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Draft Alternative (Phase 2)
Proposed Section of East Chester Street from Broadway to Jansen Avenue
(to be completed in Phase 2)
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Placemaking Improvements
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                   Broadway Corridor Conceptual Design Plan, Kingston, NY 
   

 
Final Draft Recommendations – Technical Memo 3  24 VHB 
Revised November 4, 2015 

Plan Component             Estimated Cost1 Funding Source Timeline 
Phase 1 Construction Plan Development (Elmendorf Street to Foxhall Avenue) $      250,000.00 Grant Funding Year 1
Pedestrian Study at Franklin Street          $              20,000  Outside Source Year 1 

Parking Study and Parking Management Plan        $              25,000  Outside Source Year 1 

Determine ROW Acquisition Needs, if any        $              15,000  Grant Funding Year 1 

Modify Turning Radii at Key intersections (Hoffman and Andrew Streets)  $              40,000  
Grant Funding Year 2 

Prohibit Right-turns on Red (Liberty to O'Reilly Streets)
 $                 6,500  

Grant Funding Year 2 

Replace Substandard Street Signs (Liberty Street to Foxhall Avenue)    $              26,000  Grant Funding Year 2 

Bus Stop Infrastructure (Liberty Street to Foxhall Avenue) (Bus Fleet is considered a 
separate project cost)   $            175,000   

Grant Funding Year 2 

New sidewalk pavement and furniture (Liberty Street to Foxhall Avenue)  $        1,250,000  
Grant Funding Year 2 

Trees and Landscaping (Liberty Street to Foxhall Avenue)      $              80,000  
Grant Funding Year 2 

New Light Fixtures (Liberty Street to Foxhall Avenue)      $            600,000  
Grant Funding Year 2 

Loading Zones (Liberty Street to Foxhall Avenue)  $                        0 
 Year 2 

Sidewalk Bumpouts  (Liberty Street to Foxhall Avenue)      $            130,000  
Grant Funding Year 2 

Placemaking at Henry Street, Pine Grove Avenue and Grand Street    $            125,000  
Grant Funding Year 2 

Upgrade curb ramps to ADA requirements (Liberty Street to Foxhall Avenue) $              40,000 Grant Funding Year 2

Upgrade existing midblock pedestrian crossings (Liberty Street to Foxhall Avenue)  $              17,000  
Grant Funding Year 2 

Upgrade Existing Traffic Signals (Liberty Street to Foxhall Avenue)    $        1,200,000  
Grant Funding Year 2 

Separated Bike Lanes (Liberty to Pine Grove - Street Improvements to Foxhall) 
or 
 Separated Bike Lanes (Liberty to O'Reilly Street - Street Improvements to Foxhall) 

 $            415,000  
  
 $            418,000  

Grant Funding Year 2 

Sharrows and Signs (Elmendorf, Manor, Prince, Hasbrouck, Foxhall & Jansen) –or- 
Sharrows and Signs (Elmendorf, Manor, O'Reilly, Hasbrouck, Foxhall & Jansen) 

 $        40,000.00   
 $        40,000.00  

Outside Source Year 2 

Phase 2 Construction Plan Development (Foxhall Avenue to KP Rail Trail)  $      150,000.00  Outside Source Year 2 

Modify Turning Radii at Key intersections (Staples Street)      $              20,000  Outside Source Year 3 

Prohibit Right-turns on Red (E/W Chester Street)   $                 1,500  Outside Source Year 3 

Replace Substandard Street Signs (Foxhall Avenue to E/W Chester Street)  $                 4,000  Outside Source Year 3 

Bus Stop Infrastructure (Foxhall Avenue to E/W Chester Street)  
(Bus Fleet is considered a separate project cost)   $              25,000   

Outside Source Year 3 

New  sidewalk pavement and furniture(Foxhall Avenue to E/W Chester Street)   $            250,000   Outside Source Year 3 

Trees and Landscaping (Foxhall Avenue KP Rail Trail)      $              20,000  Outside Source Year 3 

New Light Fixtures (Foxhall Avenue to KP Rail Trail)        $            200,000  Outside Source Year 3 
Loading Zones (Foxhall Avenue to E/W Chester Street) $                        -   Outside Source Year 3
Sidewalk Bumpouts  (Foxhall Avenue to E/W Chester Street)      $              20,000  Outside Source Year 3 

Upgrade curb ramps to ADA requirements (Foxhall Avenue to KP Rail Trail)  $              10,000  Outside Source Year 3 
Upgrade existing midblock pedestrian xings (Foxhall Avenue to E/W Chester St)

 $                 3,000  Outside Source Year 3 

Upgrade Existing Traffic Signals (E/W Chester Street)      $            200,000  Outside Source Year 3 
Separated Bike Lanes (Pine Grove Avenue to Kingston Point Rail Trail)  -or-
 Separated Bike Lanes (O'Reilly Street to Kingston Point Rail Trail)  

$            124,000 
  $            121,000  Outside Source TBD 

Total                $        5,482,000   
1. Does not include construction inspection or Right-of-Way costs.  Little or no ROW acquisition is expected 
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Building a Better Broadway 
Bike Lane Alternatives Considered



BUS

BUS 8’
2’
5’

10’

10’

5’
2’
8’

BUS

BUS 5’
3’
8’

10’

10’

10’

8’
3’
5’

10’

