

Protected Phases 4 8 2 6

Permitted Phases 4 8 Free 2 6 Free

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 58.0 58.0 58.0 58.0 32.0 32.0 32.0 32.0

Total Split (%) 64.4% 64.4% 64.4% 64.4% 35.6% 35.6% 35.6% 35.6%

Maximum Green (s) 51.0 51.0 51.0 51.0 25.0 25.0 25.0 25.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 63.5 63.5 63.5 63.5 82.8 9.6 9.7 82.8

Actuated g/C Ratio 0.77 0.77 0.77 0.77 1.00 0.12 0.12 1.00

v/c Ratio 0.13 0.36 0.03 0.37 0.06 0.01 0.46 0.05

Control Delay 5.4 5.0 4.7 5.1 0.1 26.0 42.9 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 5.4 5.0 4.7 5.1 0.1 26.0 42.9 0.1

LOS A A A A A C D A

Approach Delay 5.1 4.7 26.0 22.8

Approach LOS A A C C

Queue Length 50th (m) 2.2 24.7 0.4 25.7 0.0 0.1 11.7 0.0

Queue Length 95th (m) 6.9 39.3 2.1 41.0 0.0 m1.5 21.1 0.0

Internal Link Dist (m) 180.7 224.7 4.0 102.5

Turn Bay Length (m) 110.0 35.0 100.0 70.0

Base Capacity (vph) 403 2499 345 2477 1570 544 408 1396

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 0.13 0.36 0.03 0.37 0.06 0.00 0.17 0.05

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 82.8

Natural Cycle: 50

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.46

Intersection Signal Delay: 6.0 Intersection LOS: A

Intersection Capacity Utilization 56.2% ICU Level of Service B
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Analysis Period (min) 15

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

Splits and Phases:     4: Elizabeth Street/Concession Road 7 & Highway 89
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 935 1 3 991 0 19

Future Volume (Veh/h) 935 1 3 991 0 19

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 1005 1 3 1066 0 20

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 249

pX, platoon unblocked 0.92 0.92 0.92

vC, conflicting volume 1006 1544 503

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 834 1419 288

tC, single (s) 4.1 6.8 7.1

tC, 2 stage (s)

tF (s) 2.2 3.5 3.4

p0 queue free % 100 100 97

cM capacity (veh/h) 744 119 634

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 670 336 358 711 20

Volume Left 0 0 3 0 0

Volume Right 0 1 0 0 20

cSH 1700 1700 744 1700 634

Volume to Capacity 0.39 0.20 0.00 0.42 0.03

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

Control Delay (s) 0.0 0.0 0.1 0.0 10.9

Lane LOS A B

Approach Delay (s) 0.0 0.0 10.9

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 39.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 44 756 215 315 745 12 228 30 121 12 42 24

Future Volume (vph) 44 756 215 315 745 12 228 30 121 12 42 24

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Frt 0.967 0.998 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.963 0.950

Satd. Flow (prot) 1643 2851 0 1626 3118 0 1248 1326 1455 1643 1601 1470

Flt Permitted 0.345 0.139 0.728 0.745 0.654

Satd. Flow (perm) 597 2851 0 238 3118 0 957 1026 1455 1131 1601 1470

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 40 3 130 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 0% 5% 34% 1% 5% 14% 25% 0% 1% 0% 8% 0%

Adj. Flow (vph) 47 813 231 339 801 13 245 32 130 13 45 26

Shared Lane Traffic (%) 44%

Lane Group Flow (vph) 47 1044 0 339 814 0 137 140 130 13 45 26

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

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

Protected Phases 4 3 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 36.8 36.8 60.3 57.3 19.0 19.0 19.0 19.0 19.0 19.0

Actuated g/C Ratio 0.41 0.41 0.68 0.64 0.21 0.21 0.21 0.21 0.21 0.21

v/c Ratio 0.19 0.87 0.81 0.41 0.67 0.65 0.32 0.05 0.13 0.07

Control Delay 24.0 35.6 33.1 9.4 48.8 45.6 7.2 26.8 28.1 0.3

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

Total Delay 24.0 35.6 33.1 9.4 48.8 45.6 7.2 26.8 28.1 0.3

LOS C D C A D D A C C A

Approach Delay 35.1 16.4 34.4 19.3

Approach LOS D B C B

Queue Length 50th (m) 5.2 85.3 31.6 31.3 22.7 23.0 0.0 1.8 6.3 0.0

Queue Length 95th (m) 16.0 #154.5 #83.7 57.6 42.6 42.4 12.8 6.2 14.6 0.0

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 245 1197 472 2000 312 334 562 369 522 538

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 0.19 0.87 0.72 0.41 0.44 0.42 0.23 0.04 0.09 0.05

Intersection Summary

Area Type: CBD

Cycle Length: 99

Actuated Cycle Length: 89.3

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 26.6 Intersection LOS: C

Intersection Capacity Utilization 79.0% ICU Level of Service D

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.
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     Queue shown is maximum after two cycles.
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 541 81 236 976 287 447

Future Volume (vph) 541 81 236 976 287 447

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.980 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3205 0 1532 3444 1665 921

Flt Permitted 0.356 0.950

Satd. Flow (perm) 3205 0 574 3444 1665 921

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 28 368

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 12% 9% 10% 6% 6% 4%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 582 87 254 1049 309 481

Shared Lane Traffic (%)

Lane Group Flow (vph) 669 0 254 1049 309 481

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 39.2 55.5 50.0 15.0 15.0

Actuated g/C Ratio 0.49 0.70 0.63 0.19 0.19

v/c Ratio 0.42 0.50 0.48 0.99 1.02

Control Delay 13.6 8.1 8.9 83.1 58.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 13.6 8.1 8.9 83.1 58.0

LOS B A A F E

Approach Delay 13.6 8.7 67.8

Approach LOS B A E

Queue Length 50th (m) 31.1 11.6 39.5 47.0 ~22.7

Queue Length 95th (m) 44.7 19.8 52.6 #94.6 #84.2

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1593 520 2163 313 472

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 0.42 0.49 0.48 0.99 1.02

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 79.6

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.02

Intersection Signal Delay: 26.8 Intersection LOS: C

Intersection Capacity Utilization 73.6% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

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

     Queue shown is maximum after two cycles.

Splits and Phases:     1: County Road 50 & Highway 89
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 59 926 1177 79 25 31

Future Volume (Veh/h) 59 926 1177 79 25 31

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 63 996 1266 85 27 33

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.90

vC, conflicting volume 1351 1932 676

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1351 1809 676

tC, single (s) 4.1 7.0 6.9

tC, 2 stage (s)

tF (s) 2.2 3.6 3.3

p0 queue free % 88 48 92

cM capacity (veh/h) 516 52 401

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 395 664 844 507 60

Volume Left 63 0 0 0 27

Volume Right 0 0 0 85 33

cSH 516 1700 1700 1700 99

Volume to Capacity 0.12 0.39 0.50 0.30 0.61

Queue Length 95th (m) 3.1 0.0 0.0 0.0 22.0

Control Delay (s) 3.7 0.0 0.0 0.0 85.8

Lane LOS A F

Approach Delay (s) 1.4 0.0 85.8

Approach LOS F

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 75.7% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 936 42 68 1161 95 132

Future Volume (vph) 936 42 68 1161 95 132

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 0.0 15.0 0.0 0.0

Storage Lanes 0 1 1 0

Taper Length (m) 60.0 2.5

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.994 0.922

Flt Protected 0.950 0.979

Satd. Flow (prot) 3557 0 1789 3579 1700 0

Flt Permitted 0.192 0.979

Satd. Flow (perm) 3557 0 362 3579 1700 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 7 77

Link Speed (k/h) 80 80 50

Link Distance (m) 648.5 78.0 78.8

Travel Time (s) 29.2 3.5 5.7

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 1040 47 76 1290 106 147

Shared Lane Traffic (%)

Lane Group Flow (vph) 1087 0 76 1290 253 0

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 0.99 0.99 0.99 0.99 0.99 0.99

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1

Detector Template Thru Left Thru Left

Leading Detector (m) 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0

Detector 1 Size(m) 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot

Protected Phases 4 3 8 2

Permitted Phases 8
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Lane Group EBT EBR WBL WBT NBL NBR

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 9.5 25.0 25.0

Total Split (s) 48.0 10.0 58.0 32.0

Total Split (%) 53.3% 11.1% 64.4% 35.6%

Maximum Green (s) 41.0 7.0 51.0 25.0

Yellow Time (s) 5.0 3.0 5.0 5.0

All-Red Time (s) 2.0 0.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.0 3.0 7.0 7.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode Max None Max None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 44.5 56.2 52.1 13.8

Actuated g/C Ratio 0.56 0.70 0.65 0.17

v/c Ratio 0.55 0.21 0.55 0.71

Control Delay 14.1 6.1 9.4 32.3

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 14.1 6.1 9.4 32.3

LOS B A A C

Approach Delay 14.1 9.3 32.3

Approach LOS B A C

Queue Length 50th (m) 53.8 3.0 48.6 24.7

Queue Length 95th (m) 87.8 8.8 84.0 47.4

Internal Link Dist (m) 624.5 54.0 54.8

Turn Bay Length (m) 15.0

Base Capacity (vph) 1981 379 2332 585

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.55 0.20 0.55 0.43

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 80

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 13.4 Intersection LOS: B

Intersection Capacity Utilization 59.7% ICU Level of Service B

Analysis Period (min) 15
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Splits and Phases:     24: Street B & Highway 89
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 35 1009 27 133 1080 75 135 17 227 57 10 44

Future Volume (vph) 35 1009 27 133 1080 75 135 17 227 57 10 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 100.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (m) 100.0 100.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.996 0.990 0.919 0.947

Flt Protected 0.950 0.950 0.983 0.975

Satd. Flow (prot) 1825 3297 0 1825 3392 0 0 1682 0 0 1774 0

Flt Permitted 0.165 0.204 0.847 0.614

Satd. Flow (perm) 317 3297 0 392 3392 0 0 1449 0 0 1117 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 4 12 77 38

Link Speed (k/h) 60 60 60 50

Link Distance (m) 310.5 133.1 220.4 107.2

Travel Time (s) 18.6 8.0 13.2 7.7

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 0% 10% 20% 0% 7% 0% 9% 0% 0% 0% 0% 0%

Adj. Flow (vph) 37 1062 28 140 1137 79 142 18 239 60 11 46

Shared Lane Traffic (%)

Lane Group Flow (vph) 37 1090 0 140 1216 0 0 399 0 0 117 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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 55.0 55.0 55.0 55.0 35.0 35.0 35.0 35.0

Total Split (%) 61.1% 61.1% 61.1% 61.1% 38.9% 38.9% 38.9% 38.9%

Maximum Green (s) 48.0 48.0 48.0 48.0 28.0 28.0 28.0 28.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 48.1 48.1 48.1 48.1 23.6 23.6

Actuated g/C Ratio 0.56 0.56 0.56 0.56 0.28 0.28

v/c Ratio 0.21 0.59 0.64 0.64 0.88 0.35

Control Delay 14.7 14.7 31.4 15.4 45.4 19.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 14.7 14.7 31.4 15.4 45.4 19.9

LOS B B C B D B

Approach Delay 14.7 17.1 45.4 19.9

Approach LOS B B D B

Queue Length 50th (m) 3.1 62.3 15.9 72.1 51.3 10.1

Queue Length 95th (m) 9.6 84.5 #48.1 96.9 #97.1 23.9

Internal Link Dist (m) 286.5 109.1 196.4 83.2

Turn Bay Length (m) 100.0 70.0

Base Capacity (vph) 178 1852 220 1908 526 390

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 0.21 0.59 0.64 0.64 0.76 0.30

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 85.8

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.88

Intersection Signal Delay: 20.0 Intersection LOS: C

Intersection Capacity Utilization 78.9% ICU Level of Service D

Analysis Period (min) 15

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

Splits and Phases:     3: Concession Road 7/Dean Drive & Highway 89
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 226 24 9 153 141 72

Future Volume (Veh/h) 226 24 9 153 141 72

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 251 27 10 170 157 80

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 220

pX, platoon unblocked

vC, conflicting volume 387 197 237

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 387 197 237

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 59 97 99

cM capacity (veh/h) 612 844 1330

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 278 180 237

Volume Left 251 10 0

Volume Right 27 0 80

cSH 629 1330 1700

Volume to Capacity 0.44 0.01 0.14

Queue Length 95th (m) 17.2 0.2 0.0

Control Delay (s) 15.2 0.5 0.0

Lane LOS C A

Approach Delay (s) 15.2 0.5 0.0

Approach LOS C

Intersection Summary

Average Delay 6.2

Intersection Capacity Utilization 36.1% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 95 1227 10 22 1202 140 0 0 12 117 1 73

Future Volume (vph) 95 1227 10 22 1202 140 0 0 12 117 1 73

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 110.0 0.0 35.0 100.0 0.0 0.0 0.0 70.0

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (m) 100.0 70.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.999 0.850 0.865 0.850

Flt Protected 0.950 0.950 0.953

Satd. Flow (prot) 1706 3378 0 1825 3444 1633 0 1662 0 0 1813 1633

Flt Permitted 0.189 0.179 0.719

Satd. Flow (perm) 339 3378 0 344 3444 1633 0 1662 0 0 1368 1633

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 2 133 75 133

Link Speed (k/h) 60 60 50 60

Link Distance (m) 204.7 248.7 28.0 126.5

Travel Time (s) 12.3 14.9 2.0 7.6

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 7% 8% 0% 0% 6% 0% 0% 0% 0% 1% 0% 0%

Adj. Flow (vph) 100 1292 11 23 1265 147 0 0 13 123 1 77

Shared Lane Traffic (%)

Lane Group Flow (vph) 100 1303 0 23 1265 147 0 13 0 0 124 77

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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left Thru Left Thru Right Left Thru Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Free NA Perm NA Free

Protected Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 Free 2 6 Free

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 65.0 65.0 65.0 65.0 25.0 25.0 25.0 25.0

Total Split (%) 72.2% 72.2% 72.2% 72.2% 27.8% 27.8% 27.8% 27.8%

Maximum Green (s) 58.0 58.0 58.0 58.0 18.0 18.0 18.0 18.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 63.8 63.8 63.8 63.8 91.0 13.2 13.2 91.0

Actuated g/C Ratio 0.70 0.70 0.70 0.70 1.00 0.15 0.15 1.00

v/c Ratio 0.42 0.55 0.10 0.52 0.09 0.04 0.63 0.05

Control Delay 13.8 8.3 6.7 7.9 0.1 0.2 49.2 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 13.8 8.3 6.7 7.9 0.1 0.2 49.2 0.1

LOS B A A A A A D A

Approach Delay 8.7 7.1 0.3 30.4

Approach LOS A A A C

Queue Length 50th (m) 6.3 49.6 1.1 47.0 0.0 0.0 19.6 0.0

Queue Length 95th (m) 22.1 78.9 4.5 74.3 0.0 m0.0 35.8 0.0

Internal Link Dist (m) 180.7 224.7 4.0 102.5

Turn Bay Length (m) 110.0 35.0 100.0 70.0

Base Capacity (vph) 237 2367 241 2412 1633 389 271 1633

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 0.42 0.55 0.10 0.52 0.09 0.03 0.46 0.05

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 91

Natural Cycle: 65

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.63

Intersection Signal Delay: 9.3 Intersection LOS: A

Intersection Capacity Utilization 69.2% ICU Level of Service C

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1321 6 7 1423 0 17

Future Volume (Veh/h) 1321 6 7 1423 0 17

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 1362 6 7 1467 0 18

Pedestrians 3

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 249

pX, platoon unblocked 0.82 0.82 0.82

vC, conflicting volume 1371 2116 687

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1001 1915 162

tC, single (s) 4.1 6.8 7.5

tC, 2 stage (s)

tF (s) 2.2 3.5 3.6

p0 queue free % 99 100 97

cM capacity (veh/h) 568 49 628

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 908 460 496 978 18

Volume Left 0 0 7 0 0

Volume Right 0 6 0 0 18

cSH 1700 1700 568 1700 628

Volume to Capacity 0.53 0.27 0.01 0.58 0.03

Queue Length 95th (m) 0.0 0.0 0.3 0.0 0.7

Control Delay (s) 0.0 0.0 0.4 0.0 10.9

Lane LOS A B

Approach Delay (s) 0.0 0.1 10.9

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 63 765 365 321 795 35 496 52 235 31 63 94

Future Volume (vph) 63 765 365 321 795 35 496 52 235 31 63 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.952 0.994 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.961 0.950

Satd. Flow (prot) 1825 3219 0 1825 3557 0 1534 1578 1617 1722 1921 1601

Flt Permitted 0.328 0.097 0.714 0.721 0.403

Satd. Flow (perm) 630 3219 0 186 3557 0 1150 1182 1588 728 1921 1577

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 87 7 245 98

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 1 8 8 1 3 6 6 3

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 2% 17% 0% 2% 0% 13% 3% 1% 6% 0% 2%

Adj. Flow (vph) 66 797 380 334 828 36 517 54 245 32 66 98

Shared Lane Traffic (%) 45%

Lane Group Flow (vph) 66 1177 0 334 864 0 284 287 245 32 66 98

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 37.2 37.2 60.1 57.1 27.1 27.1 27.1 27.1 27.1 27.1

Actuated g/C Ratio 0.38 0.38 0.62 0.59 0.28 0.28 0.28 0.28 0.28 0.28

v/c Ratio 0.27 0.92 0.87 0.41 0.89 0.87 0.40 0.16 0.12 0.19

Control Delay 27.9 40.5 46.2 11.9 63.3 60.4 5.6 28.5 26.5 6.6

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

Total Delay 27.9 40.5 46.2 11.9 63.3 60.4 5.6 28.5 26.5 6.6

LOS C D D B E E A C C A

Approach Delay 39.8 21.5 45.0 16.9

Approach LOS D C D B

Queue Length 50th (m) 9.0 108.8 44.8 45.2 53.5 53.8 0.0 4.5 9.2 0.0

Queue Length 95th (m) 21.1 #163.5 #81.6 58.4 #100.4 #100.1 16.8 12.0 19.2 11.1

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 241 1285 452 2091 343 353 646 217 573 540

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 0.27 0.92 0.74 0.41 0.83 0.81 0.38 0.15 0.12 0.18

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 97.2

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.92

Intersection Signal Delay: 33.4 Intersection LOS: C

Intersection Capacity Utilization 87.3% ICU Level of Service E
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Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 692 102 254 824 189 274

Future Volume (vph) 692 102 254 824 189 274

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.981 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3467 0 1668 3544 1713 949

Flt Permitted 0.289 0.950

Satd. Flow (perm) 3467 0 507 3544 1713 949

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 28 282

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 637.9

Travel Time (s) 45.0 9.0 28.7

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Heavy Vehicles (%) 2% 12% 1% 3% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 713 105 262 849 195 282

Shared Lane Traffic (%)

Lane Group Flow (vph) 818 0 262 849 195 282

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.4

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 45.5 12.0 57.5 22.1 22.1

Total Split (%) 57.2% 15.1% 72.2% 27.8% 27.8%

Maximum Green (s) 38.0 10.0 50.0 15.0 15.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 39.6 55.5 50.0 13.2 13.2

Actuated g/C Ratio 0.51 0.71 0.64 0.17 0.17

v/c Ratio 0.46 0.54 0.37 0.67 0.72

Control Delay 13.4 8.3 7.3 42.6 15.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 13.4 8.3 7.3 42.6 15.5

LOS B A A D B

Approach Delay 13.4 7.5 26.6

Approach LOS B A C

Queue Length 50th (m) 38.5 11.4 28.2 27.2 0.0

Queue Length 95th (m) 55.3 19.9 39.4 47.6 #31.0

Internal Link Dist (m) 976.2 176.3 613.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1776 511 2279 330 410

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 0.46 0.51 0.37 0.59 0.69

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 77.8

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 13.3 Intersection LOS: B

Intersection Capacity Utilization 69.2% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 15 840 845 54 36 14

Future Volume (Veh/h) 15 840 845 54 36 14

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 16 913 918 59 39 15

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.88

vC, conflicting volume 977 1436 488

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 977 1215 488

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 98 74 97

cM capacity (veh/h) 714 151 531

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 320 609 612 365 54

Volume Left 16 0 0 0 39

Volume Right 0 0 0 59 15

cSH 714 1700 1700 1700 189

Volume to Capacity 0.02 0.36 0.36 0.21 0.29

Queue Length 95th (m) 0.5 0.0 0.0 0.0 8.6

Control Delay (s) 0.8 0.0 0.0 0.0 31.5

Lane LOS A D

Approach Delay (s) 0.3 0.0 31.5

Approach LOS D

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 43.9% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 910 73 107 969 81 109

Future Volume (vph) 910 73 107 969 81 109

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 0.0 15.0 0.0 0.0

Storage Lanes 0 1 1 0

Taper Length (m) 60.0 2.5

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.989 0.923

Flt Protected 0.950 0.979

Satd. Flow (prot) 3539 0 1789 3579 1702 0

Flt Permitted 0.195 0.979

Satd. Flow (perm) 3539 0 367 3579 1702 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 12 72

Link Speed (k/h) 80 80 50

Link Distance (m) 647.5 77.2 111.5

Travel Time (s) 29.1 3.5 8.0

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 1011 81 119 1077 90 121

Shared Lane Traffic (%)

Lane Group Flow (vph) 1092 0 119 1077 211 0

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 0.99 0.99 0.99 0.99 0.99 0.99

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1

Detector Template Thru Left Thru Left

Leading Detector (m) 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0

Detector 1 Size(m) 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot

Protected Phases 4 3 8 2

Permitted Phases 8
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Lane Group EBT EBR WBL WBT NBL NBR

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 9.5 25.0 25.0

Total Split (s) 47.0 13.0 60.0 30.0

Total Split (%) 52.2% 14.4% 66.7% 33.3%

Maximum Green (s) 40.0 10.0 53.0 23.0

Yellow Time (s) 5.0 3.0 5.0 5.0

All-Red Time (s) 2.0 0.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.0 3.0 7.0 7.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode Max None Max None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 46.1 58.6 54.6 12.1

Actuated g/C Ratio 0.57 0.73 0.68 0.15

v/c Ratio 0.54 0.30 0.45 0.67

Control Delay 13.4 6.0 7.3 31.2

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 13.4 6.0 7.3 31.2

LOS B A A C

Approach Delay 13.4 7.2 31.2

Approach LOS B A C

Queue Length 50th (m) 51.7 4.3 34.0 19.5

Queue Length 95th (m) 87.6 11.4 59.0 39.9

Internal Link Dist (m) 623.5 53.2 87.5

Turn Bay Length (m) 15.0

Base Capacity (vph) 2027 442 2420 537

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.54 0.27 0.45 0.39

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 80.7

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.67

Intersection Signal Delay: 11.9 Intersection LOS: B

Intersection Capacity Utilization 59.6% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 51 943 28 204 993 195 104 16 243 154 39 53

Future Volume (vph) 51 943 28 204 993 195 104 16 243 154 39 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 100.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (m) 100.0 100.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.996 0.975 0.910 0.971

Flt Protected 0.950 0.950 0.986 0.970

Satd. Flow (prot) 1825 3566 0 1789 3472 0 0 1724 0 0 1798 0

Flt Permitted 0.138 0.136 0.828 0.532

Satd. Flow (perm) 265 3566 0 256 3472 0 0 1448 0 0 986 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 3 30 122 17

Link Speed (k/h) 60 60 60 50

Link Distance (m) 312.3 133.1 218.3 107.2

Travel Time (s) 18.7 8.0 13.1 7.7

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 0% 2% 0% 2% 3% 0% 0% 0% 0% 1% 0% 0%

Adj. Flow (vph) 54 993 29 215 1045 205 109 17 256 162 41 56

Shared Lane Traffic (%)

Lane Group Flow (vph) 54 1022 0 215 1250 0 0 382 0 0 259 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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 6

Detector Phase 7 4 3 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 25.0 9.5 25.0 25.0 25.0 25.0 25.0

Total Split (s) 10.0 36.0 17.0 43.0 37.0 37.0 37.0 37.0

Total Split (%) 11.1% 40.0% 18.9% 47.8% 41.1% 41.1% 41.1% 41.1%

Maximum Green (s) 7.0 29.0 14.0 36.0 30.0 30.0 30.0 30.0

Yellow Time (s) 3.0 5.0 3.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 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) 3.0 7.0 3.0 7.0 7.0 7.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None Max None Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 40.7 30.2 47.7 38.2 23.7 23.7

Actuated g/C Ratio 0.50 0.37 0.59 0.47 0.29 0.29

v/c Ratio 0.21 0.77 0.62 0.76 0.75 0.87

Control Delay 11.4 29.4 19.7 24.0 27.8 54.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 11.4 29.4 19.7 24.0 27.8 54.4

LOS B C B C C D

Approach Delay 28.5 23.3 27.8 54.4

Approach LOS C C C D

Queue Length 50th (m) 3.6 75.8 15.7 93.2 38.0 36.9

Queue Length 95th (m) 9.0 #123.3 36.2 #142.3 70.2 #75.6

Internal Link Dist (m) 288.3 109.1 194.3 83.2

Turn Bay Length (m) 100.0 70.0

Base Capacity (vph) 270 1322 416 1642 617 378

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 0.20 0.77 0.52 0.76 0.62 0.69

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 81.5

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 28.2 Intersection LOS: C

Intersection Capacity Utilization 80.8% ICU Level of Service D

Analysis Period (min) 15

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

Splits and Phases:     3: Concession Road 7/Dean Drive & Highway 89
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 192 21 18 169 158 112

Future Volume (Veh/h) 192 21 18 169 158 112

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 213 23 20 188 176 124

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 218

pX, platoon unblocked 0.95 0.95 0.95

vC, conflicting volume 466 238 300

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 410 170 235

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 62 97 98

cM capacity (veh/h) 558 829 1264

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 236 208 300

Volume Left 213 20 0

Volume Right 23 0 124

cSH 576 1264 1700

Volume to Capacity 0.41 0.02 0.18

Queue Length 95th (m) 15.1 0.4 0.0

Control Delay (s) 15.5 0.9 0.0

Lane LOS C A

Approach Delay (s) 15.5 0.9 0.0

Approach LOS C

Intersection Summary

Average Delay 5.2

Intersection Capacity Utilization 42.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 89 1316 7 31 1340 185 1 7 12 180 6 77

Future Volume (vph) 89 1316 7 31 1340 185 1 7 12 180 6 77

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 110.0 0.0 35.0 100.0 0.0 0.0 0.0 70.0

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (m) 100.0 70.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00

Frt 0.999 0.850 0.916 0.850

Flt Protected 0.950 0.950 0.998 0.954

Satd. Flow (prot) 1789 3575 0 1825 3579 1601 0 1756 0 0 1781 1555

Flt Permitted 0.142 0.147 0.984 0.717

Satd. Flow (perm) 267 3575 0 282 3579 1601 0 1732 0 0 1339 1555

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 149 13 133

Link Speed (k/h) 60 60 50 60

Link Distance (m) 204.7 248.7 28.0 126.5

Travel Time (s) 12.3 14.9 2.0 7.6

Confl. Peds. (#/hr) 1 1

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 2% 2% 0% 0% 2% 2% 0% 0% 0% 3% 0% 5%

Adj. Flow (vph) 94 1385 7 33 1411 195 1 7 13 189 6 81

Shared Lane Traffic (%)

Lane Group Flow (vph) 94 1392 0 33 1411 195 0 21 0 0 195 81

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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left Thru Left Thru Right Left Thru Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Turn Type Perm NA Perm NA Free Perm NA Perm NA Free

Protected Phases 4 8 2 6

Permitted Phases 4 8 Free 2 6 Free

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 63.0 63.0 63.0 63.0 27.0 27.0 27.0 27.0

Total Split (%) 70.0% 70.0% 70.0% 70.0% 30.0% 30.0% 30.0% 30.0%

Maximum Green (s) 56.0 56.0 56.0 56.0 20.0 20.0 20.0 20.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 58.8 58.8 58.8 58.8 89.7 16.9 16.9 89.7

Actuated g/C Ratio 0.66 0.66 0.66 0.66 1.00 0.19 0.19 1.00

v/c Ratio 0.54 0.59 0.18 0.60 0.12 0.06 0.77 0.05

Control Delay 24.2 10.5 10.0 10.7 0.2 17.2 54.9 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 24.2 10.5 10.0 10.7 0.2 17.2 54.9 0.1

LOS C B B B A B D A

Approach Delay 11.4 9.4 17.3 38.8

Approach LOS B A B D

Queue Length 50th (m) 8.0 65.7 2.1 67.3 0.0 1.1 30.9 0.0

Queue Length 95th (m) #33.8 90.3 7.1 92.3 0.0 m6.1 #57.1 0.0

Internal Link Dist (m) 180.7 224.7 4.0 102.5

Turn Bay Length (m) 110.0 35.0 100.0 70.0

Base Capacity (vph) 175 2343 184 2345 1601 396 298 1555

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 0.54 0.59 0.18 0.60 0.12 0.05 0.65 0.05

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 89.7

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.77

Intersection Signal Delay: 12.7 Intersection LOS: B

Intersection Capacity Utilization 76.4% ICU Level of Service D
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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: Elizabeth Street/Concession Road 7 & Highway 89
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1538 3 7 1551 0 10

Future Volume (Veh/h) 1538 3 7 1551 0 10

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 1636 3 7 1650 0 11

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 249

pX, platoon unblocked 0.76 0.76 0.76

vC, conflicting volume 1639 2476 820

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1209 2311 131

tC, single (s) 4.1 6.8 7.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.5

p0 queue free % 98 100 98

cM capacity (veh/h) 444 25 645

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 1091 548 557 1100 11

Volume Left 0 0 7 0 0

Volume Right 0 3 0 0 11

cSH 1700 1700 444 1700 645

Volume to Capacity 0.64 0.32 0.02 0.65 0.02

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

Control Delay (s) 0.0 0.0 0.5 0.0 10.7

Lane LOS A B

Approach Delay (s) 0.0 0.2 10.7

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 168 1161 217 523 1121 41 299 65 301 59 143 116

