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East Johnson Street Traffic Study

Public Information Meeting #1

November 10, 2011
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Presentation Outline:
• Reason for Study

• Study Overview and Corridor Limits

• Current Conditions

• Key Elements

• Study Schedule

• Questions and Answers and Goals 

Exercise

DRAFT



Site Map
2014 Reconstruction
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Existing Conditions

• Pavement rating 5 out of 10

• Curb rating 4 out of 10

• Storm Sewer 1900’s & 1920’s 12” clay pipe

• Sanitary Sewer 1900’s 6” clay pipe

• Water Main 4” 1880’s & 12” 1920’s iron pipe
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Construction

• New pavement, curb & gutter

• Sidewalk replacement as necessary

• New storm sewer, sanitary sewer & water 

main

• Street lights

• Streetscape 

– benches, bump-outs, colored crosswalks

DRAFT



Preliminary 

Design

Contract

Bidding

Traffic Study Final Design Construction

2014201320122011

Project Timeline
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How to get info

• 4 PIM’s this winter, more to come

• Project Manager

– Chris Petykowski, City Engineering, 267-8678, 
cpetykowski@cityofmadison.com

– Brian Smith, City Traffic Engineering, 261-9625, 
bsmith@cityofmadison.com

• Website  
http://www.cityofmadison.com/engineering/EJohnson/

• My Account                     
https://my.cityofmadison.com/

DRAFT



Reason for Study:
• Tenney-Lapham Neighborhood 

Association (TLNA) Plan 
• Transportation Goal #1: Reduce the arterial 

use (speed and volume) of Johnson/Gorham

• Overall desire to strengthen vitality of 

commercial core on E Johnson St, attract and 

retain businesses, increase homeownership, 

and improve livability

DRAFT



Reason for Study:
• TLNA Plan 

• Recommends investigating E Johnson and 

E Gorham two-way conversion

• Council resolution asks Traffic Engineering 

to evaluate the feasibility of conversion
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Reason for Study:
• This study will:

• Develop a two-way conversion scenario

• Evaluate the impact of two-way conversion

• This study will not:
• Select final street lighting options, landscaping, 

pedestrian crossings, etc.

• Constitute a larger Isthmus Area Transportation 

Master Plan

• Bottom Line: You will have a better 

street in 2014 (one-way or two-way)

DRAFT



Corridor Limits
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Study Elements

Two-way Scenario 
Development

Regional Traffic 
Modeling

Brief Initial Report

Meetings

• 2 Public Meetings 

• 4 Board/ 
Committee 

Phase 1 –
Planning 

Level 
Analysis

Nov. 2011 –

Jan. 2012

Feb. 2012 –

April 2012

Hourly traffic 
forecasts

Intersection Traffic 
Modeling

Overall Summary 
Report

Meetings

• 2 Public Meetings 

• 4 Board/ 
Committee

Phase 2 –
Operational 
Intersection 

Analysis
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Study Elements
• If conversion occurs, what are the 

impacts within the neighborhood, on 

the isthmus, and beyond?

Study Considerations

Motor vehicle congestion and 

queuing

Pedestrian, bicycle, and transit 

accessibility and mobility

Parking availability Business vitality

Traffic diversion (location and 

time)

Aesthetics/streetscape impacts

Air quality Capital Cost of Conversion

DRAFT



Current Conditions:
• Street Classifications

NORTH
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Item E Johnson

Street

E Gorham 

Street

Johnson/ 

Gorham 

Combined

E 

Washington 

Avenue

Williamson 

Street

2010 Motor 

Veh 

Volumes

15,000 –

21,500

13,000 –

19,000

28,000 –

40,500

45,000 –

51,000

17,000 –

21,500

Travel Lanes 2

(3 during 

peaks)

2 4

(5 during 

peaks)

6 2 

(3 during 

peaks)

Parking 

Lanes

2 1 3 2 2

(1 during 

peaks)