Broadway
Liberty to Henry

Conventional Bike Lanes
Code Compliant*
Striping $9,000
* 2’ buffer acceptable
2’ Widening  for 3’ buffer 
$145,000 – one side
$265,000 – both sides

Conventional Bike Lanes
Code Compliant
1’ widening each side
$265,000
2’ widening one side
$145,000

No Buffer Required, 3’ Buffer Preferred



BUS

BUS 7’

8’

10’

10’

10’

8’

7’

Wider Sidewalk
Code Compliant
Narrow Roadway 
$138,000

BUS

BUS 5’
5’
4’

8’

10’

10’

10’

8’

Separated Bike Lanes
Code Compliant
Striping
$19,000

Broadway
Liberty to Henry



Broadway
Henry to Cedar

BUS

BUS5’
3’
8’

10’

10’

10’

8’
3’
5’

Conventional Bike Lanes
Code Compliant
4’ Widening  
$295,000

5’
3’
8’

10’

10’

10’

8’

BUS

BUS8’
1’
5’

10’

10’

10’

5’
1’
8’

Conventional Bike Lanes
Code Compliant*
Striping $6,500
* 1’ buffer acceptable
4’ Widening  for 3’ buffer 
$295,000

8’

3’
5’

10’

10’

10’

8’

No Buffer Required, 3’ Buffer Preferred



BUS

5’
3’

8’

10’

10’

10’

8’

Conventional Bike Lanes
Code Compliant
1’ Widening  
$138,000 Turns

5’

BUS
3’
8’

10’

10’

13’

5’
5’

Broadway
Henry to Cedar

BUS

BUS
6’

8’

10’

10’

10’

8’

6’

Wider Sidewalk
Code Compliant
Narrow Roadway
$96,000

8’

3’
5’

10’

10’

10’

8’



8’

5’

10’

9’

3’
5’

10’

9’

10’

10’

8’

10’

5’

Conventional Bike Lanes
Code Compliant*
Striping $11,000
* 1’ buffer acceptable
2’ Widening  for 3’ buffer 
$126,000

3’ 1’

5’

8’

10’

9’

3’
5’

3’

10’

9’

10’

10’

5’

10’

8’
3’

Conventional Bike Lanes
Code Compliant
2’ Widening
$126,000

Broadway
Cedar to Grand

No Buffer Required, 3’ Buffer Preferred



5’

3’

8’

11’

8’

5’

11’

10’

10’

10’

5’

10’

3’
5’

Separated Bike Lanes
Code Compliant
Striping with some posts
$24,000

5’

3’

8’

11’

8’

5’

11’

10’

10’

10’

5’

10’

3’
5’

Separated Bike Lanes
Code Compliant
Wide Bike/Ped Path
$33,000

Broadway
Cedar to Grand



8’

5’

10’

3’
5’

10’

1’

8’

5’

Varies

10’

3’
5’

10’

1’
Conventional Bike Lanes
Code Compliant*
Striping $5,000
* 1’ buffer acceptable
2’ Widening  for 3’ buffer 
$58,000

5’

8’

10’

3’
5’

10’

3’

5’

8’

Varies

10’

3’
5’

10’

3’

Conventional Bike Lanes
Code Compliant
2’ Widening  for 3’ buffer 
$58,000

Broadway
Grand to Hoffman

No Buffer Required, 3’ Buffer Preferred



5’

3’

10’

Broadway
Grand to Hoffman

5’

3’
8’

10’

10’

5’

5’

Varies

10’

Separated Bike Lanes
Code Compliant
Striping
$15,000 Turns

8’

5’

3’

10’

5’

4’
10’

8’

10’

5’

5’

Varies

8’

10’

Separated Bike Lanes
Code Compliant
Striping
$19,000/$29,000 
Maintenance



Broadway
Hoffman to O’Reilly

BUS

BUS8’

10’

5’

10’

5’

0’

3’
Conventional Bike Lanes
Code Compliant*
Striping $3,000
* 0’ buffer acceptable
3’ Widening  for 3’ buffer 
$88,000

BUS

5’

10’

5’

10’

8’
3’

Conventional Bike Lanes
Code Compliant*
* 0’ buffer acceptable
Striping $3,000
3’ Widening  for 3’ buffer 
$88,000

BUS

0’

No Buffer Required, 3’ Buffer Preferred



BUS

5’

10’

8’

10’

5’
3’ Separated Bike Lanes

Code Compliant
Striping $5,000/$10,000 
Maintenance

BUS

5’

10’

8’

10’

5’
3’ Separated Bike Lanes

Code Compliant
Striping $3,000 Turns

BUS

BUS

Broadway
Hoffman to O’Reilly



Broadway
O’Reilly to Foxhall

Broadway
O’Reilly to Foxhall



Broadway
O’Reilly to Foxhall

Broadway
O’Reilly to Foxhall



Broadway
Foxhall to Chester

10’

10’

5’

8’

3’
5’

10’

10’

10’

5’

8’
3’

5’

10’

10’

5’

5’
0’

10’

1’

Conventional Bike Lanes
Code Compliant*
Striping $7,000
* 0’ buffer acceptable
3’ Widening  for 3’ buffer 
$193,000

0’

10’

5’

5’
0’

10’

1’
0’

No Buffer Required, 3’ Buffer Preferred



Broadway
Foxhall to Chester

10’

10’

8’

3’
5’

10’

10’

8’

3’
5’

5’ 5’