Future Volume (vph) 168 1161 217 523 1121 41 299 65 301 59 143 116

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.976 0.995 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.968 0.950

Satd. Flow (prot) 1807 3517 0 1825 3594 0 1683 1733 1617 1772 1921 1633

Flt Permitted 0.223 0.108 0.642 0.693 0.527

Satd. Flow (perm) 424 3517 0 207 3594 0 1134 1238 1593 981 1921 1607

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 23 6 324 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 3 1 1 3 4 3 3 4

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 1% 0% 6% 0% 1% 0% 3% 0% 1% 3% 0% 0%

Adj. Flow (vph) 181 1248 233 562 1205 44 322 70 324 63 154 125

Shared Lane Traffic (%) 41%

Lane Group Flow (vph) 181 1481 0 562 1249 0 190 202 324 63 154 125

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 33.1 33.1 60.3 57.2 21.8 21.8 21.8 21.8 21.8 21.8

Actuated g/C Ratio 0.36 0.36 0.65 0.62 0.24 0.24 0.24 0.24 0.24 0.24

v/c Ratio 1.19 1.16 1.15 0.56 0.71 0.69 0.52 0.27 0.34 0.28

Control Delay 164.6 109.1 116.1 12.2 46.9 44.5 6.4 30.9 30.6 11.7

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

Total Delay 164.6 109.1 116.1 12.2 46.9 44.5 6.4 30.9 30.6 11.7

LOS F F F B D D A C C B

Approach Delay 115.1 44.4 27.9 23.7

Approach LOS F D C C

Queue Length 50th (m) ~39.8 ~167.5 ~104.0 63.4 32.4 34.3 0.0 9.1 22.7 5.1

Queue Length 95th (m) #85.2 #229.2 #181.7 95.7 56.5 58.5 19.0 19.9 38.7 18.2

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 152 1280 488 2236 358 391 725 310 607 568

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 1.19 1.16 1.15 0.56 0.53 0.52 0.45 0.20 0.25 0.22

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 92.1

Natural Cycle: 150

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.19

Intersection Signal Delay: 66.2 Intersection LOS: E

Intersection Capacity Utilization 108.8% ICU Level of Service G
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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:     6: Industrial Parkway/Private Access & Highway 89
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 545 295 428 415 96 200

Future Volume (vph) 545 295 428 415 96 200

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.947 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 2963 0 1620 3093 1471 1426

Flt Permitted 0.226 0.950

Satd. Flow (perm) 2963 0 385 3093 1471 1426

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 161 220

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 311.5

Travel Time (s) 45.0 9.0 14.0

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91

Heavy Vehicles (%) 17% 16% 4% 18% 20% 12%

Adj. Flow (vph) 599 324 470 456 105 220

Shared Lane Traffic (%)

Lane Group Flow (vph) 923 0 470 456 105 220

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.7

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.01

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot Perm
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Lane Group EBT EBR WBL WBT NBL NBR

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 42.5 18.0 60.5 19.1 19.1

Total Split (%) 53.4% 22.6% 76.0% 24.0% 24.0%

Maximum Green (s) 35.0 16.0 53.0 12.0 12.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 36.1 58.5 53.0 11.0 11.0

Actuated g/C Ratio 0.46 0.74 0.67 0.14 0.14

v/c Ratio 0.64 0.90 0.22 0.51 0.57

Control Delay 15.9 33.5 5.3 40.8 11.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 15.9 33.5 5.3 40.8 11.1

LOS B C A D B

Approach Delay 15.9 19.6 20.7

Approach LOS B B C

Queue Length 50th (m) 44.5 30.4 11.6 14.7 0.0

Queue Length 95th (m) 65.7 #85.6 17.8 29.4 18.0

Internal Link Dist (m) 976.2 176.3 287.5

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1449 538 2086 224 404

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 0.64 0.87 0.22 0.47 0.54

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 78.6

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.90

Intersection Signal Delay: 18.2 Intersection LOS: B

Intersection Capacity Utilization 76.7% 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.
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 18 703 776 20 44 83

Future Volume (Veh/h) 18 703 776 20 44 83

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 20 781 862 22 49 92

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked

vC, conflicting volume 884 1304 442

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 884 1304 442

tC, single (s) 4.3 6.8 6.9

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 97 67 84

cM capacity (veh/h) 707 150 569

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 280 521 575 309 141

Volume Left 20 0 0 0 49

Volume Right 0 0 0 22 92

cSH 707 1700 1700 1700 289

Volume to Capacity 0.03 0.31 0.34 0.18 0.49

Queue Length 95th (m) 0.7 0.0 0.0 0.0 19.1

Control Delay (s) 1.0 0.0 0.0 0.0 28.8

Lane LOS A D

Approach Delay (s) 0.4 0.0 28.8

Approach LOS D

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 46.6% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 36 732 39 225 796 93 24 12 106 86 10 36

Future Volume (vph) 36 732 39 225 796 93 24 12 106 86 10 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 100.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (m) 100.0 100.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.992 0.984 0.899 0.963

Flt Protected 0.950 0.950 0.992 0.969

Satd. Flow (prot) 1825 3157 0 1772 3174 0 0 1713 0 0 1745 0

Flt Permitted 0.278 0.326 0.919 0.683

Satd. Flow (perm) 534 3157 0 608 3174 0 0 1587 0 0 1230 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 12 28 115 19

Link Speed (k/h) 60 60 60 50

Link Distance (m) 314.7 133.1 218.1 107.2

Travel Time (s) 18.9 8.0 13.1 7.7

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 (%) 0% 15% 9% 3% 14% 6% 0% 0% 0% 0% 0% 10%

Adj. Flow (vph) 39 796 42 245 865 101 26 13 115 93 11 39

Shared Lane Traffic (%)

Lane Group Flow (vph) 39 838 0 245 966 0 0 154 0 0 143 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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 65.0 65.0 65.0 65.0 25.0 25.0 25.0 25.0

Total Split (%) 72.2% 72.2% 72.2% 72.2% 27.8% 27.8% 27.8% 27.8%

Maximum Green (s) 58.0 58.0 58.0 58.0 18.0 18.0 18.0 18.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 59.8 59.8 59.8 59.8 13.3 13.3

Actuated g/C Ratio 0.69 0.69 0.69 0.69 0.15 0.15

v/c Ratio 0.11 0.39 0.59 0.44 0.45 0.70

Control Delay 6.5 6.8 15.6 7.2 14.9 48.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.5 6.8 15.6 7.2 14.9 48.3

LOS A A B A B D

Approach Delay 6.8 8.9 14.9 48.3

Approach LOS A A B D

Queue Length 50th (m) 1.9 27.0 18.8 32.2 5.6 19.3

Queue Length 95th (m) 6.3 43.2 51.0 51.2 21.5 38.0

Internal Link Dist (m) 290.7 109.1 194.1 83.2

Turn Bay Length (m) 100.0 70.0

Base Capacity (vph) 366 2172 417 2188 419 269

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 0.11 0.39 0.59 0.44 0.37 0.53

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 87.1

Natural Cycle: 65

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.70

Intersection Signal Delay: 10.9 Intersection LOS: B

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 50 887 1 10 1047 86 0 1 1 65 3 66

Future Volume (vph) 50 887 1 10 1047 86 0 1 1 65 3 66

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 110.0 0.0 35.0 100.0 0.0 0.0 0.0 70.0

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (m) 100.0 70.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00

Frt 0.850 0.932 0.850

Flt Protected 0.950 0.950 0.954

Satd. Flow (prot) 1644 3259 0 1372 3230 1570 0 1790 0 0 1749 1396

Flt Permitted 0.244 0.299 0.734

Satd. Flow (perm) 422 3259 0 431 3230 1570 0 1790 0 0 1346 1396

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 133 1 133

Link Speed (k/h) 60 60 50 60

Link Distance (m) 204.7 248.7 28.0 126.5

Travel Time (s) 12.3 14.9 2.0 7.6

Confl. Peds. (#/hr) 4 4

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 11% 12% 0% 33% 13% 4% 0% 0% 0% 5% 0% 17%

Adj. Flow (vph) 53 934 1 11 1102 91 0 1 1 68 3 69

Shared Lane Traffic (%)

Lane Group Flow (vph) 53 935 0 11 1102 91 0 2 0 0 71 69

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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left Thru Left Thru Right Left Thru Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Turn Type Perm NA Perm NA Free NA Perm NA Free

Protected Phases 4 8 2 6

Permitted Phases 4 8 Free 2 6 Free

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 60.0 60.0 60.0 60.0 30.0 30.0 30.0 30.0

Total Split (%) 66.7% 66.7% 66.7% 66.7% 33.3% 33.3% 33.3% 33.3%

Maximum Green (s) 53.0 53.0 53.0 53.0 23.0 23.0 23.0 23.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 65.5 65.5 65.5 65.5 84.9 9.8 9.8 84.9

Actuated g/C Ratio 0.77 0.77 0.77 0.77 1.00 0.12 0.12 1.00

v/c Ratio 0.16 0.37 0.03 0.44 0.06 0.01 0.46 0.05

Control Delay 6.1 5.1 4.7 5.6 0.1 27.0 44.1 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.1 5.1 4.7 5.6 0.1 27.0 44.1 0.1

LOS A A A A A C D A

Approach Delay 5.2 5.2 27.0 22.4

Approach LOS A A C C

Queue Length 50th (m) 2.3 26.5 0.4 33.8 0.0 0.2 12.0 0.0

Queue Length 95th (m) 7.6 42.1 2.1 53.2 0.0 m1.6 21.4 0.0

Internal Link Dist (m) 180.7 224.7 4.0 102.5

Turn Bay Length (m) 110.0 35.0 100.0 70.0

Base Capacity (vph) 325 2512 332 2490 1570 488 366 1396

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 0.16 0.37 0.03 0.44 0.06 0.00 0.19 0.05

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 84.9

Natural Cycle: 55

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.46

Intersection Signal Delay: 6.2 Intersection LOS: A

Intersection Capacity Utilization 61.0% ICU Level of Service B
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Analysis Period (min) 15

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

Splits and Phases:     4: Elizabeth Street/Concession Road 7 & Highway 89
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 973 1 3 1163 0 19

Future Volume (Veh/h) 973 1 3 1163 0 19

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 1046 1 3 1251 0 20

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 249

pX, platoon unblocked 0.91 0.91 0.91

vC, conflicting volume 1047 1678 524

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 862 1553 289

tC, single (s) 4.1 6.8 7.1

tC, 2 stage (s)

tF (s) 2.2 3.5 3.4

p0 queue free % 100 100 97

cM capacity (veh/h) 720 97 627

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 697 350 420 834 20

Volume Left 0 0 3 0 0

Volume Right 0 1 0 0 20

cSH 1700 1700 720 1700 627

Volume to Capacity 0.41 0.21 0.00 0.49 0.03

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

Control Delay (s) 0.0 0.0 0.1 0.0 10.9

Lane LOS A B

Approach Delay (s) 0.0 0.0 10.9

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 44 793 216 315 916 12 231 30 121 12 42 24

Future Volume (vph) 44 793 216 315 916 12 231 30 121 12 42 24

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Frt 0.968 0.998 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.963 0.950

Satd. Flow (prot) 1643 2860 0 1626 3119 0 1248 1326 1455 1643 1601 1470

Flt Permitted 0.287 0.124 0.728 0.745 0.655

Satd. Flow (perm) 496 2860 0 212 3119 0 957 1026 1455 1132 1601 1470

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 39 2 130 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 0% 5% 34% 1% 5% 14% 25% 0% 1% 0% 8% 0%

Adj. Flow (vph) 47 853 232 339 985 13 248 32 130 13 45 26

Shared Lane Traffic (%) 44%

Lane Group Flow (vph) 47 1085 0 339 998 0 139 141 130 13 45 26

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13 1.13

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

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

Protected Phases 4 3 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 43.0 43.0 20.0 63.0 36.0 36.0 36.0 36.0 36.0 36.0

Total Split (%) 43.4% 43.4% 20.2% 63.6% 36.4% 36.4% 36.4% 36.4% 36.4% 36.4%

Maximum Green (s) 36.0 36.0 16.0 56.0 30.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 36.2 36.2 59.4 56.4 19.2 19.2 19.2 19.2 19.2 19.2

Actuated g/C Ratio 0.41 0.41 0.67 0.64 0.22 0.22 0.22 0.22 0.22 0.22

v/c Ratio 0.23 0.91 0.85 0.50 0.67 0.64 0.31 0.05 0.13 0.07

Control Delay 23.7 37.9 40.6 10.8 47.7 44.4 7.0 26.2 27.5 0.3

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

Total Delay 23.7 37.9 40.6 10.8 47.7 44.4 7.0 26.2 27.5 0.3

LOS C D D B D D A C C A

Approach Delay 37.3 18.3 33.7 18.9

Approach LOS D B C B

Queue Length 50th (m) 5.0 85.2 35.1 41.7 22.8 22.9 0.0 1.8 6.2 0.0

Queue Length 95th (m) 15.9 #154.1 #99.1 78.0 42.4 42.2 12.6 6.1 14.3 0.0

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 202 1192 398 1984 326 349 581 385 545 558

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 0.23 0.91 0.85 0.50 0.43 0.40 0.22 0.03 0.08 0.05

Intersection Summary

Area Type: CBD

Cycle Length: 99

Actuated Cycle Length: 88.6

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.91

Intersection Signal Delay: 27.7 Intersection LOS: C

Intersection Capacity Utilization 80.2% ICU Level of Service D

Analysis Period (min) 15

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

Splits and Phases:     6: Industrial Parkway/Private Access & Highway 89
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 64 6 22 79 102 203

Future Volume (Veh/h) 64 6 22 79 102 203

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 71 7 24 88 113 226

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 218

pX, platoon unblocked 0.98 0.98 0.98

vC, conflicting volume 362 226 339

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 341 202 317

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 89 99 98

cM capacity (veh/h) 631 823 1220

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 78 112 339

Volume Left 71 24 0

Volume Right 7 0 226

cSH 644 1220 1700

Volume to Capacity 0.12 0.02 0.20

Queue Length 95th (m) 3.1 0.5 0.0

Control Delay (s) 11.4 1.8 0.0

Lane LOS B A

Approach Delay (s) 11.4 1.8 0.0

Approach LOS B

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 33.8% ICU Level of Service A

Analysis Period (min) 15



Lanes, Volumes, Timings 2036 Future Total - AM - Sensitivity Analysis

24: Street B & Highway 89 10/18/2017

2036 Future Total - AM - Sensitivity Analysis  06/13/2017 Baseline Synchro 9 Light Report

MNF Page 16

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 760 142 197 781 14 47

Future Volume (vph) 760 142 197 781 14 47

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 0.0 15.0 0.0 0.0

Storage Lanes 0 1 1 0

Taper Length (m) 60.0 2.5

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.976 0.897

Flt Protected 0.950 0.988

Satd. Flow (prot) 3143 0 1610 3221 1502 0

Flt Permitted 0.235 0.988

Satd. Flow (perm) 3143 0 398 3221 1502 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 31 52

Link Speed (k/h) 80 80 50

Link Distance (m) 650.1 72.2 109.1

Travel Time (s) 29.3 3.2 7.9

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 844 158 219 868 16 52

Shared Lane Traffic (%)

Lane Group Flow (vph) 1002 0 219 868 68 0

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 1.13 1.13 1.13 1.13 1.13 1.13

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1

Detector Template Thru Left Thru Left

Leading Detector (m) 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0

Detector 1 Size(m) 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot

Protected Phases 4 3 8 2

Permitted Phases 8
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Lane Group EBT EBR WBL WBT NBL NBR

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 9.5 25.0 25.0

Total Split (s) 47.0 15.0 62.0 28.0

Total Split (%) 52.2% 16.7% 68.9% 31.1%

Maximum Green (s) 40.0 12.0 55.0 21.0

Yellow Time (s) 5.0 3.0 5.0 5.0

All-Red Time (s) 2.0 0.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.0 3.0 7.0 7.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode Max None Max None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 46.6 61.9 59.3 6.9

Actuated g/C Ratio 0.61 0.81 0.78 0.09

v/c Ratio 0.52 0.48 0.35 0.37

Control Delay 10.9 5.9 4.1 19.7

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 10.9 5.9 4.1 19.7

LOS B A A B

Approach Delay 10.9 4.5 19.7

Approach LOS B A B

Queue Length 50th (m) 39.6 5.5 18.7 2.2

Queue Length 95th (m) 70.5 12.9 32.0 13.0

Internal Link Dist (m) 626.1 48.2 85.1

Turn Bay Length (m) 15.0

Base Capacity (vph) 1929 513 2503 451

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.52 0.43 0.35 0.15

Intersection Summary

Area Type: CBD

Cycle Length: 90

Actuated Cycle Length: 76.3

Natural Cycle: 65

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.52

Intersection Signal Delay: 7.9 Intersection LOS: A

Intersection Capacity Utilization 59.7% ICU Level of Service B

Analysis Period (min) 15
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Splits and Phases:     24: Street B & Highway 89
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 3 30 266 14 152 571

Future Volume (Veh/h) 3 30 266 14 152 571

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 3 33 296 16 169 634

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 312

pX, platoon unblocked

vC, conflicting volume 1276 304 312

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1276 304 312

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 96 86

cM capacity (veh/h) 159 736 1248

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 36 312 169 634

Volume Left 3 0 169 0

Volume Right 33 16 0 0

cSH 565 1700 1248 1700

Volume to Capacity 0.06 0.18 0.14 0.37

Queue Length 95th (m) 1.5 0.0 3.6 0.0

Control Delay (s) 11.8 0.0 8.3 0.0

Lane LOS B A

Approach Delay (s) 11.8 0.0 1.8

Approach LOS B

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 40.1% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 541 94 256 976 382 514

Future Volume (vph) 541 94 256 976 382 514

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.978 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3200 0 1532 3444 1665 921

Flt Permitted 0.332 0.950

Satd. Flow (perm) 3200 0 535 3444 1665 921

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 32 299

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 433.6

Travel Time (s) 45.0 9.0 19.5

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 12% 9% 10% 6% 6% 4%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 582 101 275 1049 411 553

Shared Lane Traffic (%)

Lane Group Flow (vph) 683 0 275 1049 411 553

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.7

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 42.5 8.0 50.5 29.1 29.1

Total Split (%) 53.4% 10.1% 63.4% 36.6% 36.6%

Maximum Green (s) 35.0 6.0 43.0 22.0 22.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 35.0 48.5 43.0 22.0 22.0

Actuated g/C Ratio 0.44 0.61 0.54 0.28 0.28

v/c Ratio 0.48 0.69 0.56 0.89 1.18

Control Delay 16.4 18.6 13.6 52.2 116.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 16.4 18.6 13.6 52.2 116.1

LOS B B B D F

Approach Delay 16.4 14.6 88.8

Approach LOS B B F

Queue Length 50th (m) 35.2 17.8 51.3 59.5 ~65.8

Queue Length 95th (m) 49.5 #32.0 68.1 #109.2 #124.4

Internal Link Dist (m) 976.2 176.3 409.6

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1424 401 1860 460 470

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 0.48 0.69 0.56 0.89 1.18

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 79.6

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.18

Intersection Signal Delay: 39.1 Intersection LOS: D

Intersection Capacity Utilization 80.0% ICU Level of Service D

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

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

     Queue shown is maximum after two cycles.

Splits and Phases:     1: County Road 50 & Highway 89
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 14 162 734 4 33 317

Future Volume (Veh/h) 14 162 734 4 33 317

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 16 180 816 4 37 352

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 1244 818 820

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1244 818 820

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 52 95

cM capacity (veh/h) 184 376 809

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 196 820 37 352

Volume Left 16 0 37 0

Volume Right 180 4 0 0

cSH 346 1700 809 1700

Volume to Capacity 0.57 0.48 0.05 0.21

Queue Length 95th (m) 25.3 0.0 1.1 0.0

Control Delay (s) 28.1 0.0 9.7 0.0

Lane LOS D A

Approach Delay (s) 28.1 0.0 0.9

Approach LOS D

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 56.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 76 976 1196 79 25 32

Future Volume (Veh/h) 76 976 1196 79 25 32

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 82 1049 1286 85 27 34

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.88

vC, conflicting volume 1371 2017 686

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1371 1884 686

tC, single (s) 4.1 7.0 6.9

tC, 2 stage (s)

tF (s) 2.2 3.6 3.3

p0 queue free % 84 37 91

cM capacity (veh/h) 507 43 395

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 432 699 857 514 61

Volume Left 82 0 0 0 27

Volume Right 0 0 0 85 34

cSH 507 1700 1700 1700 85

Volume to Capacity 0.16 0.41 0.50 0.30 0.71

Queue Length 95th (m) 4.4 0.0 0.0 0.0 26.5

Control Delay (s) 4.8 0.0 0.0 0.0 115.6

Lane LOS A F

Approach Delay (s) 1.8 0.0 115.6

Approach LOS F

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 78.1% ICU Level of Service D

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 986 42 87 1180 95 182

Future Volume (vph) 986 42 87 1180 95 182

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 0.0 15.0 0.0 0.0

Storage Lanes 0 1 1 0

Taper Length (m) 60.0 2.5

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.994 0.911

Flt Protected 0.950 0.983

Satd. Flow (prot) 3557 0 1789 3579 1687 0

Flt Permitted 0.168 0.983

Satd. Flow (perm) 3557 0 316 3579 1687 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 6 107

Link Speed (k/h) 80 80 50

Link Distance (m) 648.5 78.0 78.8

Travel Time (s) 29.2 3.5 5.7

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 1096 47 97 1311 106 202

Shared Lane Traffic (%)

Lane Group Flow (vph) 1143 0 97 1311 308 0

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 0.99 0.99 0.99 0.99 0.99 0.99

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1

Detector Template Thru Left Thru Left

Leading Detector (m) 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0

Detector 1 Size(m) 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot

Protected Phases 4 3 8 2

Permitted Phases 8
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Lane Group EBT EBR WBL WBT NBL NBR

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 9.5 25.0 25.0

Total Split (s) 47.0 10.0 57.0 33.0

Total Split (%) 52.2% 11.1% 63.3% 36.7%

Maximum Green (s) 40.0 7.0 50.0 26.0

Yellow Time (s) 5.0 3.0 5.0 5.0

All-Red Time (s) 2.0 0.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.0 3.0 7.0 7.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode Max None Max None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 42.6 54.2 50.2 15.2

Actuated g/C Ratio 0.54 0.68 0.63 0.19

v/c Ratio 0.60 0.29 0.58 0.75

Control Delay 16.1 7.7 10.7 31.4

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 16.1 7.7 10.7 31.4

LOS B A B C

Approach Delay 16.1 10.5 31.4

Approach LOS B B C

Queue Length 50th (m) 61.4 4.2 53.2 28.5

Queue Length 95th (m) 100.6 11.9 94.0 54.2

Internal Link Dist (m) 624.5 54.0 54.8

Turn Bay Length (m) 15.0

Base Capacity (vph) 1906 345 2260 625

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.60 0.28 0.58 0.49

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 79.5

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 15.0 Intersection LOS: B

Intersection Capacity Utilization 64.9% ICU Level of Service C

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 35 1109 27 192 1118 75 135 17 280 57 10 44

Future Volume (vph) 35 1109 27 192 1118 75 135 17 280 57 10 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 100.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (m) 100.0 100.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.996 0.991 0.912 0.947

Flt Protected 0.950 0.950 0.985 0.975

Satd. Flow (prot) 1825 3298 0 1825 3395 0 0 1679 0 0 1774 0

Flt Permitted 0.158 0.175 0.864 0.556

Satd. Flow (perm) 304 3298 0 336 3395 0 0 1472 0 0 1012 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 4 13 74 35

Link Speed (k/h) 60 60 60 50

Link Distance (m) 310.5 133.1 220.4 107.2

Travel Time (s) 18.6 8.0 13.2 7.7

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 0% 10% 20% 0% 7% 0% 9% 0% 0% 0% 0% 0%

Adj. Flow (vph) 37 1167 28 202 1177 79 142 18 295 60 11 46

Shared Lane Traffic (%)

Lane Group Flow (vph) 37 1195 0 202 1256 0 0 455 0 0 117 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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 59.0 59.0 59.0 59.0 31.0 31.0 31.0 31.0

Total Split (%) 65.6% 65.6% 65.6% 65.6% 34.4% 34.4% 34.4% 34.4%

Maximum Green (s) 52.0 52.0 52.0 52.0 24.0 24.0 24.0 24.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 52.0 52.0 52.0 52.0 24.0 24.0

Actuated g/C Ratio 0.58 0.58 0.58 0.58 0.27 0.27

v/c Ratio 0.21 0.63 1.04 0.64 1.02 0.40

Control Delay 12.9 14.4 100.1 14.4 77.4 23.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 12.9 14.4 100.1 14.4 77.4 23.7

LOS B B F B E C

Approach Delay 14.3 26.3 77.4 23.7

Approach LOS B C E C

Queue Length 50th (m) 2.9 66.4 ~38.1 70.0 ~70.8 11.3

Queue Length 95th (m) 8.6 86.2 #79.2 90.5 #131.2 26.9

Internal Link Dist (m) 286.5 109.1 196.4 83.2

Turn Bay Length (m) 100.0 70.0

Base Capacity (vph) 175 1907 194 1967 446 295

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 0.21 0.63 1.04 0.64 1.02 0.40

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.04

Intersection Signal Delay: 28.8 Intersection LOS: C

Intersection Capacity Utilization 87.6% ICU Level of Service E

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.
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     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:     3: Concession Road 7/Dean Drive & Highway 89
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 279 24 9 153 141 90

Future Volume (Veh/h) 279 24 9 153 141 90

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 310 27 10 170 157 100

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 220

pX, platoon unblocked 0.97 0.97 0.97

vC, conflicting volume 397 207 257

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 367 171 223

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 49 97 99

cM capacity (veh/h) 612 849 1310

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 337 180 257

Volume Left 310 10 0

Volume Right 27 0 100

cSH 626 1310 1700

Volume to Capacity 0.54 0.01 0.15

Queue Length 95th (m) 24.4 0.2 0.0

Control Delay (s) 17.3 0.5 0.0

Lane LOS C A

Approach Delay (s) 17.3 0.5 0.0

Approach LOS C

Intersection Summary

Average Delay 7.6

Intersection Capacity Utilization 39.0% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 103 1372 10 22 1257 140 0 0 12 117 1 74

Future Volume (vph) 103 1372 10 22 1257 140 0 0 12 117 1 74

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 110.0 0.0 35.0 100.0 0.0 0.0 0.0 70.0

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (m) 100.0 70.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.999 0.850 0.865 0.850

Flt Protected 0.950 0.950 0.953

Satd. Flow (prot) 1706 3378 0 1825 3444 1633 0 1662 0 0 1813 1633

Flt Permitted 0.174 0.144 0.719

Satd. Flow (perm) 312 3378 0 277 3444 1633 0 1662 0 0 1368 1633

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 2 133 54 133

Link Speed (k/h) 60 60 50 60

Link Distance (m) 204.7 248.7 28.0 126.5

Travel Time (s) 12.3 14.9 2.0 7.6

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 7% 8% 0% 0% 6% 0% 0% 0% 0% 1% 0% 0%

Adj. Flow (vph) 108 1444 11 23 1323 147 0 0 13 123 1 78

Shared Lane Traffic (%)

Lane Group Flow (vph) 108 1455 0 23 1323 147 0 13 0 0 124 78

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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left Thru Left Thru Right Left Thru Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Free NA Perm NA Free

Protected Phases 4 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 Free 2 6 Free

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 65.0 65.0 65.0 65.0 25.0 25.0 25.0 25.0

Total Split (%) 72.2% 72.2% 72.2% 72.2% 27.8% 27.8% 27.8% 27.8%

Maximum Green (s) 58.0 58.0 58.0 58.0 18.0 18.0 18.0 18.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 63.8 63.8 63.8 63.8 91.0 13.2 13.2 91.0

Actuated g/C Ratio 0.70 0.70 0.70 0.70 1.00 0.15 0.15 1.00

v/c Ratio 0.50 0.61 0.12 0.55 0.09 0.05 0.63 0.05

Control Delay 17.4 9.2 7.4 8.2 0.1 0.4 49.2 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 17.4 9.2 7.4 8.2 0.1 0.4 49.2 0.1

LOS B A A A A A D A

Approach Delay 9.7 7.4 0.4 30.3

Approach LOS A A A C

Queue Length 50th (m) 7.4 59.8 1.1 50.5 0.0 0.0 19.6 0.0

Queue Length 95th (m) 28.2 95.0 4.8 79.6 0.0 m0.0 35.8 0.0

Internal Link Dist (m) 180.7 224.7 4.0 102.5

Turn Bay Length (m) 110.0 35.0 100.0 70.0

Base Capacity (vph) 218 2367 194 2412 1633 372 271 1633

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 0.50 0.61 0.12 0.55 0.09 0.03 0.46 0.05