Transit

Routes

5 5 5 8 4

Current Conditions:
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Item E Johnson

Street

E Gorham 

Street

E Washington 

Avenue

Williamson 

Street

Bicycle

Facilities

Bike/ Parking

Lane –

Designated 

Bike Route

Bike/Parking 

Lane –

Designated 

Bike Route

Bike/Parking 

Lane 

Parking Lane

Average Speed 28 – 30 mph 28 – 29  mph -- 21 – 31 mph

85th Percentile 

Speed

32 – 34 mph 32 – 34 mph -- 27 – 35 mph

Current Conditions:
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Key Elements:

7 miles
14 miles15 miles

Lack of Alternate Routes

Image Source: Google Maps
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Key Elements:

Rail and River Constraints

Image Source: 

Bing Maps
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Key Elements:

Connectivity to E Washington

Image Source: 

Bing Maps
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Key Elements:

Connectivity to E Washington

Image Source: 

Bing Maps
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Key Elements: 
• Diverse Uses

• High, medium, low density residential 

• Commercial district

• Schools

• Churches

• Parks

• Bicycle routes

• Transit service

• Emergency response

DRAFT



Key Elements: 
• Business Visibility vs. On-Street Parking
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Key Elements:
• Tight Urban Corridor

DRAFT



Study Schedule
• Planning Level Analysis

• Regional modeling: December 2011

• Public meeting #2: January 2012

• Initial report: January 2012

• Operational Intersection Analysis
• Intersection modeling: February 2012

• Public meeting #3: February 2012

• Draft overall report: March 2012

• Public meeting #4: March 2012

• Final overall report: April 2012

DRAFT



Study Schedule
• Next Public Meeting will cover:

• Results of the survey

• General two-way conversion scenarios

• Results of the regional traffic modeling

• Anticipated in January 2012

DRAFT



East Johnson Street Traffic Study

Questions and Answers

and

Goals Exercise

November 10, 2011
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How to get more info

• Project Manager

– Chris Petykowski, City Engineering, 267-8678, 
cpetykowski@cityofmadison.com

– Brian Smith, City Traffic Engineering, 261-9625, 
bsmith@cityofmadison.com

• Website  
http://www.cityofmadison.com/engineering/EJohnson/

• My Account                   
https://my.cityofmadison.com/

• User Survey
http://www.surveymonkey.com/s/FQFPY88
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East Johnson Street Traffic Study 

Public Information Meeting #1 

November 10, 2011 

Summary of Goals and Concerns exercise following the Power Point Presentation 

 

Goals/Concerns: 

 

• Fewer cars overall 

• Help businesses thrive 

• Improve bike conditions - especially during rush hours (noted three times) 

• Don’t want to move problem to other streets 

• Access out of neighborhood during rush hour 

• Driveway access 

• Improve ability to cross as a pedestrian 

• Shift traffic to East Washington Avenue 

• Increase mass transit  

o More frequent service 

o Better customer experience 

• Increase livability 

o Encourage owner occupancy 

o Encourage families 

• Reduce indirection and VMT 

• Increase mode split 

• Bury power lines 

• Minimize negative impacts of construction 

o Displaced parking strategy for residents 

o Business access and visibility 

• Concern that the process doesn’t include other neighborhoods 

• Grades during snowy conditions with two-way traffic 

• Improve aesthetics 

• Construct a Park and Ride near Fordem Avenue/ Pennsylvania Avenue/ First Street. 

• Eliminate Johnson Street as a neighborhood barrier 

• Reduce heavy truck noise 

• Improve air quality 
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APPENDIX C 
TRAFFIC OPERATIONS MODELING 
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East Johnson Street Operations Modeling Volume Development 
Strand Associates, Inc. 

 

Blair Street and East Johnson Street 

 

To represent the existing turning movements at the intersection of E. Johnson Street and Blair St. 