3’
5’

5’

10’

10’

8’

Separated Bike Lanes
1’ widening for 3’ buffer
$17,000 Turns

Separated Bike Lanes
1’ widening for 3’ buffer
$23,000/$36,000 Maintenance

3’
5’

5’

10’

10’

10’

BUS

BUS



Chester
Broadway to Jansen

5’

10’

10’

5’

5’

Conventional Bike Lanes
Code Compliant*
Striping $3,000
* 0’ buffer acceptable

10’

10’

5’

5’

1.5’

1.5’

Conventional Bike Lanes
3’ Widening  for 2x1.5’ buffer 
$88,000

No Buffer Required, 3’ Buffer Preferred

BU
S

BU
S



10’

10’

5’

5’

Conventional Bike Lanes
3’’ widening to provide
2 x 1.5’ buffers $88,000 

Chester
Broadway to Jansen

10’

10’

3’

5’
5’

Separated Bike Lanes
3’ widening for 3’ buffer
$100,000/$105,000
Maintenance, Turns

1.5’

1.5’

No Buffer Required, 3’ Buffer Preferred

BU
S

BU
S



Building a Better Broadway
Draft Plan

Images

Presented by:

Building a Better Broadway 
Draft Plan Synchro Analyses Results



Measures of Effectiveness Draft Plan Future PM Peak Hour
7/22/2015

Existing  7/9/2014 Baseline Synchro 8 Report
Page 1

Network Totals

Number of Intersections 25
Total Delay / Veh (s/v) 11
Stops / Veh 0.30
Average Speed (mph) 11
Total Travel Time (hr) 203
Distance Traveled (mi) 2186
Fuel Consumed (gal) 233
Fuel Economy (mpg) 9.4
CO Emissions (kg) 16.28
NOx Emissions (kg) 3.17
VOC Emissions (kg) 3.77
Performance Index 152.0
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Lanes and Geometrics Draft Plan PM Pk Hr with 25% growth
2: W. Chester St/E. Chester St & Broadway 7/18/2015

Existing  7/9/2014 Baseline Synchro 8 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 85 461 18 15 315 100 30 85 45 90 87 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1770 1848 0 1770 1779 0 0 1755 0 0 1728 0
Flt Permitted 0.291 0.221 0.857 0.742
Satd. Flow (perm) 539 1848 0 409 1779 0 0 1517 0 0 1299 0
Right Turn on Red No No No No
Satd. Flow (RTOR)
Link Speed (mph) 24 22 30 30
Link Distance (ft) 243 293 258 270
Travel Time (s) 6.9 9.1 5.9 6.1
Lane Group Flow (vph) 112 631 0 20 546 0 0 210 0 0 344 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Total Split (s) 54.0 54.0 54.0 54.0 41.0 41.0 41.0 41.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 6.0 6.0
Act Effct Green (s) 48.5 48.5 48.5 48.5 35.0 35.0
Actuated g/C Ratio 0.44 0.44 0.44 0.44 0.32 0.32
v/c Ratio 0.47 0.77 0.11 0.70 0.43 0.83
Control Delay 20.6 23.5 14.6 26.3 33.2 53.7
Queue Delay 0.0 0.5 0.0 0.9 0.0 0.0
Total Delay 20.6 24.0 14.6 27.1 33.2 53.7
LOS C C B C C D
Approach Delay 23.5 26.7 33.2 53.7
Approach LOS C C C D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 20 (18%), Referenced to phase 4:EBTL and 8:WBTL, Start of Yellow
Control Type: Pretimed
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 31.1 Intersection LOS: C
Intersection Capacity Utilization 81.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     2: W. Chester St/E. Chester St & Broadway
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Lanes and Geometrics Draft Plan PM Pk Hr with 25% growth
3: Liberty St/Elmendorf St & Broadway   /Broadway 7/18/2015

Existing  7/9/2014 Baseline Synchro 8 Report
Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 727 53 30 563 28 0 0 0 25 15 53
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 100 0 100 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1770 1422 0 1770 1430 0 0 0 0 0 1655 0
Flt Permitted 0.306 0.190 0.987
Satd. Flow (perm) 570 1422 0 354 1430 0 0 0 0 0 1623 0
Right Turn on Red No No Yes No
Satd. Flow (RTOR)
Link Speed (mph) 23 22 30 30
Link Distance (ft) 574 386 575 741
Travel Time (s) 17.0 12.0 13.1 16.8
Lane Group Flow (vph) 39 1027 0 39 778 0 0 0 0 0 123 0
Turn Type Perm NA Perm NA Perm NA
Protected Phases 4 8 6
Permitted Phases 4 8 6
Total Split (s) 64.0 64.0 64.0 64.0 31.0 31.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 6.0
Act Effct Green (s) 83.6 83.6 83.6 83.6 14.9
Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.14
v/c Ratio 0.09 0.95 0.14 0.72 0.56
Control Delay 4.8 32.2 7.3 14.5 53.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 4.8 32.2 7.3 14.5 53.4
LOS A C A B D
Approach Delay 31.2 14.1 53.4
Approach LOS C B D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 32 (29%), Referenced to phase 4:EBTL and 8:WBTL, Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 25.6 Intersection LOS: C
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Liberty St/Elmendorf St & Broadway   /Broadway

36

DRAFT



Lanes and Geometrics Draft Plan PM Pk Hr with 25% growth
6: Broadway & Foxhall Ave 7/18/2015