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 91

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.63

Intersection Signal Delay: 9.9 Intersection LOS: A

Intersection Capacity Utilization 73.1% ICU Level of Service D

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1466 6 7 1478 0 17

Future Volume (Veh/h) 1466 6 7 1478 0 17

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 1511 6 7 1524 0 18

Pedestrians 3

Lane Width (m) 3.7

Walking Speed (m/s) 1.1

Percent Blockage 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 249

pX, platoon unblocked 0.77 0.77 0.77

vC, conflicting volume 1520 2293 762

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1075 2080 88

tC, single (s) 4.1 6.8 7.5

tC, 2 stage (s)

tF (s) 2.2 3.5 3.6

p0 queue free % 99 100 97

cM capacity (veh/h) 503 36 667

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 1007 510 515 1016 18

Volume Left 0 0 7 0 0

Volume Right 0 6 0 0 18

cSH 1700 1700 503 1700 667

Volume to Capacity 0.59 0.30 0.01 0.60 0.03

Queue Length 95th (m) 0.0 0.0 0.3 0.0 0.6

Control Delay (s) 0.0 0.0 0.4 0.0 10.6

Lane LOS A B

Approach Delay (s) 0.0 0.1 10.6

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 55.7% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 63 1112 372 321 927 35 498 52 235 31 63 94

Future Volume (vph) 63 1112 372 321 927 35 498 52 235 31 63 94

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.962 0.995 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.961 0.950

Satd. Flow (prot) 1825 3294 0 1825 3560 0 1534 1578 1617 1722 1921 1601

Flt Permitted 0.286 0.091 0.714 0.721 0.402

Satd. Flow (perm) 549 3294 0 175 3560 0 1150 1181 1588 726 1921 1577

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 56 6 245 98

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 1 8 8 1 3 6 6 3

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 2% 17% 0% 2% 0% 13% 3% 1% 6% 0% 2%

Adj. Flow (vph) 66 1158 388 334 966 36 519 54 245 32 66 98

Shared Lane Traffic (%) 45%

Lane Group Flow (vph) 66 1546 0 334 1002 0 285 288 245 32 66 98

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 47.0 47.0 17.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 47.5% 47.5% 17.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 40.0 40.0 13.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 40.1 40.1 60.1 57.1 27.2 27.2 27.2 27.2 27.2 27.2

Actuated g/C Ratio 0.41 0.41 0.62 0.59 0.28 0.28 0.28 0.28 0.28 0.28

v/c Ratio 0.29 1.11 1.02 0.48 0.89 0.88 0.40 0.16 0.12 0.19

Control Delay 24.6 89.6 81.1 12.7 63.5 60.8 5.6 28.5 26.5 6.6

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

Total Delay 24.6 89.6 81.1 12.7 63.5 60.8 5.6 28.5 26.5 6.6

LOS C F F B E E A C C A

Approach Delay 86.9 29.8 45.2 16.9

Approach LOS F C D B

Queue Length 50th (m) 8.4 ~179.5 ~52.0 55.4 53.8 54.2 0.0 4.5 9.2 0.0

Queue Length 95th (m) 19.4 #221.8 #105.3 70.6 #100.8 #100.1 16.8 12.0 19.2 11.1

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 225 1389 328 2091 343 352 646 216 573 539

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 0.29 1.11 1.02 0.48 0.83 0.82 0.38 0.15 0.12 0.18

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 97.3

Natural Cycle: 110

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.11

Intersection Signal Delay: 55.6 Intersection LOS: E

Intersection Capacity Utilization 97.0% ICU Level of Service F
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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:     6: Industrial Parkway/Private Access & Highway 89
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 692 114 272 824 237 308

Future Volume (vph) 692 114 272 824 237 308

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (m) 3.7 3.7 3.0 3.7 3.4 3.5

Storage Length (m) 0.0 180.0 90.0 0.0

Storage Lanes 0 1 1 1

Taper Length (m) 80.0 80.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.979 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 3455 0 1668 3544 1713 949

Flt Permitted 0.273 0.950

Satd. Flow (perm) 3455 0 479 3544 1713 949

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 30 296

Link Speed (k/h) 80 80 80

Link Distance (m) 1000.2 200.3 413.9

Travel Time (s) 45.0 9.0 18.6

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Heavy Vehicles (%) 2% 12% 1% 3% 3% 1%

Bus Blockages (#/hr) 0 0 0 0 0 100

Adj. Flow (vph) 713 118 280 849 244 318

Shared Lane Traffic (%)

Lane Group Flow (vph) 831 0 280 849 244 318

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Left Left Left Right

Median Width(m) 3.0 3.0 3.7

Link Offset(m) 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 1.09 0.99 1.03 1.89

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1 1

Detector Template Thru Thru Right

Leading Detector (m) 30.5 12.0 30.5 12.0 12.0

Trailing Detector (m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Position(m) 0.0 -1.0 0.0 -1.0 6.0

Detector 1 Size(m) 1.8 13.0 1.8 13.0 6.0

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBT EBR WBL WBT NBL NBR

Turn Type NA pm+pt NA Prot Perm

Protected Phases 4 3 8 2

Permitted Phases 8 2

Detector Phase 4 3 8 2 2

Switch Phase

Minimum Initial (s) 35.0 6.0 35.0 10.0 10.0

Minimum Split (s) 42.5 8.0 42.5 17.1 17.1

Total Split (s) 42.5 11.0 53.5 26.1 26.1

Total Split (%) 53.4% 13.8% 67.2% 32.8% 32.8%

Maximum Green (s) 35.0 9.0 46.0 19.0 19.0

Yellow Time (s) 5.9 2.0 5.9 5.9 5.9

All-Red Time (s) 1.6 0.0 1.6 1.2 1.2

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.5 2.0 7.5 7.1 7.1

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 4.5 2.0 4.5 3.0 3.0

Recall Mode Max None Max None None

Act Effct Green (s) 35.9 51.6 46.1 15.3 15.3

Actuated g/C Ratio 0.47 0.68 0.61 0.20 0.20

v/c Ratio 0.51 0.62 0.40 0.71 0.74

Control Delay 15.4 11.7 8.9 40.0 16.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 15.4 11.7 8.9 40.0 16.7

LOS B B A D B

Approach Delay 15.4 9.6 26.8

Approach LOS B A C

Queue Length 50th (m) 41.4 13.6 30.5 32.8 2.6

Queue Length 95th (m) 61.3 26.1 46.1 55.3 #34.7

Internal Link Dist (m) 976.2 176.3 389.9

Turn Bay Length (m) 180.0 90.0

Base Capacity (vph) 1645 465 2148 428 459

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 0.51 0.60 0.40 0.57 0.69

Intersection Summary

Area Type: Other

Cycle Length: 79.6

Actuated Cycle Length: 76.1

Natural Cycle: 70

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 15.4 Intersection LOS: B

Intersection Capacity Utilization 72.9% ICU Level of Service C

Analysis Period (min) 15

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 17 82 463 3 30 356

Future Volume (Veh/h) 17 82 463 3 30 356

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 19 91 514 3 33 396

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 978 516 517

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 978 516 517

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 93 84 97

cM capacity (veh/h) 269 559 1049

Direction, Lane # WB 1 NB 1 SB 1 SB 2

Volume Total 110 517 33 396

Volume Left 19 0 33 0

Volume Right 91 3 0 0

cSH 472 1700 1049 1700

Volume to Capacity 0.23 0.30 0.03 0.23

Queue Length 95th (m) 6.8 0.0 0.7 0.0

Control Delay (s) 14.9 0.0 8.5 0.0

Lane LOS B A

Approach Delay (s) 14.9 0.0 0.7

Approach LOS B

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 37.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Traffic Volume (veh/h) 23 866 862 54 36 15

Future Volume (Veh/h) 23 866 862 54 36 15

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 25 941 937 59 39 16

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 200

pX, platoon unblocked 0.86

vC, conflicting volume 996 1487 498

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 996 1248 498

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 96 72 97

cM capacity (veh/h) 703 140 523

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 339 627 625 371 55

Volume Left 25 0 0 0 39

Volume Right 0 0 0 59 16

cSH 703 1700 1700 1700 178

Volume to Capacity 0.04 0.37 0.37 0.22 0.31

Queue Length 95th (m) 0.8 0.0 0.0 0.0 9.4

Control Delay (s) 1.2 0.0 0.0 0.0 34.0

Lane LOS A D

Approach Delay (s) 0.4 0.0 34.0

Approach LOS D

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 50.5% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (vph) 936 73 124 980 81 135

Future Volume (vph) 936 73 124 980 81 135

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (m) 0.0 15.0 0.0 0.0

Storage Lanes 0 1 1 0

Taper Length (m) 60.0 2.5

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00

Frt 0.989 0.916

Flt Protected 0.950 0.982

Satd. Flow (prot) 3539 0 1789 3579 1694 0

Flt Permitted 0.175 0.982

Satd. Flow (perm) 3539 0 330 3579 1694 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 11 90

Link Speed (k/h) 80 80 50

Link Distance (m) 647.5 77.2 111.5

Travel Time (s) 29.1 3.5 8.0

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 1040 81 138 1089 90 150

Shared Lane Traffic (%)

Lane Group Flow (vph) 1121 0 138 1089 240 0

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 0.99 0.99 0.99 0.99 0.99 0.99

Turning Speed (k/h) 14 24 24 14

Number of Detectors 2 1 2 1

Detector Template Thru Left Thru Left

Leading Detector (m) 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0

Detector 1 Size(m) 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type NA pm+pt NA Prot

Protected Phases 4 3 8 2

Permitted Phases 8
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Lane Group EBT EBR WBL WBT NBL NBR

Detector Phase 4 3 8 2

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 9.5 25.0 25.0

Total Split (s) 46.0 14.0 60.0 30.0

Total Split (%) 51.1% 15.6% 66.7% 33.3%

Maximum Green (s) 39.0 11.0 53.0 23.0

Yellow Time (s) 5.0 3.0 5.0 5.0

All-Red Time (s) 2.0 0.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 7.0 3.0 7.0 7.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Recall Mode Max None Max None

Walk Time (s) 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 42.6 57.2 53.2 12.7

Actuated g/C Ratio 0.53 0.72 0.67 0.16

v/c Ratio 0.59 0.37 0.46 0.70

Control Delay 15.3 7.2 7.8 30.5

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 15.3 7.2 7.8 30.5

LOS B A A C

Approach Delay 15.3 7.7 30.5

Approach LOS B A C

Queue Length 50th (m) 55.6 5.2 35.8 21.2

Queue Length 95th (m) 95.4 13.7 62.8 43.6

Internal Link Dist (m) 623.5 53.2 87.5

Turn Bay Length (m) 15.0

Base Capacity (vph) 1893 437 2382 553

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.59 0.32 0.46 0.43

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 79.9

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.70

Intersection Signal Delay: 13.1 Intersection LOS: B

Intersection Capacity Utilization 62.9% ICU Level of Service B

Analysis Period (min) 15
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Splits and Phases:     24: Street B & Highway 89
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 51 995 28 221 1027 195 104 16 269 154 39 53

Future Volume (vph) 51 995 28 221 1027 195 104 16 269 154 39 53

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 100.0 0.0 70.0 0.0 0.0 0.0 0.0 0.0

Storage Lanes 1 0 1 0 0 0 0 0

Taper Length (m) 100.0 100.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.996 0.976 0.907 0.971

Flt Protected 0.950 0.950 0.987 0.970

Satd. Flow (prot) 1825 3566 0 1789 3475 0 0 1720 0 0 1798 0

Flt Permitted 0.124 0.116 0.837 0.509

Satd. Flow (perm) 238 3566 0 218 3475 0 0 1458 0 0 944 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 3 29 136 17

Link Speed (k/h) 60 60 60 50

Link Distance (m) 312.3 133.1 218.3 107.2

Travel Time (s) 18.7 8.0 13.1 7.7

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 0% 2% 0% 2% 3% 0% 0% 0% 0% 1% 0% 0%

Adj. Flow (vph) 54 1047 29 233 1081 205 109 17 283 162 41 56

Shared Lane Traffic (%)

Lane Group Flow (vph) 54 1076 0 233 1286 0 0 409 0 0 259 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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 2 1 2

Detector Template Left Thru Left Thru Left Thru Left Thru

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 30.5 6.1 30.5

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 1.8 6.1 1.8

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

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

Protected Phases 7 4 3 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 4 8 2 6

Detector Phase 7 4 3 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 9.5 25.0 9.5 25.0 25.0 25.0 25.0 25.0

Total Split (s) 9.6 37.4 15.2 43.0 37.4 37.4 37.4 37.4

Total Split (%) 10.7% 41.6% 16.9% 47.8% 41.6% 41.6% 41.6% 41.6%

Maximum Green (s) 6.6 30.4 12.2 36.0 30.4 30.4 30.4 30.4

Yellow Time (s) 3.0 5.0 3.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 0.0 2.0 0.0 2.0 2.0 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) 3.0 7.0 3.0 7.0 7.0 7.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None Max None Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 41.1 30.8 48.3 38.9 24.6 24.6

Actuated g/C Ratio 0.50 0.37 0.58 0.47 0.30 0.30

v/c Ratio 0.23 0.81 0.72 0.78 0.78 0.89

Control Delay 11.9 31.1 28.3 25.0 28.5 58.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 11.9 31.1 28.3 25.0 28.5 58.5

LOS B C C C C E

Approach Delay 30.2 25.5 28.5 58.5

Approach LOS C C C E

Queue Length 50th (m) 3.7 86.1 19.4 100.4 40.6 37.5

Queue Length 95th (m) 9.1 #128.5 #50.7 #149.5 74.3 #77.5

Internal Link Dist (m) 288.3 109.1 194.3 83.2

Turn Bay Length (m) 100.0 70.0

Base Capacity (vph) 246 1326 360 1645 625 360

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 0.22 0.81 0.65 0.78 0.65 0.72

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 83

Natural Cycle: 75

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.89

Intersection Signal Delay: 30.0 Intersection LOS: C

Intersection Capacity Utilization 84.6% ICU Level of Service E

Analysis Period (min) 15

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

Splits and Phases:     3: Concession Road 7/Dean Drive & Highway 89
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Volume (veh/h) 218 21 18 169 158 129

Future Volume (Veh/h) 218 21 18 169 158 129

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 242 23 20 188 176 143

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 218

pX, platoon unblocked 0.94 0.94 0.94

vC, conflicting volume 476 248 319

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 408 165 241

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 56 97 98

cM capacity (veh/h) 553 825 1243

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 265 208 319

Volume Left 242 20 0

Volume Right 23 0 143

cSH 570 1243 1700

Volume to Capacity 0.47 0.02 0.19

Queue Length 95th (m) 18.6 0.4 0.0

Control Delay (s) 16.7 0.9 0.0

Lane LOS C A

Approach Delay (s) 16.7 0.9 0.0

Approach LOS C

Intersection Summary

Average Delay 5.8

Intersection Capacity Utilization 43.9% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 93 1390 7 31 1389 185 1 7 12 180 6 78

Future Volume (vph) 93 1390 7 31 1389 185 1 7 12 180 6 78

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 110.0 0.0 35.0 100.0 0.0 0.0 0.0 70.0

Storage Lanes 1 0 1 1 0 0 0 1

Taper Length (m) 100.0 70.0 7.6 7.6

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00

Frt 0.999 0.850 0.916 0.850

Flt Protected 0.950 0.950 0.998 0.954

Satd. Flow (prot) 1789 3575 0 1825 3579 1601 0 1756 0 0 1781 1555

Flt Permitted 0.134 0.132 0.984 0.717

Satd. Flow (perm) 252 3575 0 254 3579 1601 0 1732 0 0 1339 1555

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 144 13 133

Link Speed (k/h) 60 60 50 60

Link Distance (m) 204.7 248.7 28.0 126.5

Travel Time (s) 12.3 14.9 2.0 7.6

Confl. Peds. (#/hr) 1 1

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Heavy Vehicles (%) 2% 2% 0% 0% 2% 2% 0% 0% 0% 3% 0% 5%

Adj. Flow (vph) 98 1463 7 33 1462 195 1 7 13 189 6 82

Shared Lane Traffic (%)

Lane Group Flow (vph) 98 1470 0 33 1462 195 0 21 0 0 195 82

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 0.0 0.0

Link Offset(m) 0.0 0.0 0.0 0.0

Crosswalk Width(m) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 1 2 1 2 1 1 2 1 2 1

Detector Template Left Thru Left Thru Right Left Thru Left Thru Right

Leading Detector (m) 6.1 30.5 6.1 30.5 6.1 6.1 30.5 6.1 30.5 6.1

Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Size(m) 6.1 1.8 6.1 1.8 6.1 6.1 1.8 6.1 1.8 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7 28.7 28.7

Detector 2 Size(m) 1.8 1.8 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Turn Type Perm NA Perm NA Free Perm NA Perm NA Free

Protected Phases 4 8 2 6

Permitted Phases 4 8 Free 2 6 Free

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0

Total Split (s) 65.0 65.0 65.0 65.0 25.0 25.0 25.0 25.0

Total Split (%) 72.2% 72.2% 72.2% 72.2% 27.8% 27.8% 27.8% 27.8%

Maximum Green (s) 58.0 58.0 58.0 58.0 18.0 18.0 18.0 18.0

Yellow Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 7.0 7.0 7.0 7.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max Max None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 60.8 60.8 60.8 60.8 91.2 16.4 16.4 91.2

Actuated g/C Ratio 0.67 0.67 0.67 0.67 1.00 0.18 0.18 1.00

v/c Ratio 0.58 0.62 0.20 0.61 0.12 0.07 0.81 0.05

Control Delay 27.3 10.4 10.0 10.3 0.2 18.4 61.3 0.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 27.3 10.4 10.0 10.3 0.2 18.4 61.3 0.1

LOS C B A B A B E A

Approach Delay 11.4 9.1 18.4 43.2

Approach LOS B A B D

Queue Length 50th (m) 8.8 72.2 2.1 71.4 0.0 1.1 31.8 0.0

Queue Length 95th (m) #36.3 91.8 6.9 90.8 0.0 m6.2 #62.5 0.0

Internal Link Dist (m) 180.7 224.7 4.0 102.5

Turn Bay Length (m) 110.0 35.0 100.0 70.0

Base Capacity (vph) 168 2382 169 2385 1601 352 264 1555

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 0.58 0.62 0.20 0.61 0.12 0.06 0.74 0.05

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 91.2

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.81

Intersection Signal Delay: 12.8 Intersection LOS: B

Intersection Capacity Utilization 78.0% ICU Level of Service D



Lanes, Volumes, Timings 2036 Future Total - SAT - Sensitivity Analysis

4: Elizabeth Street/Concession Road 7 & Highway 89 10/19/2017

2036 Future Total - SAT - Sensitivity Analysis  06/10/2017 Baseline Synchro 9 Light Report

MNF Page 3

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: Elizabeth Street/Concession Road 7 & Highway 89
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 1612 3 7 1600 0 10

Future Volume (Veh/h) 1612 3 7 1600 0 10

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 1715 3 7 1702 0 11

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 249

pX, platoon unblocked 0.79 0.79 0.79

vC, conflicting volume 1718 2582 859

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1379 2471 293

tC, single (s) 4.1 6.8 7.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.5

p0 queue free % 98 100 98

cM capacity (veh/h) 398 20 522

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 1143 575 574 1135 11

Volume Left 0 0 7 0 0

Volume Right 0 3 0 0 11

cSH 1700 1700 398 1700 522

Volume to Capacity 0.67 0.34 0.02 0.67 0.02

Queue Length 95th (m) 0.0 0.0 0.4 0.0 0.5

Control Delay (s) 0.0 0.0 0.5 0.0 12.0

Lane LOS A B

Approach Delay (s) 0.0 0.2 12.0

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 59.1% ICU Level of Service B

Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 168 1234 218 523 1169 41 230 65 301 59 143 116

Future Volume (vph) 168 1234 218 523 1169 41 230 65 301 59 143 116

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 80.0 0.0 95.0 0.0 25.0 0.0 15.0 10.0

Storage Lanes 1 0 1 0 1 1 1 1

Taper Length (m) 100.0 7.6 10.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Frt 0.978 0.995 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.972 0.950

Satd. Flow (prot) 1807 3527 0 1825 3594 0 1683 1744 1617 1772 1921 1633

Flt Permitted 0.212 0.108 0.639 0.714 0.594

Satd. Flow (perm) 403 3527 0 207 3594 0 1129 1278 1593 1105 1921 1607

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 22 6 324 88

Link Speed (k/h) 60 50 50 50

Link Distance (m) 517.5 617.4 388.4 70.8

Travel Time (s) 31.1 44.5 28.0 5.1

Confl. Peds. (#/hr) 3 1 1 3 4 3 3 4

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 1% 0% 6% 0% 1% 0% 3% 0% 1% 3% 0% 0%

Adj. Flow (vph) 181 1327 234 562 1257 44 247 70 324 63 154 125

Shared Lane Traffic (%) 39%

Lane Group Flow (vph) 181 1561 0 562 1301 0 151 166 324 63 154 125

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) 4.9 4.9 4.9 4.9

Two way Left Turn Lane

Headway Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

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

Number of Detectors 0 2 1 2 1 1 1 1 1 0

Detector Template Thru Thru

Leading Detector (m) 0.0 30.5 13.5 30.5 12.5 12.5 13.0 13.5 13.5 0.0

Trailing Detector (m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 0.0

Detector 1 Position(m) 0.0 0.0 -1.5 0.0 -1.5 -1.5 6.0 -1.5 -1.5 -1.5

Detector 1 Size(m) 6.1 1.8 15.0 1.8 14.0 14.0 7.0 15.0 15.0 6.1

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(m) 28.7 28.7

Detector 2 Size(m) 1.8 1.8

Detector 2 Type Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

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

Protected Phases 4 3 8 2 6

Permitted Phases 4 8 2 2 6 6

Detector Phase 4 4 3 8 2 2 2 6 6 6

Switch Phase

Minimum Initial (s) 18.0 18.0 8.0 18.0 10.0 10.0 10.0 10.0 10.0 10.0

Minimum Split (s) 40.0 40.0 12.0 40.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (s) 40.0 40.0 24.0 64.0 35.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 40.4% 40.4% 24.2% 64.6% 35.4% 35.4% 35.4% 35.4% 35.4% 35.4%

Maximum Green (s) 33.0 33.0 20.0 57.0 29.0 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 5.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0 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) 7.0 7.0 4.0 7.0 6.0 6.0 6.0 6.0 6.0 6.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 2.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0

Recall Mode Max Max None Max None None None None None None

Walk Time (s) 20.0 20.0 20.0 18.0 18.0 18.0 18.0 18.0 18.0

Flash Dont Walk (s) 13.0 13.0 13.0 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 33.2 33.2 60.3 57.3 18.9 18.9 18.9 18.9 18.9 18.9

Actuated g/C Ratio 0.37 0.37 0.68 0.64 0.21 0.21 0.21 0.21 0.21 0.21

v/c Ratio 1.21 1.18 1.12 0.56 0.63 0.61 0.55 0.27 0.38 0.31

Control Delay 172.2 116.8 101.9 11.1 43.8 41.5 7.0 31.4 32.1 12.4

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

Total Delay 172.2 116.8 101.9 11.1 43.8 41.5 7.0 31.4 32.1 12.4

LOS F F F B D D A C C B

Approach Delay 122.5 38.5 24.6 24.8

Approach LOS F D C C

Queue Length 50th (m) ~37.9 ~168.4 ~93.6 57.8 24.8 27.1 0.0 9.0 22.7 5.1

Queue Length 95th (m) #86.6 #246.4 #181.7 101.8 44.8 47.5 19.0 19.6 38.7 18.2

Internal Link Dist (m) 493.5 593.4 364.4 46.8

Turn Bay Length (m) 80.0 95.0 25.0 15.0 10.0

Base Capacity (vph) 149 1324 504 2308 368 417 738 360 627 583

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 1.21 1.18 1.12 0.56 0.41 0.40 0.44 0.17 0.25 0.21

Intersection Summary

Area Type: Other

Cycle Length: 99

Actuated Cycle Length: 89.3

Natural Cycle: 150

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.21

Intersection Signal Delay: 67.4 Intersection LOS: E

Intersection Capacity Utilization 109.4% ICU Level of Service H
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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:     6: Industrial Parkway/Private Access & Highway 89
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 555 142 137 540 14 34

Future Volume (Veh/h) 555 142 137 540 14 34

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 617 158 152 600 16 38

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 390

pX, platoon unblocked

vC, conflicting volume 775 1300 388

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 775 1300 388

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 82 87 94

cM capacity (veh/h) 837 125 611

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1

Volume Total 411 364 152 300 300 54

Volume Left 0 0 152 0 0 16

Volume Right 0 158 0 0 0 38

cSH 1700 1700 837 1700 1700 284

Volume to Capacity 0.24 0.21 0.18 0.18 0.18 0.19

Queue Length 95th (m) 0.0 0.0 5.0 0.0 0.0 5.2

Control Delay (s) 0.0 0.0 10.3 0.0 0.0 20.6

Lane LOS B C

Approach Delay (s) 0.0 2.1 20.6

Approach LOS C

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 40.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 694 42 68 886 95 132

Future Volume (Veh/h) 694 42 68 886 95 132

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 771 47 76 984 106 147

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 389

pX, platoon unblocked 0.90

vC, conflicting volume 818 1438 409

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 818 1263 409

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 91 19 75

cM capacity (veh/h) 806 132 592

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1

Volume Total 514 304 76 492 492 253

Volume Left 0 0 76 0 0 106

Volume Right 0 47 0 0 0 147

cSH 1700 1700 806 1700 1700 240

Volume to Capacity 0.30 0.18 0.09 0.29 0.29 1.05

Queue Length 95th (m) 0.0 0.0 2.4 0.0 0.0 80.4

Control Delay (s) 0.0 0.0 9.9 0.0 0.0 117.3

Lane LOS A F

Approach Delay (s) 0.0 0.7 117.3

Approach LOS F

Intersection Summary

Average Delay 14.3

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 672 73 107 736 81 109

Future Volume (Veh/h) 672 73 107 736 81 109

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 747 81 119 818 90 121

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 388

pX, platoon unblocked 0.92

vC, conflicting volume 828 1434 414

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 828 1304 414

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 85 25 79

cM capacity (veh/h) 799 119 587

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1

Volume Total 498 330 119 409 409 211

Volume Left 0 0 119 0 0 90

Volume Right 0 81 0 0 0 121

cSH 1700 1700 799 1700 1700 220

Volume to Capacity 0.29 0.19 0.15 0.24 0.24 0.96

Queue Length 95th (m) 0.0 0.0 4.0 0.0 0.0 63.6

Control Delay (s) 0.0 0.0 10.3 0.0 0.0 97.0

Lane LOS B F

Approach Delay (s) 0.0 1.3 97.0

Approach LOS F

Intersection Summary

Average Delay 11.0

Intersection Capacity Utilization 48.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2031 Future Total - AM: Add'l Signals

24: Street B & Highway 89 10/20/2017

2031 Future Total - AM: Add'l Signals  06/13/2017 Baseline Synchro 9 Light Report

MNF Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 644 142 137 540 14 34

Future Volume (Veh/h) 644 142 137 540 14 34

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 716 158 152 600 16 38

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 388

pX, platoon unblocked

vC, conflicting volume 874 1399 437

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 874 1399 437

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 80 85 93

cM capacity (veh/h) 768 105 567

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1

Volume Total 477 397 152 300 300 54

Volume Left 0 0 152 0 0 16

Volume Right 0 158 0 0 0 38

cSH 1700 1700 768 1700 1700 247

Volume to Capacity 0.28 0.23 0.20 0.18 0.18 0.22

Queue Length 95th (m) 0.0 0.0 5.6 0.0 0.0 6.2

Control Delay (s) 0.0 0.0 10.8 0.0 0.0 23.6

Lane LOS B C

Approach Delay (s) 0.0 2.2 23.6

Approach LOS C

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 43.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2031 Future Total - PM: Add'l Signals

24: Street B & Highway 89 10/20/2017

2031 Future Total - PM: Add'l Signals  06/13/2017 Baseline Synchro 9 Light Report

MNF Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 806 42 68 1013 95 132

Future Volume (Veh/h) 806 42 68 1013 95 132

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 896 47 76 1126 106 147

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 389

pX, platoon unblocked 0.85

vC, conflicting volume 943 1634 472

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 943 1391 472

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 89 0 73

cM capacity (veh/h) 723 101 539

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1

Volume Total 597 346 76 563 563 253

Volume Left 0 0 76 0 0 106

Volume Right 0 47 0 0 0 147

cSH 1700 1700 723 1700 1700 192

Volume to Capacity 0.35 0.20 0.11 0.33 0.33 1.32

Queue Length 95th (m) 0.0 0.0 2.7 0.0 0.0 108.8

Control Delay (s) 0.0 0.0 10.6 0.0 0.0 224.1

Lane LOS B F

Approach Delay (s) 0.0 0.7 224.1

Approach LOS F

Intersection Summary

Average Delay 24.0

Intersection Capacity Utilization 50.8% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2031 Future Total - SAT: Add'l Signals

24: Street B & Highway 89 10/20/2017

2031 Future Total - SAT: Add'l Signals  06/10/2017 Baseline Synchro 9 Light Report

MNF Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 782 73 107 844 81 109

Future Volume (Veh/h) 782 73 107 844 81 109

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 869 81 119 938 90 121

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 387

pX, platoon unblocked 0.83

vC, conflicting volume 950 1616 475

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 950 1335 475

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 83 10 77

cM capacity (veh/h) 719 100 536

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1

Volume Total 579 371 119 469 469 211

Volume Left 0 0 119 0 0 90

Volume Right 0 81 0 0 0 121

cSH 1700 1700 719 1700 1700 188

Volume to Capacity 0.34 0.22 0.17 0.28 0.28 1.12

Queue Length 95th (m) 0.0 0.0 4.5 0.0 0.0 79.3

Control Delay (s) 0.0 0.0 11.0 0.0 0.0 153.5

Lane LOS B F

Approach Delay (s) 0.0 1.2 153.5

Approach LOS F

Intersection Summary

Average Delay 15.2

Intersection Capacity Utilization 51.0% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2036 Future Total - AM: Add'l Signals