Several Data sources were used.  The 2010 tube count data provided by the MPO, as well as the 

Individual lane counts collected by Strand between Franklin St. and Blair St. were used to determine the 

traffic eastbound on E. Johnson St. at the intersection with Blair St.  2010 tube count data was also 

available along N. Blair St.(between E. Dayton St. and E. Johnson St, and also between Mifflin St. and E. 

Washington Ave).  The turning movement ratios that exists today were used to determine the 

distribution of the eastbound traffic amongst the turning movements at the intersection. 

 

Strand Associates also conducted a traffic count in 2011 at the intersection of E. Johnson Street and N. 

Blount Street.  The turning movements at this location were used as a check against the 2010 tube 

counts as well as the volumes developed for Blair St. and E. Johnson St. 

 

To determine the approaching traffic in scenarios 2 through 5, the volumes from the corresponding 

travel demand model simulations were used.  To represent the PM peak hour traffic volume 10% of the 

ADT was used.  The percentage(10%) was checked against the observed percentage.  Assuming that 10% 

of the ADT occurs during the PM peak eastbound on E. Johnson would be slightly optimistic.  The actual 

observed existing percentage is about 11.5%. 

 

Blair Street and E. Washington Avenue. 

 

The volumes used as the base for this intersection are from the HNTB 2005 E. Washington Ave. Study.  

The additional southbound left turns that were added to the intersection due to 2-way conversion were 

calculated by taking 10% of the travel demand model volume for the link between Mifflin St. and E. 

Washington Ave. and then subtracting the existing total approach volume.  

 

E. Johnson Street and Paterson Street 

 

For scenarios 2-4 the turning movement volumes at this intersection were determined by balancing 

entering and exiting ADT volumes from the travel demand model simulations.  Again 10% of the daily 

approaching and exiting volumes were used for the peak hours.  The eastbound approach turning 

movement distribution is based on the existing distribution from the 2011 counts collected by Strand 

Associates, Inc.   

 

E. Johnson St. and Wisconsin Avenue 

 

The turning movement volumes used for the base conditions modeling at this intersection are from 

1987 turning movement counts provided by the City.  These counts were checked against the 2010 

stationary count data and found to be a good match for existing conditions.  For scenario 2, the turning 

movement volumes at this intersection were determined by balancing entering and exiting ADT volumes 

from the travel demand model simulations.  Again 10% of the approaching and exiting daily volumes 

were used to determine turning movement volumes for the PM peak hour.   
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East Johnson Street Traffic Study

PM Peak Hour Volume Summary

E. Gorham & Wisconsin Blair & E. Washington E. Johnson & Paterson

Scn2 Scn4 Scn2

302 33 175 30 140 960 65 25 10

xxx 112 xxx xxx 7 144

xxx 439 1300 740 694 519

xxx 48 40 655 29 87

1023 261 593 110 xxx 955 25 55 60

E. Johnson & Wisconsin Scn3

10 25 10

Scn2 115 109

xxx 25 135 1053 654

809 515 92 87

536 xxx 25 55 60

93 59

xxx 552 49

Scn4

65 25 10

11 62

1055 456

44 93

25 55 60

DRAFT



East Johnson Street Traffic Study

Volume Development

Strand Associates, Inc.

xxx 20 20

46 xxx

E. Johnson 954 560

1300 50

xxx xxx xxx

1260 1370

0 1175 175

xxx xxx

Dayton xxx xxx

xxx 175

xxx xxx xxx

1440 1350

150 945 230

xxx xxx

Mifflin 75 60

25 70

xxx xxx xxx

1040

1490 1130

| Blair

|

V 960 New total lefts

185

30 140 775

xxx xxx

E. Washington 1300 Existing 2005 Volumes (HNTB Study)740

40 655

110 xxx 955

Approaching Volume 
Based on 2010 Tube 
Count

10% of ADT From Scn 

3(4) Demand model

Total Additional Left 

Turns = 1130-945

10% of ADT From Scn 

2(3) Demand model
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East Johnson Street Traffic Study

Volume Development

Strand Associates, Inc.