Existing  7/9/2014 Baseline Synchro 8 Report
Page 5

Lane Group EBL EBT WBT WBR SBL SBR ø9
Lane Configurations
Volume (vph) 50 508 415 25 56 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 0 0 1 0
Taper Length (ft) 25 25
Satd. Flow (prot) 0 1800 1779 0 1571 0
Flt Permitted 0.904 *0.940 0.979
Satd. Flow (perm) 0 1633 1724 0 1555 0
Right Turn on Red No No
Satd. Flow (RTOR)
Link Speed (mph) 24 22 30
Link Distance (ft) 295 170 530
Travel Time (s) 8.4 5.3 12.0
Lane Group Flow (vph) 0 734 579 0 173 0
Turn Type Perm NA NA NA
Protected Phases 4 8 6 9
Permitted Phases 4
Total Split (s) 65.0 65.0 65.0 29.0 16.0
Total Lost Time (s) 6.0 6.0 6.0
Act Effct Green (s) 80.7 80.7 17.3
Actuated g/C Ratio 0.73 0.73 0.16
v/c Ratio 0.61 0.44 0.70
Control Delay 6.2 3.9 58.4
Queue Delay 0.0 0.1 0.0
Total Delay 6.3 4.0 58.4
LOS A A E
Approach Delay 6.3 4.0 58.4
Approach LOS A A E

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 27 (25%), Referenced to phase 4:EBTL and 8:WBT, Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.70
Intersection Signal Delay: 11.4 Intersection LOS: B
Intersection Capacity Utilization 92.0% ICU Level of Service F
Analysis Period (min) 15
*    User Entered Value

Splits and Phases:     6: Broadway & Foxhall Ave
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Lanes and Geometrics Draft Plan PM Pk Hr with 25% growth
15: Henry St/O'Neil St & Broadway 7/18/2015

Existing  7/9/2014 Baseline Synchro 8 Report
Page 9

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 28 640 61 30 601 39 40 50 66 45 64 48
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 100 0 100 0 100 50 100 0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1770 1324 0 1770 1331 0 1770 1863 1583 1770 1705 0
Flt Permitted 0.283 0.244 0.588 0.716
Satd. Flow (perm) 527 1324 0 455 1331 0 1070 1863 1503 1295 1705 0
Right Turn on Red No No No No
Satd. Flow (RTOR)
Link Speed (mph) 32 31 30 30
Link Distance (ft) 328 305 146 880
Travel Time (s) 7.0 6.7 3.3 20.0
Lane Group Flow (vph) 35 885 0 38 808 0 51 63 83 57 142 0
Turn Type Perm NA Perm NA Perm NA Perm Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Total Split (s) 63.5 63.5 63.5 63.5 31.5 31.5 31.5 31.5 31.5
Total Lost Time (s) 7.0 7.0 7.0 7.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 80.2 80.2 80.2 80.2 16.8 16.8 16.8 16.8 16.8
Actuated g/C Ratio 0.73 0.73 0.73 0.73 0.15 0.15 0.15 0.15 0.15
v/c Ratio 0.09 0.92 0.11 0.83 0.31 0.22 0.36 0.29 0.54
Control Delay 2.7 17.3 3.9 13.3 44.5 40.7 44.6 43.1 49.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.7 17.3 3.9 13.3 44.5 40.7 44.6 43.1 49.9
LOS A B A B D D D D D
Approach Delay 16.7 12.9 43.3 47.9
Approach LOS B B D D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 52 (47%), Referenced to phase 4:EBTL and 8:WBTL, Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 20.5 Intersection LOS: C
Intersection Capacity Utilization 77.2% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     15: Henry St/O'Neil St & Broadway
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Lanes and Geometrics Draft Plan PM Pk Hr with 25% growth
18: Cedar St         /Cornell St & Broadway  /Broadway 7/18/2015

Existing  7/9/2014 Baseline Synchro 8 Report
Page 11

Lane Group EBL EBT EBR WBL WBT WBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 36 651 64 52 563 0 27 76 175 65 100 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 10 12 12 10 12 12 12 10 10 10 10 10
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 100 0 70 0 0 100 0 100
Storage Lanes 1 0 1 0 0 1 0 1
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1652 1373 0 1652 1602 0 0 1716 1478 0 1706 1478
Flt Permitted 0.950 0.214 0.718 0.761
Satd. Flow (perm) 1630 1373 0 370 1602 0 0 1244 1438 0 1321 1416
Right Turn on Red Yes No Yes No
Satd. Flow (RTOR) 10 181
Link Speed (mph) 24 22 30 30
Link Distance (ft) 346 218 1359 734
Travel Time (s) 9.8 6.8 30.9 16.7
Lane Group Flow (vph) 48 961 0 70 757 0 0 138 235 0 221 108
Turn Type Prot NA Perm NA Perm NA Perm Perm NA Perm
Protected Phases 7 4 8 2 6
Permitted Phases 8 2 2 6 6
Total Split (s) 14.0 79.0 65.0 65.0 31.0 31.0 31.0 31.0 31.0 31.0
Total Lost Time (s) 6.5 5.5 6.5 6.5 6.0 6.0 6.0 6.0
Act Effct Green (s) 7.3 76.8 64.5 64.5 21.7 21.7 21.7 21.7
Actuated g/C Ratio 0.07 0.70 0.59 0.59 0.20 0.20 0.20 0.20
v/c Ratio 0.44 1.00 0.32 0.81 0.56 0.55 0.85 0.39
Control Delay 52.2 39.5 5.4 11.8 48.4 15.2 70.2 41.6
Queue Delay 0.0 7.4 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.2 47.0 5.4 11.8 48.4 15.2 70.2 41.6
LOS D D A B D B E D
Approach Delay 47.2 11.3 27.5 60.8
Approach LOS D B C E