24: Street B & Highway 89 10/20/2017

2036 Future Total - AM: Add'l Signals  06/13/2017 Baseline Synchro 9 Light Report

MNF Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 747 142 137 721 14 34

Future Volume (Veh/h) 747 142 137 721 14 34

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 830 158 152 801 16 38

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 387

pX, platoon unblocked

vC, conflicting volume 988 1614 494

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 988 1614 494

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 78 78 93

cM capacity (veh/h) 695 74 521

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1

Volume Total 553 435 152 400 400 54

Volume Left 0 0 152 0 0 16

Volume Right 0 158 0 0 0 38

cSH 1700 1700 695 1700 1700 187

Volume to Capacity 0.33 0.26 0.22 0.24 0.24 0.29

Queue Length 95th (m) 0.0 0.0 6.3 0.0 0.0 8.7

Control Delay (s) 0.0 0.0 11.6 0.0 0.0 31.9

Lane LOS B D

Approach Delay (s) 0.0 1.9 31.9

Approach LOS D

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 49.7% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2036 Future Total - PM: Add'l Signals

24: Street B & Highway 89 10/20/2017

2036 Future Total - PM: Add'l Signals  06/13/2017 Baseline Synchro 9 Light Report

MNF Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 936 42 68 1161 95 132

Future Volume (Veh/h) 936 42 68 1161 95 132

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 1040 47 76 1290 106 147

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 389

pX, platoon unblocked 0.79

vC, conflicting volume 1087 1860 544

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1087 1550 544

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 88 0 70

cM capacity (veh/h) 638 72 484

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1

Volume Total 693 394 76 645 645 253

Volume Left 0 0 76 0 0 106

Volume Right 0 47 0 0 0 147

cSH 1700 1700 638 1700 1700 143

Volume to Capacity 0.41 0.23 0.12 0.38 0.38 1.77

Queue Length 95th (m) 0.0 0.0 3.1 0.0 0.0 142.9

Control Delay (s) 0.0 0.0 11.4 0.0 0.0 427.2

Lane LOS B F

Approach Delay (s) 0.0 0.6 427.2

Approach LOS F

Intersection Summary

Average Delay 40.3

Intersection Capacity Utilization 54.3% ICU Level of Service A

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2036 Future Total - SAT: Add'l Signals

24: Street B & Highway 89 10/20/2017

2036 Future Total - SAT: Add'l Signals  06/10/2017 Baseline Synchro 9 Light Report

MNF Page 1

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Volume (veh/h) 910 73 107 969 81 109

Future Volume (Veh/h) 910 73 107 969 81 109

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90

Hourly flow rate (vph) 1011 81 119 1077 90 121

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m) 390

pX, platoon unblocked 0.78

vC, conflicting volume 1092 1828 546

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1092 1495 546

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 81 0 75

cM capacity (veh/h) 635 72 482

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1

Volume Total 674 418 119 538 538 211

Volume Left 0 0 119 0 0 90

Volume Right 0 81 0 0 0 121

cSH 1700 1700 635 1700 1700 140

Volume to Capacity 0.40 0.25 0.19 0.32 0.32 1.50

Queue Length 95th (m) 0.0 0.0 5.2 0.0 0.0 109.0

Control Delay (s) 0.0 0.0 12.0 0.0 0.0 317.5

Lane LOS B F

Approach Delay (s) 0.0 1.2 317.5

Approach LOS F

Intersection Summary

Average Delay 27.4

Intersection Capacity Utilization 54.6% ICU Level of Service A

Analysis Period (min) 15
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Signal Warrants 

  



Year Time Period Warranted Justification Year Time Period Warranted? Justification Year Time Period Warranted Justification Year Time Period Warranted? Justification

Weekday  - Weekday  - Weekday  - Weekday  -

Saturday  - Saturday  - Saturday  - Saturday  -

Weekday  - Weekday  - Weekday  - Weekday  -

Saturday  1, 3, 7 Saturday  - Saturday  - Saturday  -

Weekday  - Weekday  - Weekday  - Weekday  -

Saturday  1-3, 7 Saturday  2 Saturday  - Saturday  -

Weekday  3 Weekday  - Weekday  - Weekday  -

Saturday  1-4, 7 Saturday  2-4 Saturday  - Saturday  -

Weekday x - Weekday x Weekday  - Weekday N/A

Saturday  1-3, 7 Saturday x Saturday  - Saturday N/A

Weekday N/A Weekday x Weekday x - Weekday N/A

Saturday N/A Saturday  2 Saturday x - Saturday N/A

Weekday N/A Weekday x Weekday x - Weekday x -

Saturday N/A Saturday  2-4 Saturday x - Saturday x -

FT 2031 FT 2031

FT 2036 FT 2036

Traffic Signal Warrant Summary

FT 2026

FB 2036

Concession 7 & Street A Highway 89 & Street B

Existing Existing

FB 2026 FB 2026

FB 2031 FB 2031

FB 2036 FB 2036

FT 2026 FT 2026

Existing Existing

FB 2026

FB 2031FB 2031

FB 2026

FB 2036

FT 2026

FT 2031

FT 2036

Highway 89 & Dean Dr/CR7 Highway 89 & Elizabeth St/CR7

FT 2036

FT 2031



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Dean Dr

What is the direction of the Main Road street? When was the data collected? Existing Conditions - Weekday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

7 277 4 2 0 2 3 274 1 1 1 0 0

11 279 12 8 3 12 7 365 15 5 1 4 0

23 370 13 5 2 19 23 311 33 22 2 13 0

25 405 18 9 4 32 29 299 45 49 6 19 0

16 366 13 4 6 21 26 428 35 37 4 19 0

18 512 18 17 10 50 63 566 44 34 4 26 0

13 492 20 20 7 58 44 528 33 35 10 24 0

12 434 9 8 5 47 28 378 31 22 7 19 0

125 3,135 107 73 37 241 223 3,149 237 205 35 124 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

0

30 8 8 0

20,005 25 0

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Total

9:00

10:00

16:00

18:00

17:00

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Highway 89 & Concession Rd 7/ Dean Dr

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Existing Conditions - Weekday

Input Data Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Existing Conditions - Weekday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 572 722 836 940 975 1,362 1,284 1,000

120 170 120 170 6 33 63 119 91 141 154 108

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 566 689 773 821 884 1,221 1,130 892

50 75 50 75 4 16 29 64 47 61 65 37

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

10064 80 93 100

Total 

Across

100 737

18:00

1A

COMPLIANCE %

1B

COMPLIANCE % 4 19

Restricted Flow

Signal Justification 1:

70

Justification 4

60

77

85

6019:00

Restricted Flow

18:00 19:00

99

55 %

Hour Ending

85 63

Average % Compliance

25 %

25 %

10:00 16:00

91

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

Overall %

Compliance

41 %
1,221

1,130

892

884

236

58 %

Y (warrant threshold)

239

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

37 64

100

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE % 5 21

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)Time Period

16:00

17:00

18:00

X Y (actual)

133

154

17:00

17:00

98 100

54 83

Required Value

100

Section 

Percent

7:00 8:00 9:00 10:00 16:00

92

421 53

19:00

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

91 100

Guidance Approach Lanes

1 lanes 2 or More lanes

63 77 86

Total 

Across

Section 

Percent

714 89

39 81 87 49 431 54

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Existing Conditions - Weekday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Overall %

Compliance

0 %

25-36

8 Hour Vehicular 

Volume V8

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

Justified

Justified

Not Justified Not Justified

Justified

Justified

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

13-24

Justification 5: Collision Experience

< 1440

Pedestrian Volume Analysis

< 200

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

Analysis Sheet Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Existing Conditions - Weekday

YES NO

A     Total Volume 92 %

B     Crossing Volume 53 %

A     Main Road 89 %

B     Crossing Road 54 %

A     Justificaton 1 53 %

B     Justification 2 54 %

4. 4-Hr Volume
41 % FALSE TRUE

A     Volume

B     Delay

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Elizabeth St

What is the direction of the Main Road street? When was the data collected? Existing Conditions - Weekday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

18 243 0 0 0 2 1 262 9 17 0 17 0

24 277 0 0 0 2 0 392 23 36 1 40 0

32 371 0 1 0 3 5 331 29 29 3 34 0

27 446 1 0 1 1 6 345 49 37 2 29 0

29 399 3 2 1 4 11 447 60 32 1 22 0

41 561 3 1 2 2 15 618 94 43 2 41 0

39 564 4 1 0 8 13 558 69 56 1 36 0

21 472 0 3 2 5 15 404 79 52 1 20 0

231 3,333 11 8 6 27 66 3,357 412 302 11 239 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Total

9:00

10:00

16:00

18:00

17:00

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Zone 4 (if needed)

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed)

0

30 8 8 0

20,005 25 0

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Highway 89 & Concession Rd 7/ Elizabeth St

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Existing Conditions - Weekday

Input Data Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Existing Conditions - Weekday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 569 795 838 944 1,011 1,423 1,349 1,074

120 170 120 170 36 79 70 70 62 91 102 83

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 533 716 768 874 949 1,332 1,247 991

50 75 50 75 17 37 33 39 35 46 58 57

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

Total 

Across

Section 

Percent

721 90

44 61 77 76 429 54

97 100

Guidance Approach Lanes

1 lanes 2 or More lanes

59 80 85

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification
Section 

Percent

7:00 8:00 9:00 10:00 16:00

93

349 44

19:00

115

127

17:00

17:00

100 100

36 54

Time Period

16:00

17:00

18:00

X Y (actual)

23 49

Justification

Heaviest Minor 

Approach
Required Value

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE %

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

41 49

100

Overall %

Compliance

53 %
1,332

1,247

991

949

198

75 %

Y (warrant threshold)

213

37 %

10:00 16:00

60

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

18:00 19:00

100

73 %

Hour Ending

52 47

Average % Compliance

26 %

Restricted Flow

Signal Justification 1:

41

Justification 4

55

86

93

7319:00

Restricted Flow

1A

COMPLIANCE %

1B

COMPLIANCE % 21 46

100 10063 88 93 100

Total 

Across

100

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

745

18:00

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Existing Conditions - Weekday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

< 1440

Pedestrian Volume Analysis

< 200

13-24

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

Justified

Justified

Not Justified Not Justified

Justified

Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Justification 5: Collision Experience

25-36

8 Hour Vehicular 

Volume V8

Overall %

Compliance

0 %
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Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Existing Conditions - Weekday

YES NO

A     Total Volume 93 %

B     Crossing Volume 44 %

A     Main Road 90 %

B     Crossing Road 54 %

A     Justificaton 1 44 %

B     Justification 2 54 %

4. 4-Hr Volume
53 % FALSE TRUE

A     Volume

B     Delay

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met
TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision
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Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Dean Dr

What is the direction of the Main Road street? When was the data collected? Existing Conditions - Saturday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

15 243 8 6 5 39 28 259 56 44 11 16 0

15 243 8 6 5 39 28 259 56 44 11 16 0

15 243 8 6 5 39 28 259 56 44 11 16 0

15 243 8 6 5 39 28 259 56 44 11 16 0

15 243 8 6 5 39 28 259 56 44 11 16 0

15 243 8 6 5 39 28 259 56 44 11 16 0

15 243 8 6 5 39 28 259 56 44 11 16 0

15 243 8 6 5 39 28 259 56 44 11 16 0

120 1,944 64 48 40 312 224 2,072 448 352 88 128 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Total

9:00

10:00

16:00

18:00

17:00

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Zone 4 (if needed)

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed)

0

30 8 8 0

20,005 25 0

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Highway 89 & Concession Rd 7/ Dean Dr

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Existing Conditions - Saturday
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Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Existing Conditions - Saturday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 730 730 730 730 730 730 730 730

120 170 120 170 121 121 121 121 121 121 121 121

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 609 609 609 609 609 609 609 609

50 75 50 75 61 61 61 61 61 61 61 61

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

Total 

Across

Section 

Percent

541 68

81 81 81 81 651 81

68 68

Guidance Approach Lanes

1 lanes 2 or More lanes

68 68 68

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification
Section 

Percent

7:00 8:00 9:00 10:00 16:00

81

569 71

19:00

380

380

17:00

17:00

68 68

71 71

Required Value

81

Time Period

7:00

8:00

9:00

X Y (actual)

81 81

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE %

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

71 71

81

Overall %

Compliance

19 %
609

609

609

609

380

19 %

Y (warrant threshold)

380

19 %

10:00 16:00

71

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

18:00 19:00

68

19 %

Hour Ending

81 81

Average % Compliance

19 %

Restricted Flow

Signal Justification 1:

71

Justification 4

71

71

71

7110:00

Restricted Flow

1A

COMPLIANCE %

1B

COMPLIANCE % 71 71

8181 81 81 81

Total 

Across

81 649

18:00

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES
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Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Existing Conditions - Saturday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

< 1440

Pedestrian Volume Analysis

< 200

13-24

Justification 5: Collision Experience

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

Justified

Justified

Not Justified Not Justified

Justified

Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

25-36

8 Hour Vehicular 

Volume V8

Overall %

Compliance

0 %
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Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Existing Conditions - Saturday

YES NO

A     Total Volume 81 %

B     Crossing Volume 71 %

A     Main Road 68 %

B     Crossing Road 81 %

A     Justificaton 1 71 %

B     Justification 2 68 %

4. 4-Hr Volume
19 % FALSE TRUE

A     Volume

B     Delay

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met
TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision
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Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Elizabeth St

What is the direction of the Main Road street? When was the data collected? Existing Conditions - Saturday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

23 322 2 1 2 4 9 328 53 52 2 21 0

23 322 2 1 2 4 9 328 53 52 2 21 0

23 322 2 1 2 4 9 328 53 52 2 21 0

23 322 2 1 2 4 9 328 53 52 2 21 0

23 322 2 1 2 4 9 328 53 52 2 21 0

23 322 2 1 2 4 9 328 53 52 2 21 0

23 322 2 1 2 4 9 328 53 52 2 21 0

23 322 2 1 2 4 9 328 53 52 2 21 0

184 2,576 16 8 16 32 72 2,624 424 416 16 168 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Total

9:00

10:00

16:00

18:00

17:00

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Zone 4 (if needed)

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed)

0

30 8 8 0

20,005 25 0

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Highway 89 & Concession Rd 7/ Elizabeth St

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Existing Conditions - Saturday
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Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Existing Conditions - Saturday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 819 819 819 819 819 819 819 819

120 170 120 170 82 82 82 82 82 82 82 82

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 737 737 737 737 737 737 737 737

50 75 50 75 55 55 55 55 55 55 55 55

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

Total 

Across

Section 

Percent

655 82

73 73 73 73 587 73

82 82

Guidance Approach Lanes

1 lanes 2 or More lanes

82 82 82

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification
Section 

Percent

7:00 8:00 9:00 10:00 16:00

91

386 48

19:00

309

309

17:00

17:00

82 82

48 48

Time Period

7:00

8:00

9:00

X Y (actual)

73 73

Justification

Heaviest Minor 

Approach
Required Value

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE %

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

48 48

91

Overall %

Compliance

24 %
737

737

737

737

309

24 %

Y (warrant threshold)

309

24 %

10:00 16:00

48

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

18:00 19:00

82

24 %

Hour Ending

73 73

Average % Compliance

24 %

Restricted Flow

Signal Justification 1:

48

Justification 4

75

75

75

7510:00

Restricted Flow

1A

COMPLIANCE %

1B

COMPLIANCE % 48 48

91 9191 91 91 91

Total 

Across

91

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

728

18:00

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Existing Conditions - Saturday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

< 1440

Pedestrian Volume Analysis

< 200

13-24

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

Justified

Justified

Not Justified Not Justified

Justified

Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Justification 5: Collision Experience

25-36

8 Hour Vehicular 

Volume V8

Overall %

Compliance

0 %
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Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Existing Conditions - Saturday

YES NO

A     Total Volume 91 %

B     Crossing Volume 48 %

A     Main Road 82 %

B     Crossing Road 73 %

A     Justificaton 1 48 %

B     Justification 2 73 %

4. 4-Hr Volume
24 % FALSE TRUE

A     Volume

B     Delay

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met
TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision
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Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Dean Dr

What is the direction of the Main Road street? When was the data collected? Future Background 2026 - Saturday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

19 307 36 43 6 95 102 327 73 58 15 20 0

19 307 36 43 6 95 102 327 73 58 15 20 0

19 307 36 43 6 95 102 327 73 58 15 20 0

19 307 36 43 6 95 102 327 73 58 15 20 0

19 307 36 43 6 95 102 327 73 58 15 20 0

19 307 36 43 6 95 102 327 73 58 15 20 0

19 307 36 43 6 95 102 327 73 58 15 20 0

19 307 36 43 6 95 102 327 73 58 15 20 0

152 2,456 288 344 48 760 816 2,616 584 464 120 160 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

0

30 8 8 0

20,005 25 0

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Total

9:00

10:00

16:00

18:00

17:00

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Highway 89 & Concession Rd 7/ Dean Dr

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Background 2026 - Saturday
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Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Background 2026 - Saturday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,101 1,101 1,101 1,101 1,101 1,101 1,101 1,101

120 170 120 170 237 237 237 237 237 237 237 237

Both 1A and 1B 100% Fullfilled each of 8 hours Yes TRUE No FALSE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 864 864 864 864 864 864 864 864

50 75 50 75 116 116 116 116 116 116 116 116

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Justification 1 TRUE FALSE YES TRUE NO FALSE

Justification 2 TRUE FALSE

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

100100 100 100 100

Total 

Across

100 800

18:00

1A

COMPLIANCE %

1B

COMPLIANCE % 100 100

Restricted Flow

Signal Justification 1:

100

Justification 4

144

144

144

14410:00

Restricted Flow

18:00 19:00

96

58 %

Hour Ending

100 100

Average % Compliance

58 %

58 %

10:00 16:00

100

Justification 3: Combination

Justification Satisfied 80% or More

Overall %

Compliance

58 %
864

864

864

864

248

58 %

Y (warrant threshold)

248

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

100 100

100

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE % 100 100

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

JUSTIFIED

Time Period

7:00

8:00

9:00

X Y (actual)

248

248

17:00

17:00

96 96

100 100

Required Value

100

Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

800 100

19:00

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

96 96

Guidance Approach Lanes

1 lanes 2 or More lanes

96 96 96

Total 

Across

Section 

Percent

768 96

100 100 100 100 800 100

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES
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Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Background 2026 - Saturday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Overall %

Compliance

0 %

25-36

8 Hour Vehicular 

Volume V8

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

Justified

Justified

Not Justified Not Justified

Justified

Justified

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

13-24

Justification 5: Collision Experience

< 1440

Pedestrian Volume Analysis

< 200

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

Analysis Sheet Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Background 2026 - Saturday

YES NO

A     Total Volume 100 %

B     Crossing Volume 100 %

A     Main Road 96 %

B     Crossing Road 100 %

A     Justificaton 1 100 %

B     Justification 2 96 %

4. 4-Hr Volume
58 % FALSE TRUE

A     Volume

B     Delay

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

TRUE FALSE

FALSE TRUE

TRUE FALSE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision
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Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Dean Drive and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2026 Intersection Type: Existing Analyst: Madeleine Ferguson

Saturday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: X Yes No

Proposed Intersection Requires 150 % Justication

122%

63%

122%

139%

96%

63%

1098

236

862

107

900

120

600

170

900

170

480 720 600

120

480

50

170

720

75

Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Elizabeth St

What is the direction of the Main Road street? When was the data collected? Future Background 2026 - Saturday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

32 453 3 1 3 5 12 483 69 67 2 28 0

32 453 3 1 3 5 12 483 69 67 2 28 0

32 453 3 1 3 5 12 483 69 67 2 28 0

32 453 3 1 3 5 12 483 69 67 2 28 0

32 453 3 1 3 5 12 483 69 67 2 28 0

32 453 3 1 3 5 12 483 69 67 2 28 0

32 453 3 1 3 5 12 483 69 67 2 28 0

32 453 3 1 3 5 12 483 69 67 2 28 0

256 3,624 24 8 24 40 96 3,864 552 536 16 224 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

0

30 8 8 0

20,005 25 0

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Total

9:00

10:00

16:00

18:00

17:00

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Highway 89 & Concession Rd 7/ Elizabeth St

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Background 2026 - Saturday

Input Data Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Background 2026 - Saturday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,158 1,158 1,158 1,158 1,158 1,158 1,158 1,158

120 170 120 170 106 106 106 106 106 106 106 106

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,052 1,052 1,052 1,052 1,052 1,052 1,052 1,052

50 75 50 75 71 71 71 71 71 71 71 71

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 TRUE FALSE

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

100100 100 100 100

Total 

Across

100 800

18:00

1A

COMPLIANCE %

1B

COMPLIANCE % 62 62

Restricted Flow

Signal Justification 1:

62

Justification 4

97

97

97

9710:00

Restricted Flow

18:00 19:00

100

55 %

Hour Ending

95 95

Average % Compliance

55 %

55 %

10:00 16:00

62

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

Overall %

Compliance

55 %
1,052

1,052

1,052

1,052

177

55 %

Y (warrant threshold)

177

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

62 62

100

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE % 95 95

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)Time Period

7:00

8:00

9:00

X Y (actual)

177

177

17:00

17:00

100 100

62 62

Required Value

100

Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

499 62

19:00

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

100 100

Guidance Approach Lanes

1 lanes 2 or More lanes

100 100 100

Total 

Across

Section 

Percent

800 100

95 95 95 95 757 95

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Background 2026 - Saturday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Overall %

Compliance

0 %

25-36

8 Hour Vehicular 

Volume V8

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

Justified

Justified

Not Justified Not Justified

Justified

Justified

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

13-24

Justification 5: Collision Experience

< 1440

Pedestrian Volume Analysis

< 200

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

Analysis Sheet Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Background 2026 - Saturday

YES NO

A     Total Volume 100 %

B     Crossing Volume 62 %

A     Main Road 100 %

B     Crossing Road 95 %

A     Justificaton 1 62 %

B     Justification 2 95 %

4. 4-Hr Volume
55 % FALSE TRUE

A     Volume

B     Delay

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision
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Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Elizabeth Street and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2026 Intersection Type: Existing Analyst: Madeleine Ferguson

Saturday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

62%

41%

128%

62%

117%

41%

1154

105

1049

70

900

120

600

170

900

170

480 720 600

120

480

50

170

720

75

Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Dean Dr

What is the direction of the Main Road street? When was the data collected? Future Background 2031 - Weekday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

16 334 21 20 7 46 51 335 37 31 5 18 0

16 334 21 20 7 46 51 335 37 31 5 18 0

16 334 21 20 7 46 51 335 37 31 5 18 0

16 334 21 20 7 46 51 335 37 31 5 18 0

16 334 21 20 7 46 51 335 37 31 5 18 0

16 334 21 20 7 46 51 335 37 31 5 18 0

16 334 21 20 7 46 51 335 37 31 5 18 0

16 334 21 20 7 46 51 335 37 31 5 18 0

128 2,672 168 160 56 368 408 2,680 296 248 40 144 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Total

9:00

10:00

16:00

18:00

17:00

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Zone 4 (if needed)

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed)

0

30 8 8 0

20,005 25 0

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Highway 89 & Concession Rd 7/ Dean Dr

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Background 2031 - Weekday

Input Data FB - Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Background 2031 - Weekday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 921 921 921 921 921 921 921 921

120 170 120 170 127 127 127 127 127 127 127 127

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 794 794 794 794 794 794 794 794

50 75 50 75 58 58 58 58 58 58 58 58

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

Total 

Across

Section 

Percent

706 88

77 77 77 77 619 77

88 88

Guidance Approach Lanes

1 lanes 2 or More lanes

88 88 88

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification
Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

598 75

19:00

280

280

17:00

17:00

88 88

75 75

Required Value

100

Time Period

7:00

8:00

9:00

X Y (actual)

77 77

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE %

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

75 75

100

Overall %

Compliance

26 %
794

794

794

794

280

26 %

Y (warrant threshold)

280

26 %

10:00 16:00

75

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

18:00 19:00

88

26 %

Hour Ending

77 77

Average % Compliance

26 %

Restricted Flow

Signal Justification 1:

75

Justification 4

73

73

73

7310:00

Restricted Flow

1A

COMPLIANCE %

1B

COMPLIANCE % 75 75

100100 100 100 100

Total 

Across

100 800

18:00

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet FB - Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Background 2031 - Weekday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

< 1440

Pedestrian Volume Analysis

< 200

13-24

Justification 5: Collision Experience

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

Justified

Justified

Not Justified Not Justified

Justified

Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

25-36

8 Hour Vehicular 

Volume V8

Overall %

Compliance

0 %

Analysis Sheet FB - Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Background 2031 - Weekday

YES NO

A     Total Volume 100 %

B     Crossing Volume 75 %

A     Main Road 88 %

B     Crossing Road 77 %

A     Justificaton 1 75 %

B     Justification 2 77 %

4. 4-Hr Volume
26 % FALSE TRUE

A     Volume

B     Delay

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met
TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision
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Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Dean Drive and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2031 Intersection Type: Existing Analyst: Madeleine Ferguson

Weekday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

74%

44%

102%

74%

88%

44%

915

125

790

75

900

120

600

170

900

170

480 720 600

120

480

50

170

720

75

Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Elizabeth St

What is the direction of the Main Road street? When was the data collected? Future Background 2031 - Weekday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

29 392 3 0 1 3 7 377 49 40 1 27 0

29 392 3 0 1 3 7 377 49 40 1 27 0

29 392 3 0 1 3 7 377 49 40 1 27 0

29 392 3 0 1 3 7 377 49 40 1 27 0

29 392 3 0 1 3 7 377 49 40 1 27 0

29 392 3 0 1 3 7 377 49 40 1 27 0

29 392 3 0 1 3 7 377 49 40 1 27 0

29 392 3 0 1 3 7 377 49 40 1 27 0

232 3,136 24 0 8 24 56 3,016 392 320 8 216 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Total

9:00

10:00

16:00

18:00

17:00

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Zone 4 (if needed)

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed)

0

30 8 8 0

20,005 25 0

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Highway 89 & Concession Rd 7/ Elizabeth St

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Background 2031 - Weekday

Input Data FB - Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Background 2031 - Weekday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 929 929 929 929 929 929 929 929

120 170 120 170 72 72 72 72 72 72 72 72

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 857 857 857 857 857 857 857 857

50 75 50 75 41 41 41 41 41 41 41 41

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

Total 

Across

Section 

Percent

762 95

55 55 55 55 437 55

95 95

Guidance Approach Lanes

1 lanes 2 or More lanes

95 95 95

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification
Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

339 42

19:00

251

251

17:00

17:00

95 95

42 42

Required Value

100

Time Period

7:00

8:00

9:00

X Y (actual)

55 55

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE %

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

42 42

100

Overall %

Compliance

27 %
857

857

857

857

251

27 %

Y (warrant threshold)

251

27 %

10:00 16:00

42

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

18:00 19:00

95

27 %

Hour Ending

55 55

Average % Compliance

27 %

Restricted Flow

Signal Justification 1:

42

Justification 4

68

68

68

6810:00

Restricted Flow

1A

COMPLIANCE %

1B

COMPLIANCE % 42 42

100100 100 100 100

Total 

Across

100 800

18:00

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES
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Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Background 2031 - Weekday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

< 1440

Pedestrian Volume Analysis

< 200

13-24

Justification 5: Collision Experience

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

Justified

Justified

Not Justified Not Justified

Justified

Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

25-36

8 Hour Vehicular 

Volume V8

Overall %

Compliance

0 %

Analysis Sheet FB - Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Background 2031 - Weekday

YES NO

A     Total Volume 100 %

B     Crossing Volume 42 %

A     Main Road 95 %

B     Crossing Road 55 %

A     Justificaton 1 42 %

B     Justification 2 55 %

4. 4-Hr Volume
27 % FALSE TRUE

A     Volume

B     Delay

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met
TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision
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Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Elizabeth Street and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2031 Intersection Type: Existing Analyst: Madeleine Ferguson

Weekday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

480 720 600

120

480

50

170

720

75

924

70

854

40

900

120

600

170

900

170

41%

24%

103%

41%

95%

24%



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Dean Dr

What is the direction of the Main Road street? When was the data collected? Future Background 2031 - Saturday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

22 357 38 45 7 103 108 381 84 67 17 23 0

22 357 38 45 7 103 108 381 84 67 17 23 0

22 357 38 45 7 103 108 381 84 67 17 23 0

22 357 38 45 7 103 108 381 84 67 17 23 0

22 357 38 45 7 103 108 381 84 67 17 23 0

22 357 38 45 7 103 108 381 84 67 17 23 0

22 357 38 45 7 103 108 381 84 67 17 23 0

22 357 38 45 7 103 108 381 84 67 17 23 0

176 2,856 304 360 56 824 864 3,048 672 536 136 184 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Total

9:00

10:00

16:00

18:00

17:00

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Zone 4 (if needed)

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed)

0

30 8 8 0

20,005 25 0

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Highway 89 & Concession Rd 7/ Dean Dr

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Background 2031 - Saturday

Input Data Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Background 2031 - Saturday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,252 1,252 1,252 1,252 1,252 1,252 1,252 1,252

120 170 120 170 262 262 262 262 262 262 262 262

Both 1A and 1B 100% Fullfilled each of 8 hours Yes TRUE No FALSE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 990 990 990 990 990 990 990 990

50 75 50 75 129 129 129 129 129 129 129 129

Both 2A and 2B 100% Fullfilled each of 8 hours Yes TRUE No FALSE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Justification 1 TRUE FALSE YES TRUE NO FALSE

Justification 2 TRUE FALSE

Total 

Across

Section 

Percent

800 100

100 100 100 100 800 100

100 100

Guidance Approach Lanes

1 lanes 2 or More lanes

100 100 100

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification
Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

800 100

19:00

198

198

17:00

17:00

100 100

100 100

Required Value

100

JUSTIFIED

Time Period

7:00

8:00

9:00

X Y (actual)

100 100

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE %

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

100 100

100

Overall %

Compliance

78 %
990

990

990

990

198

78 %

Y (warrant threshold)