Paterson

xxx 24 6

21 xxx

E. Johnson 1876 11/16/2011 Strand Counts xxx

69 xxx

xxx 55 60

v ^

110 200

10 25 10

< 720 138 144 750 <

510 Scn2 519

> 730 83 87 740 >

25 55 60

120 190

v ^

E. Johnson & Paterson 100 206.531

v ^

110 200

65 25 10

609.2308 < 720 0.01 7 144 750 < 750

0.95 694 Scn2 519

730 > 730 0.04 29 87 740 > 763.5

25 55 60

120 190

v ^

140.738 140

10% of ADT from Demand 

Model Scn 3(4)

% based on 2011 Count 

Distribution

10% of ADT from Demand 

Model Scn 3(4)

10% of ADT from Demand 

Model Scn 3(4)

10% of ADT from Demand 

Model Scn 3(4)

DRAFT



East Johnson Street Traffic Study

Volume Development

Strand Associates, Inc.

Paterson

xxx 24 6

21 xxx

E. Johnson 1876 11/16/2011 Strand Counts xxx

69 xxx

xxx 55 60

v ^

40 150

10 25 10

< 900 115 109 850 <

1053 Scn3 654

> 1260 92 87 1370 >

25 55 60

120 70

v ^

E. Johnson & Paterson 100 176.574

v ^

40 150

65 25 10

743.8462 < 900 0.01 13 109 850 < 850

0.95 1197 Scn3 654

1260 > 1260 0.04 50 87 1370 > 1267

25 55 60

120 70

v ^

162.579 140

10% of ADT from Demand 

Model Scn 3(4)

% based on Count 

Distribution

10% of ADT from Demand 

Model Scn 3(4)

10% of ADT from Demand 

Model Scn 3(4)

10% of ADT from Demand 

Model Scn 3(4)

The Inbound and Outbound 

Volumes Have been flipped 

from the Demand Model 

output to reflect the 

directionality that will exisit 

during the PM peak hour

DRAFT



East Johnson Street Traffic Study

Volume Development

Strand Associates, Inc.

Paterson

xxx 24 6

21 xxx

E. Johnson 1876 11/16/2011 Strand Counts xxx

69 xxx

xxx 55 60

v ^

100 80

65 25 10

< 590 65 62 610 <

948 Scn 4 456

> 1110 97 93 1170 >

25 55 60

120 140

v ^

E. Johnson & Paterson 100 127.872

v ^

100 80

65 25 10

545.5696 < 590 0.01 11 62 610 < 610

0.95 1055 Scn 4 456

1110 > 1110 0.04 44 93 1170 > 1124.5

25 55 60

120 140

v ^

162.058 140

% based on Count 

Distribution

10% of ADT from Demand 

Model Scn 3(4)

10% of ADT from Demand 

Model Scn 3(4)

10% of ADT from Demand 

Model Scn 3(4)

10% of ADT from Demand 

Model Scn 3(4)

DRAFT



East Johnson Street Traffic Study

1987 Intersection Count

Provided by City of Madison

Strand Associates, Inc.

PEDS LT Thru RT PEDS LT Thru RT PEDS LT Thru RT PEDS LT Thru RT 15 min total 1 hr