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 38 (35%), Referenced to phase 4:EBT and 8:WBTL, Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 34.4 Intersection LOS: C
Intersection Capacity Utilization 89.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     18: Cedar St         /Cornell St & Broadway  /Broadway
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Lanes and Geometrics Draft Plan PM Pk Hr with 25% growth
25: Pine Grove Ave./Grand St & Broadway 7/18/2015

Existing  7/9/2014 Baseline Synchro 8 Report
Page 13

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 262 502 123 37 469 0 42 48 39 21 50 282
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 11 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 100 0 0 0 0 0
Storage Lanes 1 0 1 0 1 0 1 1
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 1711 1758 0 1770 1863 0 1770 1702 0 1770 1863 1583
Flt Permitted 0.950 0.356 0.714 0.684
Satd. Flow (perm) 1582 1758 0 638 1863 0 1274 1702 0 1247 1863 1479
Right Turn on Red Yes No Yes No
Satd. Flow (RTOR) 20 36
Link Speed (mph) 28 28 30 30
Link Distance (ft) 132 513 505 111
Travel Time (s) 3.2 12.5 11.5 2.5
Lane Group Flow (vph) 345 823 0 49 617 0 55 114 0 28 66 371
Turn Type Prot NA Perm NA Perm NA Perm NA Perm
Protected Phases 7 4 8 2 6
Permitted Phases 8 2 6 6
Total Split (s) 30.0 74.0 44.0 44.0 36.0 36.0 36.0 36.0 36.0
Total Lost Time (s) 6.5 7.5 7.5 6.5 7.5 7.5 7.5 7.5 6.5
Act Effct Green (s) 23.5 66.5 36.5 37.5 28.5 28.5 28.5 28.5 29.5
Actuated g/C Ratio 0.21 0.60 0.33 0.34 0.26 0.26 0.26 0.26 0.27
v/c Ratio 0.94 0.77 0.23 0.97 0.17 0.24 0.09 0.14 0.93
Control Delay 60.2 20.5 24.1 57.2 33.3 23.4 31.9 32.3 71.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.2 20.5 24.1 57.2 33.3 23.4 31.9 32.3 71.8
LOS E C C E C C C C E
Approach Delay 32.2 54.8 26.6 63.8
Approach LOS C D C E

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 94 (85%), Referenced to phase 2:NBTL, Start of Green
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 43.9 Intersection LOS: D
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     25: Pine Grove Ave./Grand St & Broadway
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Lanes and Geometrics Draft Plan PM Pk Hr with 25% growth
32: W. O'Reilly St/E. O'Reilly St & Broadway 7/18/2015

Existing  7/9/2014 Baseline Synchro 8 Report
Page 15

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 55 436 40 20 403 67 79 33 30 20 66 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 12 12 12
Grade (%) 0% 0% 0% 0%
Storage Length (ft) 0 0 0 0 0 0 0 0
Storage Lanes 0 0 0 0 0 0 0 0
Taper Length (ft) 25 25 25 25
Satd. Flow (prot) 0 1814 0 0 1793 0 0 1752 0 0 1761 0
Flt Permitted 0.880 0.960 0.662 0.923
Satd. Flow (perm) 0 1600 0 0 1723 0 0 1184 0 0 1637 0
Right Turn on Red Yes No Yes No
Satd. Flow (RTOR) 6 11
Link Speed (mph) 24 22 30 30
Link Distance (ft) 251 145 536 519
Travel Time (s) 7.1 4.5 12.2 11.8
Lane Group Flow (vph) 0 699 0 0 644 0 0 186 0 0 156 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Total Split (s) 65.0 65.0 65.0 65.0 30.0 30.0 30.0 30.0
Total Lost Time (s) 5.5 5.5 6.0 6.0
Act Effct Green (s) 77.2 77.2 21.3 21.3
Actuated g/C Ratio 0.70 0.70 0.19 0.19
v/c Ratio 0.62 0.53 0.78 0.49
Control Delay 4.2 9.3 60.6 43.5
Queue Delay 0.1 0.0 0.0 0.0
Total Delay 4.3 9.3 60.6 43.5
LOS A A E D
Approach Delay 4.3 9.3 60.6 43.5
Approach LOS A A E D

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 106 (96%), Referenced to phase 4:EBTL and 8:WBTL, Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 16.1 Intersection LOS: B
Intersection Capacity Utilization 95.0% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     32: W. O'Reilly St/E. O'Reilly St & Broadway
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Lanes and Geometrics Draft Plan PM Pk Hr with 25% growth
51: Delaware Ave Ped Signal & Broadway/Delawar Avenue Ped Signal 7/18/2015