198

78 %

10:00 16:00

100

Justification 3: Combination

Justification Satisfied 80% or More

18:00 19:00

100

78 %

Hour Ending

100 100

Average % Compliance

78 %

Restricted Flow

Signal Justification 1:

100

Justification 4

155

155

155

15510:00

Restricted Flow

1A

COMPLIANCE %

1B

COMPLIANCE % 100 100

100100 100 100 100

Total 

Across

100 800

18:00

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES
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Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Background 2031 - Saturday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

< 1440

Pedestrian Volume Analysis

< 200

13-24

Justification 5: Collision Experience

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

Justified

Justified

Not Justified Not Justified

Justified

Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

25-36

8 Hour Vehicular 

Volume V8

Overall %

Compliance

0 %

Analysis Sheet Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Background 2031 - Saturday

YES NO

A     Total Volume 100 %

B     Crossing Volume 100 %

A     Main Road 100 %

B     Crossing Road 100 %

A     Justificaton 1 100 %

B     Justification 2 100 %

4. 4-Hr Volume
78 % FALSE TRUE

A     Volume

B     Delay

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met
TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

TRUE FALSE

TRUE FALSE

TRUE FALSE

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision
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Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Dean Drive and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2031 Intersection Type: Existing Analyst: Madeleine Ferguson

Saturday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: X Yes No

Proposed Intersection Requires 150 % Justication

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

480 720 600

120

480

50

170

720

75

1249

261

988

172

900

120

600

170

900

170

139%

101%

139%

154%

110%

101%



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Elizabeth St

What is the direction of the Main Road street? When was the data collected? Future Background 2031 - Saturday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

36 520 3 1 3 5 14 551 80 78 3 33 0

36 520 3 1 3 5 14 551 80 78 3 33 0

36 520 3 1 3 5 14 551 80 78 3 33 0

36 520 3 1 3 5 14 551 80 78 3 33 0

36 520 3 1 3 5 14 551 80 78 3 33 0

36 520 3 1 3 5 14 551 80 78 3 33 0

36 520 3 1 3 5 14 551 80 78 3 33 0

36 520 3 1 3 5 14 551 80 78 3 33 0

288 4,160 24 8 24 40 112 4,408 640 624 24 264 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Total

9:00

10:00

16:00

18:00

17:00

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Zone 4 (if needed)

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed)

0

30 8 8 0

20,005 25 0

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Highway 89 & Concession Rd 7/ Elizabeth St

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Background 2031 - Saturday
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Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Background 2031 - Saturday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,327 1,327 1,327 1,327 1,327 1,327 1,327 1,327

120 170 120 170 123 123 123 123 123 123 123 123

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,204 1,204 1,204 1,204 1,204 1,204 1,204 1,204

50 75 50 75 82 82 82 82 82 82 82 82

Both 2A and 2B 100% Fullfilled each of 8 hours Yes TRUE No FALSE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 TRUE FALSE

Total 

Across

Section 

Percent

800 100

100 100 100 100 800 100

100 100

Guidance Approach Lanes

1 lanes 2 or More lanes

100 100 100

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification
Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

579 72

19:00

136

136

17:00

17:00

100 100

72 72

Required Value

100

Time Period

7:00

8:00

9:00

X Y (actual)

100 100

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE %

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

72 72

100

Overall %

Compliance

84 %
1,204

1,204

1,204

1,204

136

84 %

Y (warrant threshold)

136

84 %

10:00 16:00

72

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

18:00 19:00

100

84 %

Hour Ending

100 100

Average % Compliance

84 %

Restricted Flow

Signal Justification 1:

72

Justification 4

114

114

114

11410:00

Restricted Flow

1A

COMPLIANCE %

1B

COMPLIANCE % 72 72

100100 100 100 100

Total 

Across

100 800

18:00

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES
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Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Background 2031 - Saturday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

< 1440

Pedestrian Volume Analysis

< 200

13-24

Justification 5: Collision Experience

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

Justified

Justified

Not Justified Not Justified

Justified

Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

25-36

8 Hour Vehicular 

Volume V8

Overall %

Compliance

0 %

Analysis Sheet Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Background 2031 - Saturday

YES NO

A     Total Volume 100 %

B     Crossing Volume 72 %

A     Main Road 100 %

B     Crossing Road 100 %

A     Justificaton 1 72 %

B     Justification 2 100 %

4. 4-Hr Volume
84 % FALSE TRUE

A     Volume

B     Delay

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met
TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

TRUE FALSE

FALSE TRUE

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision
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Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Elizabeth Street and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2031 Intersection Type: Existing Analyst: Madeleine Ferguson

Saturday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

480 720 600

120

480

50

170

720

75

1324

121

1203

81

900

120

600

170

900

170

71%

48%

147%

71%

134%

48%



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Dean Dr

What is the direction of the Main Road street? When was the data collected? Future Background 2036 - Weekday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

18 387 23 21 8 52 57 388 42 36 5 20 0

18 387 23 21 8 52 57 388 42 36 5 20 0

18 387 23 21 8 52 57 388 42 36 5 20 0

18 387 23 21 8 52 57 388 42 36 5 20 0

18 387 23 21 8 52 57 388 42 36 5 20 0

18 387 23 21 8 52 57 388 42 36 5 20 0

18 387 23 21 8 52 57 388 42 36 5 20 0

18 387 23 21 8 52 57 388 42 36 5 20 0

144 3,096 184 168 64 416 456 3,104 336 288 40 160 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

0

30 8 8 0

20,005 25 0

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Total

9:00

10:00

16:00

18:00

17:00

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Highway 89 & Concession Rd 7/ Dean Dr

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Background 2036 - Weekday

Input Data FB - Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Background 2036 - Weekday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,057 1,057 1,057 1,057 1,057 1,057 1,057 1,057

120 170 120 170 142 142 142 142 142 142 142 142

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 915 915 915 915 915 915 915 915

50 75 50 75 65 65 65 65 65 65 65 65

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Justification 1 TRUE FALSE YES TRUE NO FALSE

Justification 2 TRUE FALSE

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

100100 100 100 100

Total 

Across

100 800

18:00

1A

COMPLIANCE %

1B

COMPLIANCE % 84 84

Restricted Flow

Signal Justification 1:

84

Justification 4

81

81

81

8110:00

Restricted Flow

18:00 19:00

100

36 %

Hour Ending

87 87

Average % Compliance

36 %

36 %

10:00 16:00

84

Justification 3: Combination

Justification Satisfied 80% or More

Overall %

Compliance

36 %
915

915

915

915

226

36 %

Y (warrant threshold)

226

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

84 84

100

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE % 87 87

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

JUSTIFIED

Time Period

7:00

8:00

9:00

X Y (actual)

226

226

17:00

17:00

100 100

84 84

Required Value

100

Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

668 84

19:00

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

100 100

Guidance Approach Lanes

1 lanes 2 or More lanes

100 100 100

Total 

Across

Section 

Percent

800 100

87 87 87 87 693 87

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet FB - Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Background 2036 - Weekday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Overall %

Compliance

0 %

25-36

8 Hour Vehicular 

Volume V8

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

Justified

Justified

Not Justified Not Justified

Justified

Justified

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

13-24

Justification 5: Collision Experience

< 1440

Pedestrian Volume Analysis

< 200

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

Analysis Sheet FB - Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Background 2036 - Weekday

YES NO

A     Total Volume 100 %

B     Crossing Volume 84 %

A     Main Road 100 %

B     Crossing Road 87 %

A     Justificaton 1 84 %

B     Justification 2 87 %

4. 4-Hr Volume
36 % FALSE TRUE

A     Volume

B     Delay

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

TRUE FALSE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet FB - Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Dean Drive and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2036 Intersection Type: Existing Analyst: Madeleine Ferguson

Weekday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

83%

50%

117%

83%

102%

50%

1055

141

914

85

900

120

600

170

900

170

480 720 600

120

480

50

170

720

75

Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Elizabeth St

What is the direction of the Main Road street? When was the data collected? Future Background 2036 - Weekday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

33 453 3 0 1 4 8 435 57 46 1 31 0

33 453 3 0 1 4 8 435 57 46 1 31 0

33 453 3 0 1 4 8 435 57 46 1 31 0

33 453 3 0 1 4 8 435 57 46 1 31 0

33 453 3 0 1 4 8 435 57 46 1 31 0

33 453 3 0 1 4 8 435 57 46 1 31 0

33 453 3 0 1 4 8 435 57 46 1 31 0

33 453 3 0 1 4 8 435 57 46 1 31 0

264 3,624 24 0 8 32 64 3,480 456 368 8 248 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

0

30 8 8 0

20,005 25 0

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Total

9:00

10:00

16:00

18:00

17:00

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Highway 89 & Concession Rd 7/ Elizabeth St

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Background 2036 - Weekday

Input Data FB - Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Background 2036 - Weekday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,072 1,072 1,072 1,072 1,072 1,072 1,072 1,072

120 170 120 170 83 83 83 83 83 83 83 83

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 989 989 989 989 989 989 989 989

50 75 50 75 47 47 47 47 47 47 47 47

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

100100 100 100 100

Total 

Across

100 800

18:00

1A

COMPLIANCE %

1B

COMPLIANCE % 49 49

Restricted Flow

Signal Justification 1:

49

Justification 4

78

78

78

7810:00

Restricted Flow

18:00 19:00

100

39 %

Hour Ending

63 63

Average % Compliance

39 %

39 %

10:00 16:00

49

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

Overall %

Compliance

39 %
989

989

989

989

198

39 %

Y (warrant threshold)

198

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

49 49

100

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE % 63 63

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)Time Period

7:00

8:00

9:00

X Y (actual)

198

198

17:00

17:00

100 100

49 49

Required Value

100

Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

391 49

19:00

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

100 100

Guidance Approach Lanes

1 lanes 2 or More lanes

100 100 100

Total 

Across

Section 

Percent

800 100

63 63 63 63 501 63

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet FB - Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Background 2036 - Weekday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Overall %

Compliance

0 %

25-36

8 Hour Vehicular 

Volume V8

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

Justified

Justified

Not Justified Not Justified

Justified

Justified

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

13-24

Justification 5: Collision Experience

< 1440

Pedestrian Volume Analysis

< 200

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

Analysis Sheet FB - Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Background 2036 - Weekday

YES NO

A     Total Volume 100 %

B     Crossing Volume 49 %

A     Main Road 100 %

B     Crossing Road 63 %

A     Justificaton 1 49 %

B     Justification 2 63 %

4. 4-Hr Volume
39 % FALSE TRUE

A     Volume

B     Delay

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet FB - Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Elizabeth Street and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2036 Intersection Type: Existing Analyst: Madeleine Ferguson

Weekday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

480 720 600

120

480

50

170

720

75

1067

81

986

46

900

120

600

48%

27%

119%

48%

110%

27%

170

900

170



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Dean Dr

What is the direction of the Main Road street? When was the data collected? Future Background 2036 - Saturday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

26 416 40 46 8 112 114 443 98 77 20 27 0

26 416 40 46 8 112 114 443 98 77 20 27 0

26 416 40 46 8 112 114 443 98 77 20 27 0

26 416 40 46 8 112 114 443 98 77 20 27 0

26 416 40 46 8 112 114 443 98 77 20 27 0

26 416 40 46 8 112 114 443 98 77 20 27 0

26 416 40 46 8 112 114 443 98 77 20 27 0

26 416 40 46 8 112 114 443 98 77 20 27 0

208 3,328 320 368 64 896 912 3,544 784 616 160 216 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

0

30 8 8 0

20,005 25 0

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Total

9:00

10:00

16:00

18:00

17:00

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Highway 89 & Concession Rd 7/ Dean Dr

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Background 2036 - Saturday

Input Data Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Background 2036 - Saturday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,427 1,427 1,427 1,427 1,427 1,427 1,427 1,427

120 170 120 170 290 290 290 290 290 290 290 290

Both 1A and 1B 100% Fullfilled each of 8 hours Yes TRUE No FALSE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,137 1,137 1,137 1,137 1,137 1,137 1,137 1,137

50 75 50 75 143 143 143 143 143 143 143 143

Both 2A and 2B 100% Fullfilled each of 8 hours Yes TRUE No FALSE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Justification 1 TRUE FALSE YES TRUE NO FALSE

Justification 2 TRUE FALSE

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

100100 100 100 100

Total 

Across

100 800

18:00

1A

COMPLIANCE %

1B

COMPLIANCE % 100 100

Restricted Flow

Signal Justification 1:

100

Justification 4

166

166

166

16610:00

Restricted Flow

18:00 19:00

100

100 %

Hour Ending

100 100

Average % Compliance

100 %

100 %

10:00 16:00

100

Justification 3: Combination

Justification Satisfied 80% or More

Overall %

Compliance

100 %
1,137

1,137

1,137

1,137

152

100 %

Y (warrant threshold)

152

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

100 100

100

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE % 100 100

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

JUSTIFIED

Time Period

7:00

8:00

9:00

X Y (actual)

152

152

17:00

17:00

100 100

100 100

Required Value

100

Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

800 100

19:00

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

100 100

Guidance Approach Lanes

1 lanes 2 or More lanes

100 100 100

Total 

Across

Section 

Percent

800 100

100 100 100 100 800 100

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Background 2036 - Saturday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Overall %

Compliance

0 %

25-36

8 Hour Vehicular 

Volume V8

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

Justified

Justified

Not Justified Not Justified

Justified

Justified

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

13-24

Justification 5: Collision Experience

< 1440

Pedestrian Volume Analysis

< 200

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

Analysis Sheet Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Background 2036 - Saturday

YES NO

A     Total Volume 100 %

B     Crossing Volume 100 %

A     Main Road 100 %

B     Crossing Road 100 %

A     Justificaton 1 100 %

B     Justification 2 100 %

4. 4-Hr Volume
100 % TRUE FALSE

A     Volume

B     Delay

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

TRUE FALSE

TRUE FALSE

TRUE FALSE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision
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Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Dean Drive and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2036 Intersection Type: Existing Analyst: Madeleine Ferguson

Saturday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: X Yes No

Proposed Intersection Requires 150 % Justication

158%

111%

158%

170%

126%

111%

1424

289

1135

188

900

120

600

170

900

170

480 720 600

120

480

50

170

720

75

Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Elizabeth St

What is the direction of the Main Road street? When was the data collected? Future Background 2036 - Saturday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

42 597 4 1 4 6 16 630 93 90 3 38 0

42 597 4 1 4 6 16 630 93 90 3 38 0

42 597 4 1 4 6 16 630 93 90 3 38 0

42 597 4 1 4 6 16 630 93 90 3 38 0

42 597 4 1 4 6 16 630 93 90 3 38 0

42 597 4 1 4 6 16 630 93 90 3 38 0

42 597 4 1 4 6 16 630 93 90 3 38 0

42 597 4 1 4 6 16 630 93 90 3 38 0

336 4,776 32 8 32 48 128 5,040 744 720 24 304 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Total

9:00

10:00

16:00

18:00

17:00

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Zone 4 (if needed)

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed)

0

30 8 8 0

20,005 25 0

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Highway 89 & Concession Rd 7/ Elizabeth St

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Background 2036 - Saturday

Input Data Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Background 2036 - Saturday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,524 1,524 1,524 1,524 1,524 1,524 1,524 1,524

120 170 120 170 142 142 142 142 142 142 142 142

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,382 1,382 1,382 1,382 1,382 1,382 1,382 1,382

50 75 50 75 95 95 95 95 95 95 95 95

Both 2A and 2B 100% Fullfilled each of 8 hours Yes TRUE No FALSE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Justification 1 TRUE FALSE YES TRUE NO FALSE

Justification 2 TRUE FALSE

Total 

Across

Section 

Percent

800 100

100 100 100 100 800 100

100 100

Guidance Approach Lanes

1 lanes 2 or More lanes

100 100 100

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification
Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

668 84

19:00

115

115

17:00

17:00

100 100

84 84

JUSTIFIED

Time Period

7:00

8:00

9:00

X Y (actual)

100 100

Justification

Heaviest Minor 

Approach
Required Value

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE %

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

84 84

100

Overall %

Compliance

100 %
1,382

1,382

1,382

1,382

115

100 %

Y (warrant threshold)

115

100 %

10:00 16:00

84

Justification 3: Combination

Justification Satisfied 80% or More

18:00 19:00

100

100 %

Hour Ending

100 100

Average % Compliance

100 %

Restricted Flow

Signal Justification 1:

84

Justification 4

131

131

131

13110:00

Restricted Flow

1A

COMPLIANCE %

1B

COMPLIANCE % 84 84

100 100100 100 100 100

Total 

Across

100

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

800

18:00

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Background 2036 - Saturday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

< 1440

Pedestrian Volume Analysis

< 200

13-24

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

Justified

Justified

Not Justified Not Justified

Justified

Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Justification 5: Collision Experience

25-36

8 Hour Vehicular 

Volume V8

Overall %

Compliance

0 %

Analysis Sheet Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Background 2036 - Saturday

YES NO

A     Total Volume 100 %

B     Crossing Volume 84 %

A     Main Road 100 %

B     Crossing Road 100 %

A     Justificaton 1 84 %

B     Justification 2 100 %

4. 4-Hr Volume
100 % TRUE FALSE

A     Volume

B     Delay

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met
TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

TRUE FALSE

TRUE FALSE

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision
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Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Elizabeth Street and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2036 Intersection Type: Existing Analyst: Madeleine Ferguson

Saturday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

480 720 600

120

480

50

170

720

75

1520

141

1379

94

900

120

600

83%

55%

169%

83%

153%

55%

170

900

170



Input Data Sheet

What are the intersecting roadways? CR 7 and Street A 

What is the direction of the Main Road street? When was the data collected? Future Total 2026 - Weekday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

8 44 0 70 0 8 0 45 54 0 0 0 0

8 44 0 70 0 8 0 45 54 0 0 0 0

8 44 0 70 0 8 0 45 54 0 0 0 0

8 44 0 70 0 8 0 45 54 0 0 0 0

8 44 0 70 0 8 0 45 54 0 0 0 0

8 44 0 70 0 8 0 45 54 0 0 0 0

8 44 0 70 0 8 0 45 54 0 0 0 0

8 44 0 70 0 8 0 45 54 0 0 0 0

64 352 0 560 0 64 0 360 432 0 0 0 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

0

30 8 8 0

20,005 25 0

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

8:00

Minor Westbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Northbound Approach Main Southbound ApproachMinor Eastbound Approach

19:00

Total

9:00

10:00

16:00

18:00

17:00

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

CR 7 and Street A 

North-South

1

3

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Total 2026 - Weekday

Input Data CR7 & Street A_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: CR 7 and Street A Count Date: Future Total 2026 - Weekday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE TRUE FALSE FALSE

480 720 600 900 229 229 229 229 229 229 229 229

180 255 180 255 78 78 78 78 78 78 78 78

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE TRUE FALSE FALSE

480 720 600 900 151 151 151 151 151 151 151 151

50 75 50 75 70 70 70 70 70 70 70 70

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

3232 32 32 32

Total 

Across

32 254

18:00

1A

COMPLIANCE %

1B

COMPLIANCE % 31 31

Restricted Flow

Signal Justification 1:

31

Justification 4

8

8

8

816:00

Restricted Flow

18:00 19:00

21

2 %

Hour Ending

93 93

Average % Compliance

2 %

2 %

10:00 16:00

31

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

Overall %

Compliance

2 %
158

158

158

158

441

2 %

Y (warrant threshold)

441

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

31 31

32

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE % 93 93

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)Time Period

8:00

9:00

10:00

X Y (actual)

441

441

17:00

17:00

21 21

31 31

Required Value

32

Section 

Percent

7:00 8:00 9:00 10:00 16:00

32

245 31

19:00

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

21 21

Guidance Approach Lanes

1 lanes 2 or More lanes

21 21 21

Total 

Across

Section 

Percent

168 21

93 93 93 93 747 93

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet CR7 & Street A_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: CR 7 and Street A Count Date: Future Total 2026 - Weekday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Overall %

Compliance

0 %

25-36

8 Hour Vehicular 

Volume V8

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

Justified

Justified

Not Justified Not Justified

Justified

Justified

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

13-24

Justification 5: Collision Experience

< 1440

Pedestrian Volume Analysis

< 200

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

Analysis Sheet CR7 & Street A_Justification 1-6 10/19/2017



Results Sheet

Intersection: CR 7 and Street A Count Date: Future Total 2026 - Weekday

YES NO

A     Total Volume 32 %

B     Crossing Volume 31 %

A     Main Road 21 %

B     Crossing Road 93 %

A     Justificaton 1 31 %

B     Justification 2 21 %

4. 4-Hr Volume
2 % FALSE TRUE

A     Volume

B     Delay

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet CR7 & Street A_Justification 1-6 10/19/2017



Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: CR7 and Street A Major Rd. Lanes: 1 Project No.: 1101-4125

Horizon Year: 2026 Intersection Type: Existing Analyst: Madeleine Ferguson

Weekday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

480 720 600

120

480

50

170

720

75

227

150

77

70

900

120

600

170

900

170

32%

11%

32%

88%

11%

93%



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Dean Dr

What is the direction of the Main Road street? When was the data collected? Future Total 2026 - Weekday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

14 301 13 17 6 43 73 330 32 27 4 15 0

14 301 13 17 6 43 73 330 32 27 4 15 0

14 301 13 17 6 43 73 330 32 27 4 15 0

14 301 13 17 6 43 73 330 32 27 4 15 0

14 301 13 17 6 43 73 330 32 27 4 15 0

14 301 13 17 6 43 73 330 32 27 4 15 0

14 301 13 17 6 43 73 330 32 27 4 15 0

14 301 13 17 6 43 73 330 32 27 4 15 0

112 2,408 104 136 48 344 584 2,640 256 216 32 120 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Total

9:00

10:00

16:00

18:00

17:00

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Zone 4 (if needed)

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed)

0

30 8 8 0

20,005 25 0

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Highway 89 & Concession Rd 7/ Dean Dr

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Total 2026 - Weekday
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Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Total 2026 - Weekday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 875 875 875 875 875 875 875 875

120 170 120 170 112 112 112 112 112 112 112 112

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 763 763 763 763 763 763 763 763

50 75 50 75 50 50 50 50 50 50 50 50

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

Total 

Across

Section 

Percent

678 85

67 67 67 67 533 67

85 85

Guidance Approach Lanes

1 lanes 2 or More lanes

85 85 85

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification
Section 

Percent

7:00 8:00 9:00 10:00 16:00

97

527 66

19:00

295

295

17:00

17:00

85 85

66 66

Required Value

97

Time Period

7:00

8:00

9:00

X Y (actual)

67 67

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE %

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

66 66

97

Overall %

Compliance

22 %
763

763

763

763

295

22 %

Y (warrant threshold)

295

22 %

10:00 16:00

66

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

18:00 19:00

85

22 %

Hour Ending

67 67

Average % Compliance

22 %

Restricted Flow

Signal Justification 1:

66

Justification 4

66

66

66

6610:00

Restricted Flow

1A

COMPLIANCE %

1B

COMPLIANCE % 66 66

9797 97 97 97

Total 

Across

97 778

18:00

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES
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Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Total 2026 - Weekday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

< 1440

Pedestrian Volume Analysis

< 200

13-24

Justification 5: Collision Experience

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

Justified

Justified

Not Justified Not Justified

Justified

Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

25-36

8 Hour Vehicular 

Volume V8

Overall %

Compliance

0 %

Analysis Sheet Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Total 2026 - Weekday

YES NO

A     Total Volume 97 %

B     Crossing Volume 66 %

A     Main Road 85 %

B     Crossing Road 67 %

A     Justificaton 1 66 %

B     Justification 2 67 %

4. 4-Hr Volume
22 % FALSE TRUE

A     Volume

B     Delay

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met
TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Dean Drive and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2026 Intersection Type: Existing Analyst: Madeleine Ferguson

Weekday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

480 720 600

120

480

50

170

720

75

870

111

759

49

900

120

600

170

900

170

65%

29%

97%

65%

84%

29%



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Elizabeth St

What is the direction of the Main Road street? When was the data collected? Future Total 2026 - Weekday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

28 406 3 0 1 3 6 411 42 34 1 26 0

28 406 3 0 1 3 6 411 42 34 1 26 0

28 406 3 0 1 3 6 411 42 34 1 26 0

28 406 3 0 1 3 6 411 42 34 1 26 0

28 406 3 0 1 3 6 411 42 34 1 26 0

28 406 3 0 1 3 6 411 42 34 1 26 0

28 406 3 0 1 3 6 411 42 34 1 26 0

28 406 3 0 1 3 6 411 42 34 1 26 0

224 3,248 24 0 8 24 48 3,288 336 272 8 208 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Total

9:00

10:00

16:00

18:00

17:00

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Zone 4 (if needed)

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed)

0

30 8 8 0

20,005 25 0

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Highway 89 & Concession Rd 7/ Elizabeth St

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Total 2026 - Weekday

Input Data Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Total 2026 - Weekday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 961 961 961 961 961 961 961 961

120 170 120 170 65 65 65 65 65 65 65 65

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 896 896 896 896 896 896 896 896

50 75 50 75 35 35 35 35 35 35 35 35

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

Total 

Across

Section 

Percent

796 100

47 47 47 47 373 47

100 100

Guidance Approach Lanes

1 lanes 2 or More lanes

100 100 100

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification
Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

306 38

19:00

234

234

17:00

17:00

100 100

38 38

Required Value

100

Time Period

7:00

8:00

9:00

X Y (actual)

47 47

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE %

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

38 38

100

Overall %

Compliance

26 %
896

896

896

896

234

26 %

Y (warrant threshold)

234

26 %

10:00 16:00

38

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

18:00 19:00

100

26 %

Hour Ending

47 47

Average % Compliance

26 %

Restricted Flow

Signal Justification 1:

38

Justification 4

61

61

61

6110:00

Restricted Flow

1A

COMPLIANCE %

1B

COMPLIANCE % 38 38

100100 100 100 100

Total 

Across

100 800

18:00

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES
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Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Total 2026 - Weekday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

< 1440

Pedestrian Volume Analysis

< 200

13-24

Justification 5: Collision Experience

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

Justified

Justified

Not Justified Not Justified

Justified

Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

25-36

8 Hour Vehicular 

Volume V8

Overall %

Compliance

0 %

Analysis Sheet Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Total 2026 - Weekday

YES NO

A     Total Volume 100 %

B     Crossing Volume 38 %

A     Main Road 100 %

B     Crossing Road 47 %

A     Justificaton 1 38 %

B     Justification 2 47 %

4. 4-Hr Volume
26 % FALSE TRUE

A     Volume

B     Delay

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met
TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Elizabeth Street and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2026 Intersection Type: Existing Analyst: Madeleine Ferguson

Weekday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

37%

20%

106%

37%

99%

20%

958

63

895

34

900

120

600

170

900

170

480 720 600

120

480

50

170

720

75

Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical



Input Data Sheet

What are the intersecting roadways? CR7 & Street A

What is the direction of the Main Road street? When was the data collected? Future Total 2026 - Saturday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

9 62 0 96 0 11 0 59 56 0 0 0 0

9 62 0 96 0 11 0 59 56 0 0 0 0

9 62 0 96 0 11 0 59 56 0 0 0 0

9 62 0 96 0 11 0 59 56 0 0 0 0

9 62 0 96 0 11 0 59 56 0 0 0 0

9 62 0 96 0 11 0 59 56 0 0 0 0

9 62 0 96 0 11 0 59 56 0 0 0 0

9 62 0 96 0 11 0 59 56 0 0 0 0

72 496 0 768 0 88 0 472 448 0 0 0 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

0

30 8 8 0

20,005 25 0

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

8:00

Minor Westbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Northbound Approach Main Southbound ApproachMinor Eastbound Approach

19:00

Total

9:00

10:00

16:00

18:00

17:00

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

CR7 & Street A

North-South

1

3

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Total 2026 - Saturday

Input Data CR7 & Street A_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: CR7 & Street A Count Date: Future Total 2026 - Saturday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE TRUE FALSE FALSE

480 720 600 900 293 293 293 293 293 293 293 293

180 255 180 255 107 107 107 107 107 107 107 107

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE TRUE FALSE FALSE

480 720 600 900 186 186 186 186 186 186 186 186

50 75 50 75 96 96 96 96 96 96 96 96

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

4141 41 41 41

Total 

Across

41 326

18:00

1A

COMPLIANCE %

1B

COMPLIANCE % 42 42

Restricted Flow

Signal Justification 1:

42

Justification 4

107

107

107

10710:00

Restricted Flow

18:00 19:00

26

25 %

Hour Ending

100 100

Average % Compliance

25 %

25 %

10:00 16:00

42

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

Overall %

Compliance

25 %
186

186

186

186

424

25 %

Y (warrant threshold)

424

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

42 42

41

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE % 100 100

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)Time Period

7:00

8:00

9:00

X Y (actual)

424

424

17:00

17:00

26 26

42 42

Required Value

41

Section 

Percent

7:00 8:00 9:00 10:00 16:00

41

336 42

19:00

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

26 26

Guidance Approach Lanes

1 lanes 2 or More lanes

26 26 26

Total 

Across

Section 

Percent

207 26

100 100 100 100 800 100

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES
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Analysis Sheet

Intersection: CR7 & Street A Count Date: Future Total 2026 - Saturday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Overall %

Compliance

0 %

25-36

8 Hour Vehicular 

Volume V8

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

Justified

Justified

Not Justified Not Justified

Justified

Justified

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

13-24

Justification 5: Collision Experience

< 1440

Pedestrian Volume Analysis

< 200

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

Analysis Sheet CR7 & Street A_Justification 1-6 10/19/2017



Results Sheet

Intersection: CR7 & Street A Count Date: Future Total 2026 - Saturday

YES NO

A     Total Volume 41 %

B     Crossing Volume 42 %

A     Main Road 26 %

B     Crossing Road 100 %

A     Justificaton 1 41 %

B     Justification 2 26 %

4. 4-Hr Volume
25 % FALSE TRUE

A     Volume

B     Delay

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet CR7 & Street A_Justification 1-6 10/19/2017



Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: CR7 and Street A Major Rd. Lanes: 1 Project No.: 1101-4125

Horizon Year: 2026 Intersection Type: Proposed Analyst: Madeleine Ferguson

Saturday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

41%

15%

41%

109%

15%

128%

292

186

106

96

900

120

600

170

900

170

480 720 600

120

480

50

170

720

75

Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Dean Dr

What is the direction of the Main Road street? When was the data collected? Future Total 2026 - Saturday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

19 363 11 49 6 104 90 380 73 58 15 20 0

19 363 11 49 6 104 90 380 73 58 15 20 0

19 363 11 49 6 104 90 380 73 58 15 20 0

19 363 11 49 6 104 90 380 73 58 15 20 0

19 363 11 49 6 104 90 380 73 58 15 20 0

19 363 11 49 6 104 90 380 73 58 15 20 0

19 363 11 49 6 104 90 380 73 58 15 20 0

19 363 11 49 6 104 90 380 73 58 15 20 0

152 2,904 88 392 48 832 720 3,040 584 464 120 160 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

0

30 8 8 0

20,005 25 0

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Total

9:00

10:00

16:00

18:00

17:00

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Highway 89 & Concession Rd 7/ Dean Dr

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Total 2026 - Saturday

Input Data Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Total 2026 - Saturday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,188 1,188 1,188 1,188 1,188 1,188 1,188 1,188

120 170 120 170 252 252 252 252 252 252 252 252

Both 1A and 1B 100% Fullfilled each of 8 hours Yes TRUE No FALSE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 936 936 936 936 936 936 936 936

50 75 50 75 122 122 122 122 122 122 122 122

Both 2A and 2B 100% Fullfilled each of 8 hours Yes TRUE No FALSE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Justification 1 TRUE FALSE YES TRUE NO FALSE

Justification 2 TRUE FALSE

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

100100 100 100 100

Total 

Across

100 800

18:00

1A

COMPLIANCE %

1B

COMPLIANCE % 100 100

Restricted Flow

Signal Justification 1:

100

Justification 4

159

159

159

15910:00

Restricted Flow

18:00 19:00

100

73 %

Hour Ending

100 100

Average % Compliance

73 %

73 %

10:00 16:00

100

Justification 3: Combination

Justification Satisfied 80% or More

Overall %

Compliance

73 %
936

936

936

936

218

73 %

Y (warrant threshold)

218

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

100 100

100

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE % 100 100

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

JUSTIFIED

Time Period

7:00

8:00

9:00

X Y (actual)

218

218

17:00

17:00

100 100

100 100

Required Value

100

Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

800 100

19:00

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

100 100

Guidance Approach Lanes

1 lanes 2 or More lanes

100 100 100

Total 

Across

Section 

Percent

800 100

100 100 100 100 800 100

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Total 2026 - Saturday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Overall %

Compliance

0 %

25-36

8 Hour Vehicular 

Volume V8

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

Justified

Justified

Not Justified Not Justified

Justified

Justified

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

13-24

Justification 5: Collision Experience

< 1440

Pedestrian Volume Analysis

< 200

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

Analysis Sheet Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Total 2026 - Saturday

YES NO

A     Total Volume 100 %

B     Crossing Volume 100 %

A     Main Road 100 %

B     Crossing Road 100 %

A     Justificaton 1 100 %

B     Justification 2 100 %

4. 4-Hr Volume
73 % FALSE TRUE

A     Volume

B     Delay

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

TRUE FALSE

TRUE FALSE

TRUE FALSE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Dean Drive and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2026 Intersection Type: Existing Analyst: Madeleine Ferguson

Saturday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: X Yes No

Proposed Intersection Requires 150 % Justication

132%

93%

132%

148%

104%

93%

1186

251

935

158

900

120

600

170

900

170

480 720 600

120

480

50

170

720

75

Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Elizabeth St

What is the direction of the Main Road street? When was the data collected? Future Total 2026 - Saturday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

35 514 3 1 3 5 12 523 69 67 2 29 0

35 514 3 1 3 5 12 523 69 67 2 29 0

35 514 3 1 3 5 12 523 69 67 2 29 0

35 514 3 1 3 5 12 523 69 67 2 29 0

35 514 3 1 3 5 12 523 69 67 2 29 0

35 514 3 1 3 5 12 523 69 67 2 29 0

35 514 3 1 3 5 12 523 69 67 2 29 0

35 514 3 1 3 5 12 523 69 67 2 29 0

280 4,112 24 8 24 40 96 4,184 552 536 16 232 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Total

9:00

10:00

16:00

18:00

17:00

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Zone 4 (if needed)

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed)

0

30 8 8 0

20,005 25 0

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Highway 89 & Concession Rd 7/ Elizabeth St

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Total 2026 - Saturday

Input Data Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Total 2026 - Saturday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,263 1,263 1,263 1,263 1,263 1,263 1,263 1,263

120 170 120 170 107 107 107 107 107 107 107 107

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,156 1,156 1,156 1,156 1,156 1,156 1,156 1,156

50 75 50 75 71 71 71 71 71 71 71 71

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 TRUE FALSE

Total 

Across

Section 

Percent

800 100

95 95 95 95 757 95

100 100

Guidance Approach Lanes

1 lanes 2 or More lanes

100 100 100

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification
Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

504 63

19:00

148

148

17:00

17:00

100 100

63 63

Required Value

100

Time Period

7:00

8:00

9:00

X Y (actual)

95 95

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE %

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

63 63

100

Overall %

Compliance

66 %
1,156

1,156

1,156

1,156

148

66 %

Y (warrant threshold)

148

66 %

10:00 16:00

63

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

18:00 19:00

100

66 %

Hour Ending

95 95

Average % Compliance

66 %

Restricted Flow

Signal Justification 1:

63

Justification 4

98

98

98

9810:00

Restricted Flow

1A

COMPLIANCE %

1B

COMPLIANCE % 63 63

100100 100 100 100

Total 

Across

100 800

18:00

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Total 2026 - Saturday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

< 1440

Pedestrian Volume Analysis

< 200

13-24

Justification 5: Collision Experience

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

Justified

Justified

Not Justified Not Justified

Justified

Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

25-36

8 Hour Vehicular 

Volume V8

Overall %

Compliance

0 %

Analysis Sheet Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Total 2026 - Saturday

YES NO

A     Total Volume 100 %

B     Crossing Volume 63 %

A     Main Road 100 %

B     Crossing Road 95 %

A     Justificaton 1 63 %

B     Justification 2 95 %

4. 4-Hr Volume
66 % FALSE TRUE

A     Volume

B     Delay

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met
TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision
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Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Elizabeth Street and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2026 Intersection Type: Existing Analyst: Madeleine Ferguson

Saturday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

480 720 600

120

480

50

170

720

75

1260

106

1154

70

900

120

600

170

900

170

62%

41%

140%

62%

128%

41%



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Elizabeth St

What is the direction of the Main Road street? When was the data collected? Future Total 2026 - Saturday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

32 453 3 1 3 5 12 483 69 67 2 28 0

32 453 3 1 3 5 12 483 69 67 2 28 0

32 453 3 1 3 5 12 483 69 67 2 28 0

32 453 3 1 3 5 12 483 69 67 2 28 0

32 453 3 1 3 5 12 483 69 67 2 28 0

32 453 3 1 3 5 12 483 69 67 2 28 0

32 453 3 1 3 5 12 483 69 67 2 28 0

32 453 3 1 3 5 12 483 69 67 2 28 0

256 3,624 24 8 24 40 96 3,864 552 536 16 224 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

0

30 8 8 0

20,005 25 0

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Total

9:00

10:00

16:00

18:00

17:00

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Highway 89 & Concession Rd 7/ Elizabeth St

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Total 2026 - Saturday

Input Data Hwy 89 & Street B_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Total 2026 - Saturday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,158 1,158 1,158 1,158 1,158 1,158 1,158 1,158

120 170 120 170 106 106 106 106 106 106 106 106

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,052 1,052 1,052 1,052 1,052 1,052 1,052 1,052

50 75 50 75 71 71 71 71 71 71 71 71

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 TRUE FALSE

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

100100 100 100 100

Total 

Across

100 800

18:00

1A

COMPLIANCE %

1B

COMPLIANCE % 62 62

Restricted Flow

Signal Justification 1:

62

Justification 4

97

97

97

9710:00

Restricted Flow

18:00 19:00

100

55 %

Hour Ending

95 95

Average % Compliance

55 %

55 %

10:00 16:00

62

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

Overall %

Compliance

55 %
1,052

1,052

1,052

1,052

177

55 %

Y (warrant threshold)

177

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

62 62

100

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE % 95 95

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)Time Period

7:00

8:00

9:00

X Y (actual)

177

177

17:00

17:00

100 100

62 62

Required Value

100

Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

499 62

19:00

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

100 100

Guidance Approach Lanes

1 lanes 2 or More lanes

100 100 100

Total 

Across

Section 

Percent

800 100

95 95 95 95 757 95

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet Hwy 89 & Street B_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Total 2026 - Saturday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Overall %

Compliance

0 %

25-36

8 Hour Vehicular 

Volume V8

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

Justified

Justified

Not Justified Not Justified

Justified

Justified

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

13-24

Justification 5: Collision Experience

< 1440

Pedestrian Volume Analysis

< 200

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

Analysis Sheet Hwy 89 & Street B_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Total 2026 - Saturday

YES NO

A     Total Volume 100 %

B     Crossing Volume 62 %

A     Main Road 100 %

B     Crossing Road 95 %

A     Justificaton 1 62 %

B     Justification 2 95 %

4. 4-Hr Volume
55 % FALSE TRUE

A     Volume

B     Delay

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet Hwy 89 & Street B_Justification 1-6 10/19/2017



Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Elizabeth Street and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2026 Intersection Type: Existing Analyst: Madeleine Ferguson

Saturday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

62%

41%

128%

62%

117%

41%

1154

105

1049

70

900

120

600

170

900

170

480 720 600

120

480

50

170

720

75

Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical



Input Data Sheet

What are the intersecting roadways? CR 7 and Street A 

What is the direction of the Main Road street? When was the data collected? Future Total 2031 - Weekday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

8 50 0 70 0 8 0 53 54 0 0 0 0

8 50 0 70 0 8 0 53 54 0 0 0 0

8 50 0 70 0 8 0 53 54 0 0 0 0

8 50 0 70 0 8 0 53 54 0 0 0 0

8 50 0 70 0 8 0 53 54 0 0 0 0

8 50 0 70 0 8 0 53 54 0 0 0 0

8 50 0 70 0 8 0 53 54 0 0 0 0

8 50 0 70 0 8 0 53 54 0 0 0 0

64 400 0 560 0 64 0 424 432 0 0 0 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

0

30 8 8 0

20,005 25 0

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

8:00

Minor Westbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Northbound Approach Main Southbound ApproachMinor Eastbound Approach

19:00

Total

9:00

10:00

16:00

18:00

17:00

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

CR 7 and Street A 

North-South

1

3

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Total 2031 - Weekday

Input Data CR7 & Street A_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: CR 7 and Street A Count Date: Future Total 2031 - Weekday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE TRUE FALSE FALSE

480 720 600 900 243 243 243 243 243 243 243 243

180 255 180 255 78 78 78 78 78 78 78 78

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE TRUE FALSE FALSE

480 720 600 900 165 165 165 165 165 165 165 165

50 75 50 75 70 70 70 70 70 70 70 70

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

3434 34 34 34

Total 

Across

34 270

18:00

1A

COMPLIANCE %

1B

COMPLIANCE % 31 31

Restricted Flow

Signal Justification 1:

31

Justification 4

78

78

78

7810:00

Restricted Flow

18:00 19:00

23

18 %

Hour Ending

93 93

Average % Compliance

18 %

18 %

10:00 16:00

31

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

Overall %

Compliance

18 %
165

165

165

165

436

18 %

Y (warrant threshold)

436

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

31 31

34

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE % 93 93

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)Time Period

7:00

8:00

9:00

X Y (actual)

436

436

17:00

17:00

23 23

31 31

Required Value

34

Section 

Percent

7:00 8:00 9:00 10:00 16:00

34

245 31

19:00

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

23 23

Guidance Approach Lanes

1 lanes 2 or More lanes

23 23 23

Total 

Across

Section 

Percent

183 23

93 93 93 93 747 93

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet CR7 & Street A_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: CR 7 and Street A Count Date: Future Total 2031 - Weekday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Overall %

Compliance

0 %

25-36

8 Hour Vehicular 

Volume V8

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

Justified

Justified

Not Justified Not Justified

Justified

Justified

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

13-24

Justification 5: Collision Experience

< 1440

Pedestrian Volume Analysis

< 200

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

Analysis Sheet CR7 & Street A_Justification 1-6 10/19/2017



Results Sheet

Intersection: CR 7 and Street A Count Date: Future Total 2031 - Weekday

YES NO

A     Total Volume 34 %

B     Crossing Volume 31 %

A     Main Road 23 %

B     Crossing Road 93 %

A     Justificaton 1 31 %

B     Justification 2 23 %

4. 4-Hr Volume
18 % FALSE TRUE

A     Volume

B     Delay

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet CR7 & Street A_Justification 1-6 10/19/2017



Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: CR 7 and Street A Major Rd. Lanes: 1 Project No.: 1101-4125

Horizon Year: 2031 Intersection Type: Existing Analyst: Madeleine Ferguson

Weekday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

480 720 600

120

480

50

170

720

75

241

164

77

70

900

120

600

170

900

170

33%

11%

33%

96%

11%

93%



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Dean Dr

What is the direction of the Main Road street? When was the data collected? Future Total 2031 - Weekday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

16 334 21 20 7 46 51 335 37 31 5 18 0

16 334 21 20 7 46 51 335 37 31 5 18 0

16 334 21 20 7 46 51 335 37 31 5 18 0

16 334 21 20 7 46 51 335 37 31 5 18 0

16 334 21 20 7 46 51 335 37 31 5 18 0

16 334 21 20 7 46 51 335 37 31 5 18 0

16 334 21 20 7 46 51 335 37 31 5 18 0

16 334 21 20 7 46 51 335 37 31 5 18 0

128 2,672 168 160 56 368 408 2,680 296 248 40 144 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

0

30 8 8 0

20,005 25 0

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Total

9:00

10:00

16:00

18:00

17:00

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Highway 89 & Concession Rd 7/ Dean Dr

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Total 2031 - Weekday

Input Data FB - Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Total 2031 - Weekday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 921 921 921 921 921 921 921 921

120 170 120 170 127 127 127 127 127 127 127 127

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 794 794 794 794 794 794 794 794

50 75 50 75 58 58 58 58 58 58 58 58

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

100100 100 100 100

Total 

Across

100 800

18:00

1A

COMPLIANCE %

1B

COMPLIANCE % 75 75

Restricted Flow

Signal Justification 1:

75

Justification 4

73

73

73

7310:00

Restricted Flow

18:00 19:00

88

26 %

Hour Ending

77 77

Average % Compliance

26 %

26 %

10:00 16:00

75

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

Overall %

Compliance

26 %
794

794

794

794

280

26 %

Y (warrant threshold)

280

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

75 75

100

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE % 77 77

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)Time Period

7:00

8:00

9:00

X Y (actual)

280

280

17:00

17:00

88 88

75 75

Required Value

100

Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

598 75

19:00

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

88 88

Guidance Approach Lanes

1 lanes 2 or More lanes

88 88 88

Total 

Across

Section 

Percent

706 88

77 77 77 77 619 77

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet FB - Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Total 2031 - Weekday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Overall %

Compliance

0 %

25-36

8 Hour Vehicular 

Volume V8

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

Justified

Justified

Not Justified Not Justified

Justified

Justified

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

13-24

Justification 5: Collision Experience

< 1440

Pedestrian Volume Analysis

< 200

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

Analysis Sheet FB - Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Total 2031 - Weekday

YES NO

A     Total Volume 100 %

B     Crossing Volume 75 %

A     Main Road 88 %

B     Crossing Road 77 %

A     Justificaton 1 75 %

B     Justification 2 77 %

4. 4-Hr Volume
26 % FALSE TRUE

A     Volume

B     Delay

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet FB - Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Dean Drive and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2031 Intersection Type: Existing Analyst: Madeleine Ferguson

Weekday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

74%

44%

102%

74%

88%

44%

915

125

790

75

900

120

600

170

900

170

480 720 600

120

480

50

170

720

75

Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Elizabeth St

What is the direction of the Main Road street? When was the data collected? Future Total 2031 - Weekday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

32 458 3 0 1 3 7 461 49 40 1 29 0

32 458 3 0 1 3 7 461 49 40 1 29 0

32 458 3 0 1 3 7 461 49 40 1 29 0

32 458 3 0 1 3 7 461 49 40 1 29 0

32 458 3 0 1 3 7 461 49 40 1 29 0

32 458 3 0 1 3 7 461 49 40 1 29 0

32 458 3 0 1 3 7 461 49 40 1 29 0

32 458 3 0 1 3 7 461 49 40 1 29 0

256 3,664 24 0 8 24 56 3,688 392 320 8 232 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

0

30 8 8 0

20,005 25 0

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Total

9:00

10:00

16:00

18:00

17:00

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Highway 89 & Concession Rd 7/ Elizabeth St

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Total 2031 - Weekday

Input Data Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Total 2031 - Weekday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,084 1,084 1,084 1,084 1,084 1,084 1,084 1,084

120 170 120 170 74 74 74 74 74 74 74 74

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,010 1,010 1,010 1,010 1,010 1,010 1,010 1,010

50 75 50 75 41 41 41 41 41 41 41 41

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

100100 100 100 100

Total 

Across

100 800

18:00

1A

COMPLIANCE %

1B

COMPLIANCE % 44 44

Restricted Flow

Signal Justification 1:

44

Justification 4

70

70

70

7010:00

Restricted Flow

18:00 19:00

100

37 %

Hour Ending

55 55

Average % Compliance

37 %

37 %

10:00 16:00

44

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

Overall %

Compliance

37 %
1,010

1,010

1,010

1,010

191

37 %

Y (warrant threshold)

191

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

44 44

100

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE % 55 55

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)Time Period

7:00

8:00

9:00

X Y (actual)

191

191

17:00

17:00

100 100

44 44

Required Value

100

Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

348 44

19:00

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

100 100

Guidance Approach Lanes

1 lanes 2 or More lanes

100 100 100

Total 

Across

Section 

Percent

800 100

55 55 55 55 437 55

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Total 2031 - Weekday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Overall %

Compliance

0 %

25-36

8 Hour Vehicular 

Volume V8

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

Justified

Justified

Not Justified Not Justified

Justified

Justified

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

13-24

Justification 5: Collision Experience

< 1440

Pedestrian Volume Analysis

< 200

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

Analysis Sheet Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Total 2031 - Weekday

YES NO

A     Total Volume 100 %

B     Crossing Volume 44 %

A     Main Road 100 %

B     Crossing Road 55 %

A     Justificaton 1 44 %

B     Justification 2 55 %

4. 4-Hr Volume
37 % FALSE TRUE

A     Volume

B     Delay

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Elizabeth Street and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2031 Intersection Type: Existing Analyst: Madeleine Ferguson

Weekday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

480 720 600

120

480

50

170

720

75

1081

73

1008

40

900

120

600

170

900

170

43%

24%

120%

43%

112%

24%



Input Data Sheet

What are the intersecting roadways? CR7 & Street A

What is the direction of the Main Road street? When was the data collected? Future Total 2031 - Saturday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

9 73 0 96 0 11 0 68 56 0 0 0 0

9 73 0 96 0 11 0 68 56 0 0 0 0

9 73 0 96 0 11 0 68 56 0 0 0 0

9 73 0 96 0 11 0 68 56 0 0 0 0

9 73 0 96 0 11 0 68 56 0 0 0 0

9 73 0 96 0 11 0 68 56 0 0 0 0

9 73 0 96 0 11 0 68 56 0 0 0 0

9 73 0 96 0 11 0 68 56 0 0 0 0

72 584 0 768 0 88 0 544 448 0 0 0 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

0

30 8 8 0

20,005 25 0

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

8:00

Minor Westbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Northbound Approach Main Southbound ApproachMinor Eastbound Approach

19:00

Total

9:00

10:00

16:00

18:00

17:00

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

CR7 & Street A

North-South

1

3

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Total 2031 - Saturday

Input Data CR7 & Street A_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: CR7 & Street A Count Date: Future Total 2031 - Saturday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE TRUE FALSE FALSE

480 720 600 900 313 313 313 313 313 313 313 313

180 255 180 255 107 107 107 107 107 107 107 107

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE TRUE FALSE FALSE

480 720 600 900 206 206 206 206 206 206 206 206

50 75 50 75 96 96 96 96 96 96 96 96

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

4343 43 43 43

Total 

Across

43 348

18:00

1A

COMPLIANCE %

1B

COMPLIANCE % 42 42

Restricted Flow

Signal Justification 1:

42

Justification 4

107

107

107

10710:00

Restricted Flow

18:00 19:00

29

25 %

Hour Ending

100 100

Average % Compliance

26 %

25 %

10:00 16:00

42

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

Overall %

Compliance

25 %
186

186

186

206

424

25 %

Y (warrant threshold)

412

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

42 42

43

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE % 100 100

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)Time Period

7:00

8:00

9:00

X Y (actual)

424

424

17:00

17:00

29 29

42 42

Required Value

43

Section 

Percent

7:00 8:00 9:00 10:00 16:00

43

336 42

19:00

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

29 29

Guidance Approach Lanes

1 lanes 2 or More lanes

29 29 29

Total 

Across

Section 

Percent

229 29

100 100 100 100 800 100

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet CR7 & Street A_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: CR7 & Street A Count Date: Future Total 2031 - Saturday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Overall %

Compliance

0 %

25-36

8 Hour Vehicular 

Volume V8

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

Justified

Justified

Not Justified Not Justified

Justified

Justified

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

13-24

Justification 5: Collision Experience

< 1440

Pedestrian Volume Analysis

< 200

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

Analysis Sheet CR7 & Street A_Justification 1-6 10/19/2017



Results Sheet

Intersection: CR7 & Street A Count Date: Future Total 2031 - Saturday

YES NO

A     Total Volume 43 %

B     Crossing Volume 42 %

A     Main Road 29 %

B     Crossing Road 100 %

A     Justificaton 1 42 %

B     Justification 2 29 %

4. 4-Hr Volume
25 % FALSE TRUE

A     Volume

B     Delay

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet CR7 & Street A_Justification 1-6 10/19/2017



Major Road: CR7 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: CR7 and Street A Major Rd. Lanes: 1 Project No.: 1101-4125

Horizon Year: 2031 Intersection Type: Proposed Analyst: Madeleine Ferguson

Saturday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

480 720 600

120

480

50

170

720

75

312

206

106

96

900

120

600

170

900

170

43%

15%

43%

121%

15%

128%



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Dean Dr

What is the direction of the Main Road street? When was the data collected? Future Total 2031 - Saturday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

22 357 38 45 7 103 108 381 84 67 17 23 0

22 357 38 45 7 103 108 381 84 67 17 23 0

22 357 38 45 7 103 108 381 84 67 17 23 0

22 357 38 45 7 103 108 381 84 67 17 23 0

22 357 38 45 7 103 108 381 84 67 17 23 0

22 357 38 45 7 103 108 381 84 67 17 23 0

22 357 38 45 7 103 108 381 84 67 17 23 0

22 357 38 45 7 103 108 381 84 67 17 23 0

176 2,856 304 360 56 824 864 3,048 672 536 136 184 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Total

9:00

10:00

16:00

18:00

17:00

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Zone 4 (if needed)

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed)

0

30 8 8 0

20,005 25 0

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Highway 89 & Concession Rd 7/ Dean Dr

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Total 2031 - Saturday

Input Data Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Total 2031 - Saturday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,252 1,252 1,252 1,252 1,252 1,252 1,252 1,252

120 170 120 170 262 262 262 262 262 262 262 262

Both 1A and 1B 100% Fullfilled each of 8 hours Yes TRUE No FALSE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 990 990 990 990 990 990 990 990

50 75 50 75 129 129 129 129 129 129 129 129

Both 2A and 2B 100% Fullfilled each of 8 hours Yes TRUE No FALSE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Justification 1 TRUE FALSE YES TRUE NO FALSE

Justification 2 TRUE FALSE

Total 

Across

Section 

Percent

800 100

100 100 100 100 800 100

100 100

Guidance Approach Lanes

1 lanes 2 or More lanes

100 100 100

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification
Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

800 100

19:00

198

198

17:00

17:00

100 100

100 100

Required Value

100

JUSTIFIED

Time Period

7:00

8:00

9:00

X Y (actual)

100 100

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE %

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

100 100

100

Overall %

Compliance

78 %
990

990

990

990

198

78 %

Y (warrant threshold)

198

78 %

10:00 16:00

100

Justification 3: Combination

Justification Satisfied 80% or More

18:00 19:00

100

78 %

Hour Ending

100 100

Average % Compliance

78 %

Restricted Flow

Signal Justification 1:

100

Justification 4

155

155

155

15510:00

Restricted Flow

1A

COMPLIANCE %

1B

COMPLIANCE % 100 100

100100 100 100 100

Total 

Across

100 800

18:00

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Total 2031 - Saturday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

< 1440

Pedestrian Volume Analysis

< 200

13-24

Justification 5: Collision Experience

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

Justified

Justified

Not Justified Not Justified

Justified

Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

25-36

8 Hour Vehicular 

Volume V8

Overall %

Compliance

0 %

Analysis Sheet Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Total 2031 - Saturday

YES NO

A     Total Volume 100 %

B     Crossing Volume 100 %

A     Main Road 100 %

B     Crossing Road 100 %

A     Justificaton 1 100 %

B     Justification 2 100 %

4. 4-Hr Volume
78 % FALSE TRUE

A     Volume

B     Delay

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met
TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

TRUE FALSE

TRUE FALSE

TRUE FALSE

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Dean Drive and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2031 Intersection Type: Existing Analyst: Madeleine Ferguson

Saturday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: X Yes No

Proposed Intersection Requires 150 % Justication

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

480 720 600

120

480

50

170

720

75

1249

261

988

172

900

120

600

170

900

170

139%

101%

139%

154%

110%

101%



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Elizabeth St

What is the direction of the Main Road street? When was the data collected? Future Total 2031 - Saturday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

39 581 3 1 3 5 14 591 80 78 3 34 0

39 581 3 1 3 5 14 591 80 78 3 34 0

39 581 3 1 3 5 14 591 80 78 3 34 0

39 581 3 1 3 5 14 591 80 78 3 34 0

39 581 3 1 3 5 14 591 80 78 3 34 0

39 581 3 1 3 5 14 591 80 78 3 34 0

39 581 3 1 3 5 14 591 80 78 3 34 0

39 581 3 1 3 5 14 591 80 78 3 34 0

312 4,648 24 8 24 40 112 4,728 640 624 24 272 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

0

30 8 8 0

20,005 25 0

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Total

9:00

10:00

16:00

18:00

17:00

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Highway 89 & Concession Rd 7/ Elizabeth St

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Total 2031 - Saturday

Input Data Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Total 2031 - Saturday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,432 1,432 1,432 1,432 1,432 1,432 1,432 1,432

120 170 120 170 124 124 124 124 124 124 124 124

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,308 1,308 1,308 1,308 1,308 1,308 1,308 1,308

50 75 50 75 82 82 82 82 82 82 82 82

Both 2A and 2B 100% Fullfilled each of 8 hours Yes TRUE No FALSE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 TRUE FALSE

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

100100 100 100 100

Total 

Across

100 800

18:00

1A

COMPLIANCE %

1B

COMPLIANCE % 73 73

Restricted Flow

Signal Justification 1:

73

Justification 4

115

115

115

11510:00

Restricted Flow

18:00 19:00

100

98 %

Hour Ending

100 100

Average % Compliance

98 %

98 %

10:00 16:00

73

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

Overall %

Compliance

98 %
1,308

1,308

1,308

1,308

117

98 %

Y (warrant threshold)

117

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

73 73

100

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE % 100 100

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)Time Period

7:00

8:00

9:00

X Y (actual)

117

117

17:00

17:00

100 100

73 73

Required Value

100

Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

584 73

19:00

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

100 100

Guidance Approach Lanes

1 lanes 2 or More lanes

100 100 100

Total 

Across

Section 

Percent

800 100

100 100 100 100 800 100

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Total 2031 - Saturday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Overall %

Compliance

0 %

25-36

8 Hour Vehicular 

Volume V8

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

Justified

Justified

Not Justified Not Justified

Justified

Justified

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

13-24

Justification 5: Collision Experience

< 1440

Pedestrian Volume Analysis

< 200

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

Analysis Sheet Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Total 2031 - Saturday

YES NO

A     Total Volume 100 %

B     Crossing Volume 73 %

A     Main Road 100 %

B     Crossing Road 100 %

A     Justificaton 1 73 %

B     Justification 2 100 %

4. 4-Hr Volume
98 % FALSE TRUE

A     Volume

B     Delay

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

TRUE FALSE

FALSE TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Elizabeth Street and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2031 Intersection Type: Existing Analyst: Madeleine Ferguson

Saturday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

72%

48%

159%

72%

145%

48%

1429

122

1307

81

900

120

600

170

900

170

480 720 600

120

480

50

170

720

75

Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical



Input Data Sheet

What are the intersecting roadways? CR 7 and Street A 

What is the direction of the Main Road street? When was the data collected? Future Total 2036 - Weekday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

8 58 0 70 0 8 0 61 54 0 0 0 0

8 58 0 0 0 8 0 61 54 0 0 0 0

8 58 0 0 0 8 0 61 54 0 0 0 0

8 58 0 0 0 8 0 61 54 0 0 0 0

8 58 0 0 0 8 0 61 54 0 0 0 0

8 58 0 0 0 8 0 61 54 0 0 0 0

8 58 0 0 0 8 0 61 54 0 0 0 0

8 58 0 0 0 8 0 61 54 0 0 0 0

64 464 0 70 0 64 0 488 432 0 0 0 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