Existing  7/9/2014 Baseline Synchro 8 Report
Page 25

Lane Group EBT EBR WBL WBT NBL NBR ø9
Lane Configurations
Volume (vph) 616 0 0 420 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 0% 0%
Storage Length (ft) 0 0 0 0
Storage Lanes 0 0 0 0
Taper Length (ft) 25 25
Satd. Flow (prot) 1863 0 0 1863 0 0
Flt Permitted
Satd. Flow (perm) 1863 0 0 1863 0 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR)
Link Speed (mph) 24 22 30
Link Distance (ft) 123 42 50
Travel Time (s) 3.5 1.3 1.1
Lane Group Flow (vph) 811 0 0 553 0 0
Turn Type NA NA
Protected Phases 4 8 9
Permitted Phases
Total Split (s) 84.0 84.0 26.0
Total Lost Time (s) 5.5 5.5
Act Effct Green (s) 91.1 91.1
Actuated g/C Ratio 0.83 0.83
v/c Ratio 0.53 0.36
Control Delay 1.9 5.4
Queue Delay 0.1 0.0
Total Delay 2.0 5.4
LOS A A
Approach Delay 2.0 5.4
Approach LOS A A

Intersection Summary
Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 32 (29%), Referenced to phase 4:EBT and 8:WBT, Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.53
Intersection Signal Delay: 3.4 Intersection LOS: A
Intersection Capacity Utilization 45.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     51: Delaware Ave Ped Signal & Broadway/Delawar Avenue Ped Signal
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HCM Unsignalized Intersection Capacity Analysis
9: Franklin St    & Broadway 7/18/2015

Existing  7/9/2014 Baseline Synchro 8 Report
Page 1

Movement EBT EBR WBL WBT NEL NER
Lane Configurations
Volume (veh/h) 738 14 72 607 14 98
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 971 18 95 799 18 129
Pedestrians 3 14 12
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 0 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 386 525
pX, platoon unblocked 0.35 0.42 0.35
vC, conflicting volume 1001 1983 1006
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 65 1887 79
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 82 30 61
cM capacity (veh/h) 529 26 334

Direction, Lane # EB 1 WB 1 WB 2 NE 1
Volume Total 989 95 799 147
Volume Left 0 95 0 18
Volume Right 18 0 0 129
cSH 1700 529 1700 136
Volume to Capacity 0.58 0.18 0.47 1.09
Queue Length 95th (ft) 0 16 0 205
Control Delay (s) 0.0 13.3 0.0 166.9
Lane LOS B F
Approach Delay (s) 0.0 1.4 166.9
Approach LOS F

Intersection Summary
Average Delay 12.7
Intersection Capacity Utilization 75.7% ICU Level of Service D
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
11: Broadway &      Downs St 7/18/2015

Existing  7/9/2014 Baseline Synchro 8 Report
Page 2

Movement EBL EBT WBT WBR SWL SWR
Lane Configurations
Volume (veh/h) 73 763 619 35 17 60
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 96 1004 814 46 22 79
Pedestrians 2 3 12
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 0 0 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 477 434
pX, platoon unblocked 0.63 0.61 0.63
vC, conflicting volume 873 2049 852
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 509 1045 475
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 85 83 79
cM capacity (veh/h) 662 130 369

Direction, Lane # EB 1 EB 2 WB 1 SW 1
Volume Total 96 1004 861 101
Volume Left 96 0 0 22
Volume Right 0 0 46 79
cSH 662 1700 1700 263
Volume to Capacity 0.15 0.59 0.51 0.39
Queue Length 95th (ft) 13 0 0 43
Control Delay (s) 11.4 0.0 0.0 27.1
Lane LOS B D
Approach Delay (s) 1.0 0.0 27.1
Approach LOS D

Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 64.9% ICU Level of Service C
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
13: Van Buren St & Broadway 7/18/2015

Existing  7/9/2014 Baseline Synchro 8 Report
Page 3

Movement EBT EBR WBL WBT NEL NER
Lane Configurations
Volume (veh/h) 729 51 35 654 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 959 67 46 861 0 0
Pedestrians 2 3 15
Lane Width (ft) 12.0 12.0 0.0
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 583 328
pX, platoon unblocked 0.44 0.63 0.44
vC, conflicting volume 1041 1962 1011
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 446 865 376
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 91 100 100
cM capacity (veh/h) 485 183 291

Direction, Lane # EB 1 WB 1 WB 2
Volume Total 1026 46 861
Volume Left 0 46 0
Volume Right 67 0 0
cSH 1700 485 1700
Volume to Capacity 0.60 0.09 0.51
Queue Length 95th (ft) 0 8 0
Control Delay (s) 0.0 13.2 0.0
Lane LOS B
Approach Delay (s) 0.0 0.7
Approach LOS

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
23: Broadway & Dederick St 7/18/2015

Existing  7/9/2014 Baseline Synchro 8 Report
Page 4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 5 881 780 13 6 5
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 7 1159 1026 17 8 7
Pedestrians 15 29 65
Lane Width (ft) 11.3 16.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 1 3 5
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 905 132
pX, platoon unblocked 0.65 0.65 0.65
vC, conflicting volume 1108 1722 1115
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 898 1841 908
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 80 96
cM capacity (veh/h) 463 39 169

Direction, Lane # EB 1 EB 2 EB 3 WB 1 SB 1
Volume Total 7 580 580 1043 14
Volume Left 7 0 0 0 8
Volume Right 0 0 0 17 7
cSH 463 1700 1700 1700 60
Volume to Capacity 0.01 0.34 0.34 0.61 0.24
Queue Length 95th (ft) 1 0 0 0 21
Control Delay (s) 12.9 0.0 0.0 0.0 82.8
Lane LOS B F
Approach Delay (s) 0.1 0.0 82.8
Approach LOS F

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 66.3% ICU Level of Service C
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
29: Grand St & Prince Street 7/18/2015

Existing  7/9/2014 Baseline Synchro 8 Report
Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 0 10 50 0 0 10 291 36 0 293 0
Sign Control Stop Stop Free Free
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) 0 0 13 66 0 0 13 383 47 0 386 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 111
pX, platoon unblocked
vC, conflicting volume 818 842 386 832 818 407 386 430
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 818 842 386 832 818 407 386 430
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 98 77 100 100 99 100
cM capacity (veh/h) 292 297 662 280 307 644 1173 1129

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 13 66 443 386
Volume Left 0 66 13 0
Volume Right 13 0 47 0
cSH 662 280 1173 1129
Volume to Capacity 0.02 0.23 0.01 0.00
Queue Length 95th (ft) 2 22 1 0
Control Delay (s) 10.5 21.7 0.4 0.0
Lane LOS B C A
Approach Delay (s) 10.5 21.7 0.4 0.0
Approach LOS B C

Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 48.9% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
35: Broadway & City Hall Entrance 7/18/2015

Existing  7/9/2014 Baseline Synchro 8 Report
Page 6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 24 487 445 30 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 32 641 586 39 0 0
Pedestrians 10 10 10
Lane Width (ft) 12.0 12.0 0.0
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 1 1 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 504 449
pX, platoon unblocked 0.90 0.89 0.90
vC, conflicting volume 635 1329 625
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 536 1050 525
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 100 100
cM capacity (veh/h) 926 216 492

Direction, Lane # EB 1 WB 1
Volume Total 672 625
Volume Left 32 0
Volume Right 0 39
cSH 926 1700
Volume to Capacity 0.03 0.37
Queue Length 95th (ft) 3 0
Control Delay (s) 0.9 0.0
Lane LOS A
Approach Delay (s) 0.9 0.0
Approach LOS

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15

48

DRAFT



HCM Unsignalized Intersection Capacity Analysis
37: Broadway & City Hall Exit 7/18/2015

Existing  7/9/2014 Baseline Synchro 8 Report
Page 7

Movement EBL EBT WBT WBR SWL SWR
Lane Configurations
Volume (veh/h) 0 466 480 0 20 30
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 613 632 0 26 39
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 201 752
pX, platoon unblocked 0.95 0.85 0.95
vC, conflicting volume 632 1245 632
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 588 1072 588
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 87 92
cM capacity (veh/h) 940 207 485

Direction, Lane # EB 1 WB 1 SW 1
Volume Total 613 632 66
Volume Left 0 0 26
Volume Right 0 0 39
cSH 1700 1700 316
Volume to Capacity 0.36 0.37 0.21
Queue Length 95th (ft) 0 0 19
Control Delay (s) 0.0 0.0 19.4
Lane LOS C
Approach Delay (s) 0.0 0.0 19.4
Approach LOS C

Intersection Summary
Average Delay 1.0
Intersection Capacity Utilization 43.0% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
39: High School Entrance & Broadway 7/18/2015

Existing  7/9/2014 Baseline Synchro 8 Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 466 20 20 490 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 613 26 26 645 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 145 808
pX, platoon unblocked 0.82 0.84 0.82
vC, conflicting volume 639 1324 626
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 450 1186 434
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 100 100
cM capacity (veh/h) 910 170 510

Direction, Lane # EB 1 WB 1
Volume Total 639 671
Volume Left 0 26
Volume Right 26 0
cSH 1700 910
Volume to Capacity 0.38 0.03
Queue Length 95th (ft) 0 2
Control Delay (s) 0.0 0.8
Lane LOS A
Approach Delay (s) 0.0 0.8
Approach LOS

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 55.8% ICU Level of Service B
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
41: High School Exit & Broadway 7/18/2015

Existing  7/9/2014 Baseline Synchro 8 Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 486 0 0 445 35 25
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 639 0 0 586 46 33
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 450 503
pX, platoon unblocked 0.84 0.88 0.84
vC, conflicting volume 639 1225 639
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 475 974 475
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 81 93
cM capacity (veh/h) 913 246 495

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 639 586 79
Volume Left 0 0 46
Volume Right 0 0 33
cSH 1700 1700 312
Volume to Capacity 0.38 0.34 0.25
Queue Length 95th (ft) 0 0 25
Control Delay (s) 0.0 0.0 20.4
Lane LOS C
Approach Delay (s) 0.0 0.0 20.4
Approach LOS C

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 43.0% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
44: Broadway & Thomas Street 7/18/2015
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Movement EBL EBT WBT WBR SWL SWR
Lane Configurations
Volume (veh/h) 5 886 615 170 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 7 1166 809 224 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 218 819
pX, platoon unblocked 0.68 0.49 0.68
vC, conflicting volume 1033 2100 921
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 813 1256 649
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 100 100
cM capacity (veh/h) 553 92 320

Direction, Lane # EB 1 WB 1
Volume Total 1172 1033
Volume Left 7 0
Volume Right 0 224
cSH 553 1700
Volume to Capacity 0.01 0.61
Queue Length 95th (ft) 1 0
Control Delay (s) 0.5 0.0
Lane LOS A
Approach Delay (s) 0.5 0.0
Approach LOS