0

30 8 8 0

20,005 25 0

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

8:00

Minor Westbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Northbound Approach Main Southbound ApproachMinor Eastbound Approach

19:00

Total

9:00

10:00

16:00

18:00

17:00

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

CR 7 and Street A 

North-South

1

3

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Total 2036 - Weekday

Input Data CR7 & Street A_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: CR 7 and Street A Count Date: Future Total 2036 - Weekday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE TRUE FALSE FALSE

480 720 600 900 259 189 189 189 189 189 189 189

180 255 180 255 78 8 8 8 8 8 8 8

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE TRUE FALSE FALSE

480 720 600 900 181 181 181 181 181 181 181 181

50 75 50 75 70 0 0 0 0 0 0 0

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

2636 26 26 26

Total 

Across

26 220

18:00

1A

COMPLIANCE %

1B

COMPLIANCE % 31 3

Restricted Flow

Signal Justification 1:

3

Justification 4

78

8

8

810:00

Restricted Flow

18:00 19:00

25

2 %

Hour Ending

0 0

Average % Compliance

18 %

2 %

10:00 16:00

3

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

Overall %

Compliance

6 %
181

181

181

181

427

2 %

Y (warrant threshold)

427

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

3 3

26

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE % 93 0

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)Time Period

7:00

8:00

9:00

X Y (actual)

427

427

17:00

17:00

25 25

3 3

Required Value

26

Section 

Percent

7:00 8:00 9:00 10:00 16:00

27

53 7

19:00

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

25 25

Guidance Approach Lanes

1 lanes 2 or More lanes

25 25 25

Total 

Across

Section 

Percent

201 25

0 0 0 0 93 12

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet CR7 & Street A_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: CR 7 and Street A Count Date: Future Total 2036 - Weekday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Overall %

Compliance

0 %

25-36

8 Hour Vehicular 

Volume V8

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

Justified

Justified

Not Justified Not Justified

Justified

Justified

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

13-24

Justification 5: Collision Experience

< 1440

Pedestrian Volume Analysis

< 200

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

Analysis Sheet CR7 & Street A_Justification 1-6 10/19/2017



Results Sheet

Intersection: CR 7 and Street A Count Date: Future Total 2036 - Weekday

YES NO

A     Total Volume 27 %

B     Crossing Volume 7 %

A     Main Road 25 %

B     Crossing Road 12 %

A     Justificaton 1 7 %

B     Justification 2 12 %

4. 4-Hr Volume
6 % FALSE TRUE

A     Volume

B     Delay

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet CR7 & Street A_Justification 1-6 10/19/2017



Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: CR 7 and Street A Major Rd. Lanes: 1 Project No.: 1101-4125

Horizon Year: 2036 Intersection Type: Existing Analyst: Madeleine Ferguson

Weekday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

35%

11%

35%

106%

11%

93%

254

181

76

70

900

120

600

170

900

170

480 720 600

120

480

50

170

720

75

Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Dean Dr

What is the direction of the Main Road street? When was the data collected? Future Total 2036 - Weekday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

18 387 23 21 8 52 57 388 42 36 5 20 0

18 387 23 21 8 52 57 388 42 36 5 20 0

18 387 23 21 8 52 57 388 42 36 5 20 0

18 387 23 21 8 52 57 388 42 36 5 20 0

18 387 23 21 8 52 57 388 42 36 5 20 0

18 387 23 21 8 52 57 388 42 36 5 20 0

18 387 23 21 8 52 57 388 42 36 5 20 0

18 387 23 21 8 52 57 388 42 36 5 20 0

144 3,096 184 168 64 416 456 3,104 336 288 40 160 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

0

30 8 8 0

20,005 25 0

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Total

9:00

10:00

16:00

18:00

17:00

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Highway 89 & Concession Rd 7/ Dean Dr

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Total 2036 - Weekday

Input Data FB - Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Total 2036 - Weekday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,057 1,057 1,057 1,057 1,057 1,057 1,057 1,057

120 170 120 170 142 142 142 142 142 142 142 142

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 915 915 915 915 915 915 915 915

50 75 50 75 65 65 65 65 65 65 65 65

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Justification 1 TRUE FALSE YES TRUE NO FALSE

Justification 2 TRUE FALSE

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

100100 100 100 100

Total 

Across

100 800

18:00

1A

COMPLIANCE %

1B

COMPLIANCE % 84 84

Restricted Flow

Signal Justification 1:

84

Justification 4

81

81

81

8110:00

Restricted Flow

18:00 19:00

100

36 %

Hour Ending

87 87

Average % Compliance

36 %

36 %

10:00 16:00

84

Justification 3: Combination

Justification Satisfied 80% or More

Overall %

Compliance

36 %
915

915

915

915

226

36 %

Y (warrant threshold)

226

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

84 84

100

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE % 87 87

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

JUSTIFIED

Time Period

7:00

8:00

9:00

X Y (actual)

226

226

17:00

17:00

100 100

84 84

Required Value

100

Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

668 84

19:00

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

100 100

Guidance Approach Lanes

1 lanes 2 or More lanes

100 100 100

Total 

Across

Section 

Percent

800 100

87 87 87 87 693 87

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet FB - Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Total 2036 - Weekday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Overall %

Compliance

0 %

25-36

8 Hour Vehicular 

Volume V8

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

Justified

Justified

Not Justified Not Justified

Justified

Justified

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

13-24

Justification 5: Collision Experience

< 1440

Pedestrian Volume Analysis

< 200

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

Analysis Sheet FB - Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Total 2036 - Weekday

YES NO

A     Total Volume 100 %

B     Crossing Volume 84 %

A     Main Road 100 %

B     Crossing Road 87 %

A     Justificaton 1 84 %

B     Justification 2 87 %

4. 4-Hr Volume
36 % FALSE TRUE

A     Volume

B     Delay

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

TRUE FALSE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet FB - Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Dean Drive and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2036 Intersection Type: Existing Analyst: Madeleine Ferguson

Weekday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

480 720 600

120

480

50

170

720

75

1055

141

914

85

900

120

600

170

900

170

83%

50%

117%

83%

102%

50%



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Elizabeth St

What is the direction of the Main Road street? When was the data collected? Future Total 2036 - Weekday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

36 519 3 0 1 4 8 519 57 46 1 34 0

36 519 3 0 1 4 8 519 57 46 1 34 0

36 519 3 0 1 4 8 519 57 46 1 34 0

36 519 3 0 1 4 8 519 57 46 1 34 0

36 519 3 0 1 4 8 519 57 46 1 34 0

36 519 3 0 1 4 8 519 57 46 1 34 0

36 519 3 0 1 4 8 519 57 46 1 34 0

36 519 3 0 1 4 8 519 57 46 1 34 0

288 4,152 24 0 8 32 64 4,152 456 368 8 272 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

0

30 8 8 0

20,005 25 0

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Total

9:00

10:00

16:00

18:00

17:00

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Highway 89 & Concession Rd 7/ Elizabeth St

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Total 2036 - Weekday

Input Data Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Total 2036 - Weekday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,228 1,228 1,228 1,228 1,228 1,228 1,228 1,228

120 170 120 170 86 86 86 86 86 86 86 86

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,142 1,142 1,142 1,142 1,142 1,142 1,142 1,142

50 75 50 75 47 47 47 47 47 47 47 47

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

100100 100 100 100

Total 

Across

100 800

18:00

1A

COMPLIANCE %

1B

COMPLIANCE % 51 51

Restricted Flow

Signal Justification 1:

51

Justification 4

81

81

81

8110:00

Restricted Flow

18:00 19:00

100

54 %

Hour Ending

63 63

Average % Compliance

54 %

54 %

10:00 16:00

51

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

Overall %

Compliance

54 %
1,142

1,142

1,142

1,142

151

54 %

Y (warrant threshold)

151

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

51 51

100

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE % 63 63

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)Time Period

7:00

8:00

9:00

X Y (actual)

151

151

17:00

17:00

100 100

51 51

Required Value

100

Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

405 51

19:00

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

100 100

Guidance Approach Lanes

1 lanes 2 or More lanes

100 100 100

Total 

Across

Section 

Percent

800 100

63 63 63 63 501 63

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES
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Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Total 2036 - Weekday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Overall %

Compliance

0 %

25-36

8 Hour Vehicular 

Volume V8

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

Justified

Justified

Not Justified Not Justified

Justified

Justified

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

13-24

Justification 5: Collision Experience

< 1440

Pedestrian Volume Analysis

< 200

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000
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Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Total 2036 - Weekday

YES NO

A     Total Volume 100 %

B     Crossing Volume 51 %

A     Main Road 100 %

B     Crossing Road 63 %

A     Justificaton 1 51 %

B     Justification 2 63 %

4. 4-Hr Volume
54 % FALSE TRUE

A     Volume

B     Delay

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision
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Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Elizabeth Street and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2036 Intersection Type: Existing Analyst: Madeleine Ferguson

Weekday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

49%

27%

136%

49%

127%

27%

1225

84

1141

46

900

120

600

170

900

170

480 720 600

120

480

50

170

720

75

Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical



Input Data Sheet

What are the intersecting roadways? Hwy 89 and Street B 

What is the direction of the Main Road street? When was the data collected? Future Total 2036 - Weekday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

0 421 46 28 0 42 52 471 0 0 0 0 0

0 421 46 28 0 42 52 471 0 0 0 0 0

0 421 46 28 0 42 52 471 0 0 0 0 0

0 421 46 28 0 42 52 471 0 0 0 0 0

0 421 46 28 0 42 52 471 0 0 0 0 0

0 421 46 28 0 42 52 471 0 0 0 0 0

0 421 46 28 0 42 52 471 0 0 0 0 0

0 421 46 28 0 42 52 471 0 0 0 0 0

0 3,368 368 224 0 336 416 3,768 0 0 0 0 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Total

9:00

10:00

16:00

18:00

17:00

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Zone 4 (if needed)

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed)

0

30 8 8 0

20,005 25 0

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Hwy 89 and Street B 

East-West

2 or more

3

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Total 2036 - Weekday

Input Data hwy 89 and Street B_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Hwy 89 and Street B Count Date: Future Total 2036 - Weekday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,060 1,060 1,060 1,060 1,060 1,060 1,060 1,060

180 255 180 255 70 70 70 70 70 70 70 70

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 990 990 990 990 990 990 990 990

50 75 50 75 28 28 28 28 28 28 28 28

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

Total 

Across

Section 

Percent

800 100

37 37 37 37 299 37

100 100

Guidance Approach Lanes

1 lanes 2 or More lanes

100 100 100

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification
Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

220 27

19:00

198

198

17:00

17:00

100 100

27 27

Required Value

100

Time Period

7:00

8:00

9:00

X Y (actual)

37 37

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE %

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

27 27

100

Overall %

Compliance

35 %
990

990

990

990

198

35 %

Y (warrant threshold)

198

35 %

10:00 16:00

27

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

18:00 19:00

100

35 %

Hour Ending

37 37

Average % Compliance

35 %

Restricted Flow

Signal Justification 1:

27

Justification 4

70

70

70

7010:00

Restricted Flow

1A

COMPLIANCE %

1B

COMPLIANCE % 27 27

100100 100 100 100

Total 

Across

100 800

18:00

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES
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Analysis Sheet

Intersection: Hwy 89 and Street B Count Date: Future Total 2036 - Weekday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

< 1440

Pedestrian Volume Analysis

< 200

13-24

Justification 5: Collision Experience

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

Justified

Justified

Not Justified Not Justified

Justified

Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

25-36

8 Hour Vehicular 

Volume V8

Overall %

Compliance

0 %

Analysis Sheet hwy 89 and Street B_Justification 1-6 10/19/2017



Results Sheet

Intersection: Hwy 89 and Street B Count Date: Future Total 2036 - Weekday

YES NO

A     Total Volume 100 %

B     Crossing Volume 27 %

A     Main Road 100 %

B     Crossing Road 37 %

A     Justificaton 1 27 %

B     Justification 2 37 %

4. 4-Hr Volume
35 % FALSE TRUE

A     Volume

B     Delay

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met
TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision
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Major Road: Hwy 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Street B Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2036 Intersection Type: Proposed Analyst: Madeleine Ferguson

Weekday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

480 720 600

120

480

50

170

720

75

1058

69

989

36

900

120

600

170

900

170

41%

21%

118%

41%

110%

21%



Input Data Sheet

What are the intersecting roadways? CR7 & Street A

What is the direction of the Main Road street? When was the data collected? Future Total 2036 - Saturday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

9 85 0 96 0 11 0 79 56 0 0 0 0

9 85 0 96 0 11 0 79 56 0 0 0 0

9 85 0 96 0 11 0 79 56 0 0 0 0

9 85 0 96 0 11 0 79 56 0 0 0 0

9 85 0 96 0 11 0 79 56 0 0 0 0

9 85 0 96 0 11 0 79 56 0 0 0 0

9 85 0 96 0 11 0 79 56 0 0 0 0

9 85 0 96 0 11 0 79 56 0 0 0 0

72 680 0 768 0 88 0 632 448 0 0 0 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Total

9:00

10:00

16:00

18:00

17:00

8:00

Minor Westbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Northbound Approach Main Southbound ApproachMinor Eastbound Approach

19:00

Zone 4 (if needed)

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed)

0

30 8 8 0

20,005 25 0

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

CR7 & Street A

North-South

1

3

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Total 2036 - Saturday

Input Data CR7 & Street A_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: CR7 & Street A Count Date: Future Total 2036 - Saturday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE TRUE FALSE FALSE

480 720 600 900 336 336 336 336 336 336 336 336

180 255 180 255 107 107 107 107 107 107 107 107

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE TRUE FALSE FALSE

480 720 600 900 229 229 229 229 229 229 229 229

50 75 50 75 96 96 96 96 96 96 96 96

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

Total 

Across

Section 

Percent

254 32

100 100 100 100 800 100

32 32

Guidance Approach Lanes

1 lanes 2 or More lanes

32 32 32

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification
Section 

Percent

7:00 8:00 9:00 10:00 16:00

47

336 42

19:00

399

399

17:00

17:00

32 32

42 42

Required Value

47

Time Period

7:00

8:00

9:00

X Y (actual)

100 100

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE %

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

42 42

47

Overall %

Compliance

27 %
229

229

229

229

399

27 %

Y (warrant threshold)

399

27 %

10:00 16:00

42

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

18:00 19:00

32

27 %

Hour Ending

100 100

Average % Compliance

27 %

Restricted Flow

Signal Justification 1:

42

Justification 4

107

107

107

10710:00

Restricted Flow

1A

COMPLIANCE %

1B

COMPLIANCE % 42 42

4747 47 47 47

Total 

Across

47 373

18:00

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES
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Analysis Sheet

Intersection: CR7 & Street A Count Date: Future Total 2036 - Saturday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

< 1440

Pedestrian Volume Analysis

< 200

13-24

Justification 5: Collision Experience

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

Justified

Justified

Not Justified Not Justified

Justified

Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

25-36

8 Hour Vehicular 

Volume V8

Overall %

Compliance

0 %

Analysis Sheet CR7 & Street A_Justification 1-6 10/19/2017



Results Sheet

Intersection: CR7 & Street A Count Date: Future Total 2036 - Saturday

YES NO

A     Total Volume 47 %

B     Crossing Volume 42 %

A     Main Road 32 %

B     Crossing Road 100 %

A     Justificaton 1 42 %

B     Justification 2 32 %

4. 4-Hr Volume
27 % FALSE TRUE

A     Volume

B     Delay

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met
TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision
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Major Road: CR7 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: CR7 and Street A Major Rd. Lanes: 1 Project No.: 1101-4125

Horizon Year: 2036 Intersection Type: Proposed Analyst: Madeleine Ferguson

Saturday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

47%

15%

47%

135%

15%

128%

335

229

106

96

900

120

600

170

900

170

480 720 600

120

480

50

170

720

75

Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Dean Dr

What is the direction of the Main Road street? When was the data collected? Future Total 2036 - Saturday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

26 416 40 46 8 112 114 443 98 77 20 27 0

26 416 40 46 8 112 114 443 98 77 20 27 0

26 416 40 46 8 112 114 443 98 77 20 27 0

26 416 40 46 8 112 114 443 98 77 20 27 0

26 416 40 46 8 112 114 443 98 77 20 27 0

26 416 40 46 8 112 114 443 98 77 20 27 0

26 416 40 46 8 112 114 443 98 77 20 27 0

26 416 40 46 8 112 114 443 98 77 20 27 0

208 3,328 320 368 64 896 912 3,544 784 616 160 216 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

0

30 8 8 0

20,005 25 0

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Total

9:00

10:00

16:00

18:00

17:00

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Highway 89 & Concession Rd 7/ Dean Dr

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Total 2036 - Saturday

Input Data Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Total 2036 - Saturday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,427 1,427 1,427 1,427 1,427 1,427 1,427 1,427

120 170 120 170 290 290 290 290 290 290 290 290

Both 1A and 1B 100% Fullfilled each of 8 hours Yes TRUE No FALSE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,137 1,137 1,137 1,137 1,137 1,137 1,137 1,137

50 75 50 75 143 143 143 143 143 143 143 143

Both 2A and 2B 100% Fullfilled each of 8 hours Yes TRUE No FALSE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Justification 1 TRUE FALSE YES TRUE NO FALSE

Justification 2 TRUE FALSE

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

100100 100 100 100

Total 

Across

100 800

18:00

1A

COMPLIANCE %

1B

COMPLIANCE % 100 100

Restricted Flow

Signal Justification 1:

100

Justification 4

166

166

166

16610:00

Restricted Flow

18:00 19:00

100

100 %

Hour Ending

100 100

Average % Compliance

100 %

100 %

10:00 16:00

100

Justification 3: Combination

Justification Satisfied 80% or More

Overall %

Compliance

100 %
1,137

1,137

1,137

1,137

152

100 %

Y (warrant threshold)

152

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

100 100

100

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE % 100 100

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

JUSTIFIED

Time Period

7:00

8:00

9:00

X Y (actual)

152

152

17:00

17:00

100 100

100 100

Required Value

100

Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

800 100

19:00

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

100 100

Guidance Approach Lanes

1 lanes 2 or More lanes

100 100 100

Total 

Across

Section 

Percent

800 100

100 100 100 100 800 100

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Total 2036 - Saturday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Overall %

Compliance

0 %

25-36

8 Hour Vehicular 

Volume V8

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

Justified

Justified

Not Justified Not Justified

Justified

Justified

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

13-24

Justification 5: Collision Experience

< 1440

Pedestrian Volume Analysis

< 200

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

Analysis Sheet Hwy 89 & CR7 & Dean Dr_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Dean Dr Count Date: Future Total 2036 - Saturday

YES NO

A     Total Volume 100 %

B     Crossing Volume 100 %

A     Main Road 100 %

B     Crossing Road 100 %

A     Justificaton 1 100 %

B     Justification 2 100 %

4. 4-Hr Volume
100 % TRUE FALSE

A     Volume

B     Delay

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

TRUE FALSE

TRUE FALSE

TRUE FALSE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision
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Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Dean Drive and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2036 Intersection Type: Existing Analyst: Madeleine Ferguson

Saturday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: X Yes No

Proposed Intersection Requires 150 % Justication

158%

111%

158%

170%

126%

111%

1424

289

1135

188

900

120

600

170

900

170

480 720 600

120

480

50

170

720

75

Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical



Input Data Sheet

What are the intersecting roadways? Highway 89 & Concession Rd 7/ Elizabeth St

What is the direction of the Main Road street? When was the data collected? Future Total 2036 - Saturday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

45 658 4 1 4 6 16 670 93 90 3 39 0

45 658 4 1 4 6 16 670 93 90 3 39 0

45 658 4 1 4 6 16 670 93 90 3 39 0

45 658 4 1 4 6 16 670 93 90 3 39 0

45 658 4 1 4 6 16 670 93 90 3 39 0

45 658 4 1 4 6 16 670 93 90 3 39 0

45 658 4 1 4 6 16 670 93 90 3 39 0

45 658 4 1 4 6 16 670 93 90 3 39 0

360 5,264 32 8 32 48 128 5,360 744 720 24 312 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Total

9:00

10:00

16:00

18:00

17:00

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Zone 4 (if needed)

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed)

0

30 8 8 0

20,005 25 0

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Highway 89 & Concession Rd 7/ Elizabeth St

East-West

2 or more

4

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Total 2036 - Saturday

Input Data Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Total 2036 - Saturday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,629 1,629 1,629 1,629 1,629 1,629 1,629 1,629

120 170 120 170 143 143 143 143 143 143 143 143

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,486 1,486 1,486 1,486 1,486 1,486 1,486 1,486

50 75 50 75 95 95 95 95 95 95 95 95

Both 2A and 2B 100% Fullfilled each of 8 hours Yes TRUE No FALSE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes TRUE No FALSE

Justification 1 TRUE FALSE YES TRUE NO FALSE

Justification 2 TRUE FALSE

Total 

Across

Section 

Percent

800 100

100 100 100 100 800 100

100 100

Guidance Approach Lanes

1 lanes 2 or More lanes

100 100 100

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification
Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

673 84

19:00

115

115

17:00

17:00

100 100

84 84

Required Value

100

JUSTIFIED

Time Period

7:00

8:00

9:00

X Y (actual)

100 100

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE %

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

84 84

100

Overall %

Compliance

100 %
1,486

1,486

1,486

1,486

115

100 %

Y (warrant threshold)

115

100 %

10:00 16:00

84

Justification 3: Combination

Justification Satisfied 80% or More

18:00 19:00

100

100 %

Hour Ending

100 100

Average % Compliance

100 %

Restricted Flow

Signal Justification 1:

84

Justification 4

132

132

132

13210:00

Restricted Flow

1A

COMPLIANCE %

1B

COMPLIANCE % 84 84

100100 100 100 100

Total 

Across

100 800

18:00

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Total 2036 - Saturday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

< 1440

Pedestrian Volume Analysis

< 200

13-24

Justification 5: Collision Experience

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

Justified

Justified

Not Justified Not Justified

Justified

Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

25-36

8 Hour Vehicular 

Volume V8

Overall %

Compliance

0 %

Analysis Sheet Hwy 89 & CR7 & Elizabeth St_Justification 1-6 10/19/2017



Results Sheet

Intersection: Highway 89 & Concession Rd 7/ Elizabeth St Count Date: Future Total 2036 - Saturday

YES NO

A     Total Volume 100 %

B     Crossing Volume 84 %

A     Main Road 100 %

B     Crossing Road 100 %

A     Justificaton 1 84 %

B     Justification 2 100 %

4. 4-Hr Volume
100 % TRUE FALSE

A     Volume

B     Delay

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met
TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

TRUE FALSE

TRUE FALSE

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision
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Major Road: Highway 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Elizabeth Street and Concession Road 7 Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2036 Intersection Type: Existing Analyst: Madeleine Ferguson

Saturday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

480 720 600

120

480

50

170

720

75

1626

142

1484

94

900

120

600

170

900

170

84%

55%

181%

84%

165%

55%



Input Data Sheet

What are the intersecting roadways? Hwy 89 and Street B 

What is the direction of the Main Road street? When was the data collected? Future Total 2036 - Saturday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

0 455 37 41 0 55 54 485 0 0 0 0 0

0 455 37 41 0 55 54 485 0 0 0 0 0

0 455 37 41 0 55 54 485 0 0 0 0 0

0 455 37 41 0 55 54 485 0 0 0 0 0

0 455 37 41 0 55 54 485 0 0 0 0 0

0 455 37 41 0 55 54 485 0 0 0 0 0

0 455 37 41 0 55 54 485 0 0 0 0 0

0 455 37 41 0 55 54 485 0 0 0 0 0

0 3,640 296 328 0 440 432 3,880 0 0 0 0 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Total

9:00

10:00

16:00

18:00

17:00

8:00

Minor Southbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Eastbound Approach Main Westbound ApproachMinor Northbound Approach

19:00

Zone 4 (if needed)

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed)

0

30 8 8 0

20,005 25 0

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Hwy 89 and Street B 

East-West

2 or more

3

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Future Total 2036 - Saturday

Input Data hwy 89 and Street B_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: Hwy 89 and Street B Count Date: Future Total 2036 - Saturday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,127 1,127 1,127 1,127 1,127 1,127 1,127 1,127

180 255 180 255 96 96 96 96 96 96 96 96

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE FALSE FALSE TRUE

480 720 600 900 1,031 1,031 1,031 1,031 1,031 1,031 1,031 1,031

50 75 50 75 41 41 41 41 41 41 41 41

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

Total 

Across

Section 

Percent

800 100

55 55 55 55 437 55

100 100

Guidance Approach Lanes

1 lanes 2 or More lanes

100 100 100

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification
Section 

Percent

7:00 8:00 9:00 10:00 16:00

100

301 38

19:00

184

184

17:00

17:00

100 100

38 38

Required Value

100

Time Period

7:00

8:00

9:00

X Y (actual)

55 55

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE %

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

38 38

100

Overall %

Compliance

52 %
1,031

1,031

1,031

1,031

184

52 %

Y (warrant threshold)

184

52 %

10:00 16:00

38

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

18:00 19:00

100

52 %

Hour Ending

55 55

Average % Compliance

52 %

Restricted Flow

Signal Justification 1:

38

Justification 4

96

96

96

9610:00

Restricted Flow

1A

COMPLIANCE %

1B

COMPLIANCE % 38 38

100100 100 100 100

Total 

Across

100 800

18:00

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES
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Analysis Sheet

Intersection: Hwy 89 and Street B Count Date: Future Total 2036 - Saturday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

< 1440

Pedestrian Volume Analysis

< 200

13-24

Justification 5: Collision Experience

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

Justified

Justified

Not Justified Not Justified

Justified

Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

25-36

8 Hour Vehicular 

Volume V8

Overall %

Compliance

0 %

Analysis Sheet hwy 89 and Street B_Justification 1-6 10/19/2017



Results Sheet

Intersection: Hwy 89 and Street B Count Date: Future Total 2036 - Saturday

YES NO

A     Total Volume 100 %

B     Crossing Volume 38 %

A     Main Road 100 %

B     Crossing Road 55 %

A     Justificaton 1 38 %

B     Justification 2 55 %

4. 4-Hr Volume
52 % FALSE TRUE

A     Volume

B     Delay

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met
TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet hwy 89 and Street B_Justification 1-6 10/19/2017



Major Road: Hwy 89 Condition: Restricted Flow Date: 5-Sep-17

Minor Road: Street B Major Rd. Lanes: 2 Project No.: 1101-4125

Horizon Year: 2036 Intersection Type: Proposed Analyst: Madeleine Ferguson

Saturday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

56%

40%

125%

56%

114%

40%

1125

95

1030

68

900

120

600

170

900

170

480 720 600

120

480

50

170

720

75

Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical



Input Data Sheet

What are the intersecting roadways? CR 7 and Street A 

What is the direction of the Main Road street? When was the data collected? Sensitivity Analysis 2036 - Weekday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

8 58 0 86 0 8 0 61 74 0 0 0 0

8 58 0 86 0 8 0 61 74 0 0 0 0

8 58 0 86 0 8 0 61 74 0 0 0 0

8 58 0 86 0 8 0 61 74 0 0 0 0

8 58 0 86 0 8 0 61 74 0 0 0 0

8 58 0 86 0 8 0 61 74 0 0 0 0

8 58 0 86 0 8 0 61 74 0 0 0 0

8 58 0 86 0 8 0 61 74 0 0 0 0

64 464 0 688 0 64 0 488 592 0 0 0 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

0

30 8 8 0

20,005 25 0

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

8:00

Minor Westbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Northbound Approach Main Southbound ApproachMinor Eastbound Approach

19:00

Total

9:00

10:00

16:00

18:00

17:00

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

CR 7 and Street A 

North-South

1

3

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Sensitivity Analysis 2036 - Weekday

Input Data CR7 & Street A_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: CR 7 and Street A Count Date: Sensitivity Analysis 2036 - Weekday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE TRUE FALSE FALSE

480 720 600 900 295 295 295 295 295 295 295 295

180 255 180 255 94 94 94 94 94 94 94 94

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE TRUE FALSE FALSE

480 720 600 900 201 201 201 201 201 201 201 201

50 75 50 75 86 86 86 86 86 86 86 86

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

4141 41 41 41

Total 

Across

41 328

18:00

1A

COMPLIANCE %

1B

COMPLIANCE % 37 37

Restricted Flow

Signal Justification 1:

37

Justification 4

94

94

94

9410:00

Restricted Flow

18:00 19:00

28

23 %

Hour Ending

100 100

Average % Compliance

23 %

23 %

10:00 16:00

37

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

Overall %

Compliance

23 %
201

201

201

201

415

23 %

Y (warrant threshold)

415

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

37 37

41

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE % 100 100

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)Time Period

7:00

8:00

9:00

X Y (actual)

415

415

17:00

17:00

28 28

37 37

Required Value

41

Section 

Percent

7:00 8:00 9:00 10:00 16:00

41

295 37

19:00

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

28 28

Guidance Approach Lanes

1 lanes 2 or More lanes

28 28 28

Total 

Across

Section 

Percent

223 28

100 100 100 100 800 100

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet CR7 & Street A_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: CR 7 and Street A Count Date: Sensitivity Analysis 2036 - Weekday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Overall %

Compliance

0 %

25-36

8 Hour Vehicular 

Volume V8

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

Justified

Justified

Not Justified Not Justified

Justified

Justified

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

13-24

Justification 5: Collision Experience

< 1440

Pedestrian Volume Analysis

< 200

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

Analysis Sheet CR7 & Street A_Justification 1-6 10/19/2017



Results Sheet

Intersection: CR 7 and Street A Count Date: Sensitivity Analysis 2036 - Weekday

YES NO

A     Total Volume 41 %

B     Crossing Volume 37 %

A     Main Road 28 %

B     Crossing Road 100 %

A     Justificaton 1 37 %

B     Justification 2 28 %

4. 4-Hr Volume
23 % FALSE TRUE

A     Volume

B     Delay

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet CR7 & Street A_Justification 1-6 10/19/2017