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 66.6% ICU Level of Service C
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
46: Andrew St & Broadway 7/18/2015

Existing  7/9/2014 Baseline Synchro 8 Report
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 467 20 50 440 35 91
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 614 26 66 579 46 120
Pedestrians 19 19 43
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 2 2 4
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 658 295
pX, platoon unblocked 0.87 0.93 0.87
vC, conflicting volume 684 1400 690
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 563 1086 570
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 92 76 72
cM capacity (veh/h) 847 196 431

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 641 645 166
Volume Left 0 66 46
Volume Right 26 0 120
cSH 1700 847 323
Volume to Capacity 0.38 0.08 0.51
Queue Length 95th (ft) 0 6 69
Control Delay (s) 0.0 2.0 27.3
Lane LOS A D
Approach Delay (s) 0.0 2.0 27.3
Approach LOS D

Intersection Summary
Average Delay 4.0
Intersection Capacity Utilization 86.8% ICU Level of Service E
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
48: Hoffman St & Broadway 7/18/2015
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Movement EBT EBR WBL WBT NEL NER
Lane Configurations
Volume (veh/h) 521 41 19 496 10 10
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 686 54 25 653 13 13
Pedestrians 1 6 31
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 0 1 3
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 513 251
pX, platoon unblocked 0.67 0.75 0.67
vC, conflicting volume 770 1447 750
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 418 968 387
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 93 97
cM capacity (veh/h) 749 199 432

Direction, Lane # EB 1 WB 1 NE 1
Volume Total 739 678 26
Volume Left 0 25 13
Volume Right 54 0 13
cSH 1700 749 273
Volume to Capacity 0.43 0.03 0.10
Queue Length 95th (ft) 0 3 8
Control Delay (s) 0.0 0.9 19.6
Lane LOS A C
Approach Delay (s) 0.0 0.9 19.6
Approach LOS C

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 63.7% ICU Level of Service B
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
53: Delawar Avenue Ped Signal/Broadway & Delaware Ave 7/18/2015
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Movement EBL EBT WBT WBR SWL SWR
Lane Configurations
Volume (veh/h) 235 381 420 20 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 309 501 553 26 0 0
Pedestrians 10 10 15
Lane Width (ft) 12.0 12.0 0.0
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 1 1 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 42
pX, platoon unblocked 0.83
vC, conflicting volume 594 1711 591
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 594 1754 591
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 69 100 100
cM capacity (veh/h) 982 53 503

Direction, Lane # EB 1 WB 1
Volume Total 811 579
Volume Left 309 0
Volume Right 0 26
cSH 982 1700
Volume to Capacity 0.31 0.34
Queue Length 95th (ft) 34 0
Control Delay (s) 6.8 0.0
Lane LOS A
Approach Delay (s) 6.8 0.0
Approach LOS

Intersection Summary
Average Delay 4.0
Intersection Capacity Utilization 86.7% ICU Level of Service E
Analysis Period (min) 15

55

DRAFT



HCM Unsignalized Intersection Capacity Analysis
56: Orchard St. & Broadway 7/18/2015
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 566 30 40 380 50 50
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 745 39 53 500 66 66
Pedestrians 2 2 15
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 0 0 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 293 123
pX, platoon unblocked 0.72 0.77 0.72
vC, conflicting volume 799 1387 781
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 530 1075 505
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 93 62 84
cM capacity (veh/h) 740 171 404

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 784 553 132
Volume Left 0 53 66
Volume Right 39 0 66
cSH 1700 740 241
Volume to Capacity 0.46 0.07 0.55
Queue Length 95th (ft) 0 6 74
Control Delay (s) 0.0 1.9 36.7
Lane LOS A E
Approach Delay (s) 0.0 1.9 36.7
Approach LOS E

Intersection Summary
Average Delay 4.0
Intersection Capacity Utilization 81.1% ICU Level of Service D
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
58: Brewster St & Broadway 7/18/2015
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 544 20 10 440 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 716 26 13 579 0 0
Pedestrians 37
Lane Width (ft) 0.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 170 471
pX, platoon unblocked 0.81 0.91 0.81
vC, conflicting volume 779 1371 766
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 614 901 598
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 100 100
cM capacity (veh/h) 786 275 409

Direction, Lane # EB 1 WB 1
Volume Total 742 592
Volume Left 0 13
Volume Right 26 0
cSH 1700 786
Volume to Capacity 0.44 0.02
Queue Length 95th (ft) 0 1
Control Delay (s) 0.0 0.5
Lane LOS A
Approach Delay (s) 0.0 0.5
Approach LOS

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 42.3% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
60: Staples St & Broadway 7/18/2015
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 544 0 0 430 20 20
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 716 0 0 566 26 26
Pedestrians 6 1 40
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 1 0 3
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 398 243
pX, platoon unblocked 0.82 0.89 0.82
vC, conflicting volume 756 1328 757
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 591 845 592
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 91 93
cM capacity (veh/h) 779 284 400

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 716 566 53
Volume Left 0 0 26
Volume Right 0 0 26
cSH 1700 1700 332
Volume to Capacity 0.42 0.33 0.16
Queue Length 95th (ft) 0 0 14
Control Delay (s) 0.0 0.0 17.9
Lane LOS C
Approach Delay (s) 0.0 0.0 17.9
Approach LOS C

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 46.1% ICU Level of Service A
Analysis Period (min) 15
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