Major Road: Highway 89 Condition: Restricted Flow Date: 18-Oct-17

Minor Road: CR 7 and Street A Major Rd. Lanes: 1 Project No.: 1101-4125

Horizon Year: 2036 Intersection Type: Existing Analyst: Madeleine Ferguson

Weekday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

41%

13%

41%

118%

13%

115%

293

200

93

86

900

120

600

170

900

170

480 720 600

120

480

50

170

720

75

Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical



Input Data Sheet

What are the intersecting roadways? County Road 50 and Street C

What is the direction of the Main Road street? When was the data collected? Sensitivity Analysis 2036 - Weekday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

0 250 5 0 0 0 47 222 0 5 0 48 0

0 250 5 0 0 0 47 222 0 5 0 48 0

0 250 5 0 0 0 47 222 0 5 0 48 0

0 250 5 0 0 0 47 222 0 5 0 48 0

0 250 5 0 0 0 47 222 0 5 0 48 0

0 250 5 0 0 0 47 222 0 5 0 48 0

0 250 5 0 0 0 47 222 0 5 0 48 0

0 250 5 0 0 0 47 222 0 5 0 48 0

0 2,000 40 0 0 0 376 1,776 0 40 0 384 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

0

30 8 8 0

20,005 25 0

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed) Zone 4 (if needed)

8:00

Minor Westbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Northbound Approach Main Southbound ApproachMinor Eastbound Approach

19:00

Total

9:00

10:00

16:00

18:00

17:00

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

County Road 50 and Street C

North-South

1

3

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Sensitivity Analysis 2036 - Weekday

Input Data CR50 and Street C_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: County Road 50 and Street C Count Date: Sensitivity Analysis 2036 - Weekday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE TRUE FALSE FALSE

480 720 600 900 577 577 577 577 577 577 577 577

180 255 180 255 53 53 53 53 53 53 53 53

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE TRUE FALSE FALSE

480 720 600 900 524 524 524 524 524 524 524 524

50 75 50 75 5 5 5 5 5 5 5 5

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

8080 80 80 80

Total 

Across

80 641

18:00

1A

COMPLIANCE %

1B

COMPLIANCE % 21 21

Restricted Flow

Signal Justification 1:

21

Justification 4

53

53

53

5310:00

Restricted Flow

18:00 19:00

73

21 %

Hour Ending

7 7

Average % Compliance

21 %

21 %

10:00 16:00

21

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

Overall %

Compliance

21 %
524

524

524

524

252

21 %

Y (warrant threshold)

252

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

21 21

80

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE % 7 7

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)Time Period

7:00

8:00

9:00

X Y (actual)

252

252

17:00

17:00

73 73

21 21

Required Value

80

Section 

Percent

7:00 8:00 9:00 10:00 16:00

80

166 21

19:00

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification

73 73

Guidance Approach Lanes

1 lanes 2 or More lanes

73 73 73

Total 

Across

Section 

Percent

582 73

7 7 7 7 53 7

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet CR50 and Street C_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: County Road 50 and Street C Count Date: Sensitivity Analysis 2036 - Weekday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

Overall %

Compliance

0 %

25-36

8 Hour Vehicular 

Volume V8

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

Justified

Justified

Not Justified Not Justified

Justified

Justified

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

13-24

Justification 5: Collision Experience

< 1440

Pedestrian Volume Analysis

< 200

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

Analysis Sheet CR50 and Street C_Justification 1-6 10/19/2017



Results Sheet

Intersection: County Road 50 and Street C Count Date: Sensitivity Analysis 2036 - Weekday

YES NO

A     Total Volume 80 %

B     Crossing Volume 21 %

A     Main Road 73 %

B     Crossing Road 7 %

A     Justificaton 1 21 %

B     Justification 2 7 %

4. 4-Hr Volume
21 % FALSE TRUE

A     Volume

B     Delay

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet CR50 and Street C_Justification 1-6 10/19/2017



Major Road: County Road 50 Condition: Restricted Flow Date: 18-Oct-17

Minor Road: Street C Major Rd. Lanes: 1 Project No.: 1101-4125

Horizon Year: 2036 Intersection Type: Proposed Analyst: Madeleine Ferguson

Weekday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

80%

7%

80%

308%

7%

7%

575

523

52

5

900

120

600

170

900

170

480 720 600

120

480

50

170

720

75

Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical



Input Data Sheet

What are the intersecting roadways? CR7 & Street A

What is the direction of the Main Road street? When was the data collected? Sensitivity Analysis 2036 - Saturday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

9 85 0 109 0 11 0 79 65 0 0 0 0

9 85 0 109 0 11 0 79 65 0 0 0 0

9 85 0 109 0 11 0 79 65 0 0 0 0

9 85 0 109 0 11 0 79 65 0 0 0 0

9 85 0 109 0 11 0 79 65 0 0 0 0

9 85 0 109 0 11 0 79 65 0 0 0 0

9 85 0 109 0 11 0 79 65 0 0 0 0

9 85 0 109 0 11 0 79 65 0 0 0 0

72 680 0 872 0 88 0 632 520 0 0 0 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Total

9:00

10:00

16:00

18:00

17:00

8:00

Minor Westbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Northbound Approach Main Southbound ApproachMinor Eastbound Approach

19:00

Zone 4 (if needed)

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed)

0

30 8 8 0

20,005 25 0

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

CR7 & Street A

North-South

1

3

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Sensitivity Analysis 2036 - Saturday

Input Data CR7 & Street A_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: CR7 & Street A Count Date: Sensitivity Analysis 2036 - Saturday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE TRUE FALSE FALSE

480 720 600 900 358 358 358 358 358 358 358 358

180 255 180 255 120 120 120 120 120 120 120 120

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE TRUE FALSE FALSE

480 720 600 900 238 238 238 238 238 238 238 238

50 75 50 75 109 109 109 109 109 109 109 109

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

Total 

Across

Section 

Percent

264 33

100 100 100 100 800 100

33 33

Guidance Approach Lanes

1 lanes 2 or More lanes

33 33 33

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification
Section 

Percent

7:00 8:00 9:00 10:00 16:00

50

376 47

19:00

394

394

17:00

17:00

33 33

47 47

Required Value

50

Time Period

7:00

8:00

9:00

X Y (actual)

100 100

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE %

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

47 47

50

Overall %

Compliance

30 %
238

238

238

238

394

30 %

Y (warrant threshold)

394

30 %

10:00 16:00

47

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

18:00 19:00

33

30 %

Hour Ending

100 100

Average % Compliance

30 %

Restricted Flow

Signal Justification 1:

47

Justification 4

120

120

120

12010:00

Restricted Flow

1A

COMPLIANCE %

1B

COMPLIANCE % 47 47

5050 50 50 50

Total 

Across

50 398

18:00

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES
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Analysis Sheet

Intersection: CR7 & Street A Count Date: Sensitivity Analysis 2036 - Saturday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

< 1440

Pedestrian Volume Analysis

< 200

13-24

Justification 5: Collision Experience

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

Justified

Justified

Not Justified Not Justified

Justified

Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

25-36

8 Hour Vehicular 

Volume V8

Overall %

Compliance

0 %

Analysis Sheet CR7 & Street A_Justification 1-6 10/19/2017



Results Sheet

Intersection: CR7 & Street A Count Date: Sensitivity Analysis 2036 - Saturday

YES NO

A     Total Volume 50 %

B     Crossing Volume 47 %

A     Main Road 33 %

B     Crossing Road 100 %

A     Justificaton 1 47 %

B     Justification 2 33 %

4. 4-Hr Volume
30 % FALSE TRUE

A     Volume

B     Delay

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met
TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet CR7 & Street A_Justification 1-6 10/19/2017



Major Road: CR7 Condition: Restricted Flow Date: 18-Oct-17

Minor Road: CR7 and Street A Major Rd. Lanes: 1 Project No.: 1101-4125

Horizon Year: 2036 Intersection Type: Proposed Analyst: Madeleine Ferguson

Saturday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

480 720 600

120

480

50

170

720

75

357

237

120

109

900

120

600

170

900

170

50%

17%

50%

139%

17%

145%



Input Data Sheet

What are the intersecting roadways? County Road 50 and Street C

What is the direction of the Main Road street? When was the data collected? Sensitivity Analysis 2036 - Saturday

Justification 1 - 4: Volume Warrants 

a.- Number of lanes on the Main Road?

b.- Number of lanes on the Minor Road?

c.- How many approaches?

d.- What is the operating environment? AND Speed < 70 km/hr

e.- What is the eight hour vehicle volume at the intersection?  (Please fill in table below)

LT TH RT LT TH RT LT TH RT LT TH RT

0 232 2 0 0 0 15 178 0 9 0 41 0

0 232 2 0 0 0 15 178 0 9 0 41 0

0 232 2 0 0 0 15 178 0 9 0 41 0

0 232 2 0 0 0 15 178 0 9 0 41 0

0 232 2 0 0 0 15 178 0 9 0 41 0

0 232 2 0 0 0 15 178 0 9 0 41 0

0 232 2 0 0 0 15 178 0 9 0 41 0

0 232 2 0 0 0 15 178 0 9 0 41 0

0 1,856 16 0 0 0 120 1,424 0 72 0 328 0

Justification 5: Collision Experience

* Include only collisions that are susceptable to correction 

  through the installation of traffic signal control

Justification 6: Pedestrian Volume

a.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

4,610

2,000

b.- 

Assisted Unassisted Assisted Unassisted Assisted Unassisted Assisted Unassisted

10,000 5 10 5 0 0 0 0

10 10 1 6 2 4 0 0

4,610

12

25-36

Number of Collisions*

0

0

0

Preceding 

Months

1-12

13-24

Total

9:00

10:00

16:00

18:00

17:00

8:00

Minor Westbound Approach Pedestrians 

Crossing Main 

Road

Hour Ending

7:00

Main Northbound Approach Main Southbound ApproachMinor Eastbound Approach

19:00

Zone 4 (if needed)

30% 100%

Total

20,005 25 0 0

Zone 1 Zone 2 Zone 3 (if needed)

0

30 8 8 0

20,005 25 0

Factored volume of delayed 

pedestrians

% Assigned to Crossing Rate

Net 8 Hour Volume of Total Pedestrians

Net 8 Hour Volume of Delayed Pedestrians

23% 34% 30% 100%

Total 8 hour pedestrians delayed 

greater than 10 seconds

Factored volume of total pedestrians

Zone 3 (if needed)

Total 8 hour pedestrian volume 

Factored 8 hour pedestrian volume

% Assigned to crossing rate

Zone 1 Zone 2

Please fill in table below summarizing delay to pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Please fill in table below summarizing total pedestrians crossing major roadway at the intersection or in proximity to the intersection 

(zones).  Please reference Section 4.8 of the Manual for further explanation and graphical representation.

Population >= 10,000

Total 8 hour pedestrian volume

Zone 4 (if needed)
Total

Net 8 Hour Pedestrian Volume at Crossing

Net 8 Hour Vehicular Volume on Street Being Crossed 

23% 34%

County Road 50 and Street C

North-South

1

3

Urban

GO TO Justification:
Analysis Sheet Results Sheet

1

Proposed Collision

Sensitivity Analysis 2036 - Saturday

Input Data CR50 and Street C_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: County Road 50 and Street C Count Date: Sensitivity Analysis 2036 - Saturday

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE TRUE FALSE FALSE

480 720 600 900 477 477 477 477 477 477 477 477

180 255 180 255 50 50 50 50 50 50 50 50

Both 1A and 1B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 1A or 1B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Flow 

Condition

FREE FLOW RESTR. 

FLOW

FREE FLOW RESTR. 

FLOW

FALSE TRUE FALSE FALSE

480 720 600 900 427 427 427 427 427 427 427 427

50 75 50 75 9 9 9 9 9 9 9 9

Both 2A and 2B 100% Fullfilled each of 8 hours Yes FALSE No TRUE

Lesser of 2A or 2B at least 80% fulfilled each of 8 hours Yes FALSE No TRUE

Justification 1 FALSE TRUE YES FALSE NO TRUE

Justification 2 FALSE TRUE

Total 

Across

Section 

Percent

474 59

12 12 12 12 96 12

59 59

Guidance Approach Lanes

1 lanes 2 or More lanes

59 59 59

Restricted Flow Urban Conditions

Restricted Flow Urban Conditions

Combination Justification 1 and 2

Justification
Section 

Percent

7:00 8:00 9:00 10:00 16:00

66

157 20

19:00

295

295

17:00

17:00

59 59

20 20

Required Value

66

Time Period

7:00

8:00

9:00

X Y (actual)

12 12

Justification

Heaviest Minor 

Approach

Two Justifications 

Satisfied 80% or More

Justification 4: Four Hour Volume

Delay Cross Traffic

Total Volume of Both 

Approaches (Main)

Signal Justification 2:

Minimun Vehicular Volume

2A

2B

COMPLIANCE %

COMPLIANCE %

Justification 2: Delay to Cross Traffic

Hour Ending

Justification

Percentage Warrant

Justification 1: Minimum Vehicle Volumes

Percentage Warrant

20 20

66

Overall %

Compliance

17 %
427

427

427

427

295

17 %

Y (warrant threshold)

295

17 %

10:00 16:00

20

NOT JUSTIFIED

Justification 3: Combination

Justification Satisfied 80% or More

18:00 19:00

59

17 %

Hour Ending

12 12

Average % Compliance

17 %

Restricted Flow

Signal Justification 1:

20

Justification 4

50

50

50

5010:00

Restricted Flow

1A

COMPLIANCE %

1B

COMPLIANCE % 20 20

6666 66 66 66

Total 

Across

66 530

18:00

1 Lanes 2 or More Lanes

Guidance Approach Lanes

7:00 8:00 9:00

GO TO Justification:
Input Sheet Results Sheet

YES

YES

NO

NO

Proposed Collision

YES

Analysis Sheet CR50 and Street C_Justification 1-6 10/19/2017



Analysis Sheet

Intersection: County Road 50 and Street C Count Date: Sensitivity Analysis 2036 - Saturday

GO TO Justification:
Input Sheet Results Sheet Proposed Collision

< 200

200 - 300

> 300

1440 - 2600

2601 - 7000

> 7000

< 1440

Pedestrian Volume Analysis

< 200

13-24

Justification 5: Collision Experience

Net Total 8 Hour Volume 

of Total Pedestrians

Justification % Fulfillment

0 %

0 %

Preceding Months

1-12

Justification 5

0 %

< 75

Justified

Justified

Not Justified Not Justified

Justified

Justified

>1000

Not JustifiedNot Justified

Justified

Not Justified Justified

Not Justified Not Justified Justified Justified

200 - 275 276 - 475 476 - 1000

Justified

> 130

Not Justified Justified

Pedestrian Delay Analysis

Justification 

6A

Not Justified

Not Justified

Net Total 8 Hour Volume of Delayed Pedestrians

75 - 130

Justification 

6B

Not Justified Justified Justified

Not JustifiedNot Justified

Not Justified Not Justified Not Justified

Justification 6: Pedestrian Volume

Not Justified

Net 8 Hour Pedestrian Volume

25-36

8 Hour Vehicular 

Volume V8

Overall %

Compliance

0 %

Analysis Sheet CR50 and Street C_Justification 1-6 10/19/2017



Results Sheet

Intersection: County Road 50 and Street C Count Date: Sensitivity Analysis 2036 - Saturday

YES NO

A     Total Volume 66 %

B     Crossing Volume 20 %

A     Main Road 59 %

B     Crossing Road 12 %

A     Justificaton 1 20 %

B     Justification 2 12 %

4. 4-Hr Volume
17 % FALSE TRUE

A     Volume

B     Delay

0 %

FALSE

6. Pedestrians

FALSE

Justification met

Justification not met
TRUE

Summary Results

1. Minimum 

    Vehicular 

    Volume

ComplianceJustification

5. Collision Experience

TRUE

Signal Justified?

3. Combination

2. Delay to  

    Cross 

    Traffic

FALSE TRUE

FALSE TRUE

FALSE TRUE

GO TO Justification:
Input Sheet Analysis Sheet Proposed Collision

Results Sheet CR50 and Street C_Justification 1-6 10/19/2017



Major Road: County Road 50 Condition: Restricted Flow Date: 18-Oct-17

Minor Road: Street C Major Rd. Lanes: 1 Project No.: 1101-4125

Horizon Year: 2036 Intersection Type: Proposed Analyst: Madeleine Ferguson

Saturday

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

Existing Intersection Requires 120 % Justification Signal Justification 7 Met: Yes X No

Proposed Intersection Requires 150 % Justication

JUSTIFICATION DESCRIPTION

MINIMUM REQUIREMENT 

1 LANE HIGHWAYS

MINIMUM REQUIREMENT 

2 OR MORE LANE 

HIGHWAYS

COMPLIANCE

Free Flow
Restricted 

Flow
Free Flow

Restricted 

Flow
Numerical Percentage

Sectional
Entire 

Percentage

1. Minimum 

Vehicular Volume

2. Delay to Cross 

Traffic

A. Vehicle Volume, All Approaches (Avg. Hour)

B. Vehicle Volume, Along Minor Streets (Avg. Hour)

A. Vehicle Volume, Major Street (Avg. Hour)

B. Combined Vehicle and Pedestrian Volume 

Crossing Artery From Minor Streets (Avg. Hour)

120

480 720 600

120

480

50

170

720

75

476

426

50

9

900

120

600

170

900

170

66%

7%

66%

251%

7%

12%
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APPENDIX H 
 

Relevant TAC GDGCR / The County of Simcoe By-Law 

No 5544 Excerpts 

  







































ENTRANCE BY-LAW #5544 
SCHEDULE “C” 

ENTRANCE PERMIT APPLICATION FEE SCHEDULE 
 
THE CORPORATION OF THE COUNTY OF SIMCOE 
TRANSPORTATION AND ENGINEERING DEPARTMENT 
1110 HIGHWAY 26, COUNTY ADMINISTRATION CENTRE 
MIDHURST, ONTARIO L0L 1X0  
PH: 705-726-9300  FAX: 705-727-7984 
                         

 
                                                                        

ENTRANCE PERMIT APPLICATION FEE SCHEDULE 
 

 
Entrance Classification 

 
Fees 

 
 

Residential, Farm, Field 
 

$100.00 
 

Commercial, Industrial, Institutional, 
Multi-unit Residential, Mutual Access, 

Public Road, Temporary 
 

 
$150.00 

 

All Classifications 
Pave an Existing Entrance 

 
$100.00 

 
 

Exception Requests 
 

Fees 

 
Requests to Corporate Services Committee 
for an Exception to the By-law’s Minimum  
Sight Distance requirements - Development 
Agreement required 

 
$100 (*plus actual costs) 

 
 

Appeals 
 

Fees 

 
Appeals to Corporate Services Committee 
for an Exception to the By-law Requirements 

 
$125.00 

 
 

Notes:   
 

• Entrances to municipally owned properties are exempt from the above-noted fees.  
 

• Temporary Entrance applications will require a security deposit (minimum $2,000 to a 
maximum of $10,000) depending on the circumstances.  

 
• Completed applications should be returned to the address identified above.  

 
• Application fees are payable by cash, cheque or money order payable to: The Corporation  

of the County of Simcoe 
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MTO GDSOH Auxiliary Lane Warrants 
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Adjala-Tosorontio By-Law Excerpts 
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Figure 5:  Highways in the Access Management Classification System - Southern Ontario 
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Table 4:  Summary of standards for the spacing and density of various access connection types 

Minimum Total Pre-Severance Frontage 
Requirement  

for the Creation of a New Lot of Record**** 

Highway  
Access Management 
Classification System 

Category 

Controlled-Access 
Highway (CAH) or  

King’s Highway (KH) 

Minimum  
Interchange Spacing* 

Public Road  
Intersection Spacing 

Signalized / Unsignalized 

Commercial / Private Road 
Access Spacing  

Signalized / Unsignalized** 

Total Private Access 
Density*** 
/ km / side 

New Access Connection Mutual Access 

1A -  Freeway N/A N/A N/A N/A N/A 

1B -  Staged Freeway 

Fully CAH 
3.0 - 8.0 km - Desirable 

2.0 km - Minimum 
3.0 - 8.0 km - Desirable a 

2.0 km - Minimum a 
N/A N/A N/A N/A 

2A -  Principal Arterial Fully CAH 
3.0 - 8.0 km - Desirable 

2.0 km - Minimum 
3.0 - 8.0 km - Desirable a 

2.0 km - Minimum a 
N/A N/A N/A N/A 

2B -  Arterial CAH / KH N/A 
1600 m – Desirable b 
800 m - Minimum c 

1600 m – Desirable b 
800 m - Minimum c 

4 500 m 250 m 

3 -  Collector KH N/A 800 m - Minimum c 800 m - Minimum c 6 300 m 150 m 

4 -  Local KH N/A 400 m - Minimum c 400 m - Minimum c 8 250 m 125 m 

(The colours shown above correspond to the colour for each Access Management Classification system category of the proposed highway on the maps in Figure 6 and Figure 7.) 

All existing access connections to legal lots of record are permitted to remain.  Creation of a new access connection for the creation of a new lot (e.g. severance by consent) or change in access connection use (e.g. land use 
change – Residential / Farmstead to Commercial) is strictly controlled in accordance with this chart and the Highway Access Management Guideline. 

* Desirable or minimum spacing between interchanges is measured from the centre point of the crossing road from one interchange to the centre point of the crossing road of the next interchange 

** New Commercial / Private Road access connections will only be considered if there is no existing Public Road or other Commercial / Private Road access located within the specified spacing requirement, regardless of which 
side of the highway it is located.  New Commercial / Private Road access connections shall be located in accordance with the specified spacing requirement, which is measured from the centreline of the existing Public Road or 
other Commercial / Private Road. 

***Total Private Access Density per km per side is the maximum density for any one side of the highway.  The creation of a new access connection for the creation of a new lot (e.g. severance by consent) will only be considered 
if the Access Density can accommodate the new access connection, regardless if the Minimum Total Pre-Severance Frontage Requirement is met.  Should the Access Density be maximized, but the total frontage of the lot of 
record equals or exceeds the Minimum Total Frontage Requirement for a new access connection, a Mutual Access may be considered provided it meets all other requirements outlined in the Mutual Access section of this 
guideline. 

**** The creation of a new access connection for the creation of a new lot (e.g. severance by consent) requires that the lot of record meet the Minimum Total Pre-Severance Frontage Requirements for a new access connection, in 
addition to the Access Density requirement.  Where the total pre-severance frontage is less than the minimum for a new access connection, a Mutual Access may be considered provided it meets the Minimum Total Pre-
Severance Frontage Requirements for a Mutual Access and all other requirements outlined in the Mutual Access section of this guideline. 
a New Public Road connections will only be considered at approved locations for future grade-separated interchanges. 
b MTO requires all requests for new Public Roads or new Commercial / Private Roads to meet the 1600 m desirable spacing as indicated.  Consideration by MTO to reduce the spacing below 1600 m to any point down to and 
including the 800 m minimum will only be considered based on the submission of a Traffic Impact Study.  The Traffic Impact Study shall clearly indicate and support a reduction in spacing that will not affect the overall role, 
function, mobility and design characteristics of the highway corridor. 

c Minimum spacing is based on a 70 km/h posted speed limit or greater on the highway.  MTO will consider a reduction in the Public Road or Commercial / Private Road spacing requirement where the posted speed limit is lower 
than 70 km/h based on the submission of a Traffic Impact Study and the recommended reduction meets the requirements of Ontario Traffic Manual Book 12.  MTO will work cooperatively with municipalities/developers to 
determine appropriate intersection spacing and other roadway characteristics where needed to support intensification and more compact development within communities. 



 

How Decisions are Made About Permit Approval 

 

 

5.4.4 Number of private access connections permitted per kilometre 
(Access Density) 

 
The access density calculation determines the maximum number of 
private access connections permitted per kilometre on each side of the 
highway. If there are already a maximum number of private access 
connections, MTO will typically decline the permit application (although it 
may consider a mutual access connection, discussed in section 5.5.8).  

Access density refers to the number of private access connections per 
kilometre on each side of a highway. The higher the Access Management 
Classification of the highway, the lower the access density permitted.  

To determine the total access density permitted for a class of highway, 
MTO measures the distance in metres between existing intersections from 
centreline to centreline, and then multiplies this distance by the Access 
Density Factor from Table 5. Each class of highway has its own Access 
Density Factor.   

Table 5:  Access density factors for creating a new lot of record 

Access Management 
Classification 

System Category 

Access Density 
/km/side 

Access Density 
Factor 

2A – Principal 
Arterial 

N/A N/A 

2B – Arterial 
4/km/side 

(4/1000 m) 
.004 

3 – Collector 
6/km/side 

(6/1000 m) 
.006 

4 – Local 
8/km/side 

(8/1000 m) 
.008 
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Figure 11:  Functional Intersection Area - Desirable Offset Spacing Criteria - Private Access Connections 

Clearance Type Desirable Offset Spacing Criteria 

100 km/h Posted Speed = 250 m

  90 km/h Posted Speed = 220 m

  80 km/h Posted Speed = 185 m

  70 km/h Posted Speed = 160 m

  60 km/h Posted Speed = 130 m

  50 km/h Posted Speed = 105 m

100 km/h Posted Speed = 250 m

  90 km/h Posted Speed = 220 m

  80 km/h Posted Speed = 185 m

  70 km/h Posted Speed = 160 m

  60 km/h Posted Speed = 130 m

  50 km/h Posted Speed = 105 m

Desirable = 85 m

Minimum = 45 m

Desirable = 85 m

Minimum = 45 m

Functional Intersection Area - Desirable Offset Spacing Criteria - Private Access Connections

A – Upstream on the highway

B – Downstream on the highway

Notes: 

C – Approach side on the Public Road

D – Departure side on the Public Road

C & D are applicable where at-grade intersections are present and are not to be upgraded to interchanges.

Private access connections are not permitted within a channelization, auxiliary lane, taper or similar facility.  Where such 
facilities exist, the offset spacing criteria will be measured from the start / end of the taper.

Private access connections are typically Residential, Farmstead, Field or Auxiliary accesses.  They do not include Public 
Road or Commercial / Private Road access connections.

C & D are not applicable where interchanges exist or are proposed.  Reference Figures 15, 16 and 17.

A & B are not applicable.  Direct highway access is not permitted.

Distances provided in this Figure are provided to demonstrate minimum offset spacings for private access connections for 
corner and non-corner properties, in order to protect the safety and operational integrity of the intersection.

All distances are measured from the end of radius of the Public Road to the start of radius at the private access.

This Figure is not to be interpreted that MTO would grant an access connection to the Provincial Highway for corner 
properties where the lot frontage would meet or exceed the minimum offset spacing criteria.

Desirable offset spacing criteria typically apply to requests for new private access connections or a change in use / upgrade 
of an existing access connection.

Corner properties, which have frontage on both the Provincial Highway and the Public Road shall obtain all access from the 
Public Road.

Existing private access connections which fall with the desirable offset spacing criteria are constraints located within the 
Functional Intersection Area and will be permitted to remain for their existing use.

For Principal Arterials:
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Figure 13:  Functional Intersection Area - Desirable Offset Spacing Criteria – Public Road and Medium / High Volume Commercial / Private Road Access Connections 

Access Management Classification Desirable Offset Spacing Criteria 

Class 2A - Principal Arterial 400 m / 800 m (see Notes)

Class 2B - Arterial  

Class 3 - Collector 400 m

Class 4 - Local  

Existing Public Road or Commercial / Private Road access connections which fall with the desirable offset spacing criteria 

are constraints located within the Functional Intersection Area and will be permitted to remain for their existing use.

MTO requires the submission of a Traffic Impact Study for all commercial developments which are medium / high volume 
traffic generators.  A Traffic Impact Study will determine the warranted improvements for both the highway intersection as 
well as the Commercial / Private Road access connection on the intersecting Public Road.

Corner properties, which have frontage on both the Provincial Highway and the Public Road shall obtain all access from the 
Public Road.

All new Public Road connections, which are to be located downstream of an existing highway intersection, shall meet the 
desirable offset spacing criteria in accordance with the above table.

All new medium / high volume Commercial / Private Road access connections, which are to be located downstream of an 
existing highway intersection, shall meet the desirable spacing offset criteria in accordance with the above table. 

For Principal Arterials where at-grade intersections are present and are not to be upgraded to interchanges, the desirable 
offset spacing is 400 m.  However, where interchanges are proposed, the desirable offset spacing is 800 m.  

Functional Intersection Area - Desirable Offset Spacing Criteria - Public Road and Commercial / Private Road Access 
Connections (Medium / High Volume Traffic Generators)

Notes: 

A medium / high volume Commercial / Private Road access connection is one that provides access to a commercial 

development which is a medium / large traffic generator, and which warrants intersection improvements on the Public Road.

Distances provided in this Figure are provided to demonstrate desirable offset spacing for Public Roads and medium / high 
volume Commercial / Private Road access connections for corner and non-corner properties, in order to protect the safety 
and operational integrity of the intersection.

All distances are measured from the centreline of the highway intersection to the centreline of the proposed Public Roads or 
proposed medium / high volume Commercial / Private Road access connection.

Desirable offset spacing criteria typically apply to requests for new Public Road and new medium / high volume Commercial 
/ Private Road access connections.

Desirable offset spacing distances may be increased / decreased based upon MTO's review of a Traffic Impact Study.
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Figure 19: 2026 Future Total  

Figure 20: 2031 Future Total  

Figure 21: 2036 Future Total  
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