4:00 PM 0 0 75 11 5 83 26 0 9 3 527 2 6 0 0 0 727

4:15 PM 0 0 100 10 2 53 13 0 9 9 470 5 0 0 0 0 660

4:30 PM 0 0 109 16 0 62 6 0 13 4 556 0 4 0 0 0 753

4:45 PM 0 0 119 5 0 87 17 0 7 11 497 10 4 0 0 0 746 2886

5:00 PM 5 0 148 12 2 80 11 0 11 13 451 12 18 0 0 0 727 2886

5:15 PM 6 0 139 9 2 64 19 0 12 7 435 8 4 0 0 0 681 2907

5:30 PM 15 0 94 11 0 67 16 0 22 7 392 8 22 0 0 0 595 2749

5:45 PM 7 0 89 12 2 40 13 0 12 9 297 8 13 0 0 0 468 2471

Pk Hr Total 11 0 515 42 4 293 53 0 43 35 1939 30 30 0 0 0

Northbound Southbound Eastbound Westbound

Wisconsin Avenue East Johnson Street
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East Johnson Street Traffic Study

Volume Development

Strand Associates, Inc.

658

Gorham

Pinckney

Wisconsin Ave

xxx 53 293

35 xxx

2052 E. Johnson 1939 10/21/87 City of Madison Countsxxx 2641

30 xxx

xxx 515 42

744

E. Johnson & Wisconsin 160 2043.2

v ^

160 1710

0.15318 0.84682

xxx 24.5087 135.491

0 < xxx 881.263 560.952 620 < 620

535.973 Scn2 xxx

1510 > 1510 92.7645 59.0476 1040 > 720.4766

xxx 600.987 49.0126

0.9246 0.0754

180 650

v ^

176.321 650

2010 Tube Count (MPO)

2010 Tube Count (MPO)

2010 Tube Count (MPO)

2010 Tube Count (MPO)

10% of ADT from Demand 

Model Scn 1(2)

10% of ADT from Demand 

Model Scn 1(2)

10% of ADT from Demand 

Model Scn 1(2)

10% of ADT from Demand 

Model Scn 1(2)
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East Johnson Street Traffic Study

Volume Development

Strand Associates, Inc.

E. Gorham & Wisconsin 510 349.978

v ^

510 370

302 33 175

1673.374 < 1450 xxx 112 600 < 600

xxx Scn2 439

0 > xxx xxx 48 840 > 714.8571

932 238 540

160 1710

v ^

81.791 1710

In 2820

Out 2820

1023 261 593 Balanced NB WI @ Gorham

91 23 53

167

333 NB Raw Vol Imbalance

-167

809 -72 -46 515 Balanced NB WI @ Johnson

-49

552

302 111 175 Balanced SB WI @ Gorham

-78 SB Raw Vol Imbalance

78 veh surcharge applied SB

10% of ADT from Demand 

Model Scn 1(2)

10% of ADT from Demand 

Model Scn 1(2)

10% of ADT from Demand 

Model Scn 1(2)

10% of ADT from Demand 

Model Scn 1(2)
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CRITICAL INTERSECTIONS REPORTS 
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Queues Scn. 1 - Base PM Volumes

14: Wisconsin Ave & East Johnson 3/7/2012

Baseline Synchro 7 -  Report

Page 1

Lane Group SEL SET NWT NET

Lane Group Flow (vph) 294 64 458 2159

v/c Ratio 0.78 0.08 0.57 0.90

Control Delay 35.3 4.5 26.4 23.9

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 35.3 4.5 26.4 23.9

Queue Length 50th (ft) 36 8 89 296

Queue Length 95th (ft) #169 m12 134 #384

Internal Link Dist (ft) 261 1002 2501

Turn Bay Length (ft)

Base Capacity (vph) 377 772 806 2392

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 0.78 0.08 0.57 0.90

Intersection Summary

#    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.
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HCM Signalized Intersection Capacity Analysis Scn. 1 - Base PM Volumes

14: Wisconsin Ave & East Johnson 3/7/2012

Baseline Synchro 7 -  Report

Page 2

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (vph) 285 62 0 0 403 42 27 2050 17 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95 0.91

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 1.00

Flt Protected 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1765 1863 3477 5071

Flt Permitted 0.28 1.00 1.00 1.00

Satd. Flow (perm) 528 1863 3477 5071

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 294 64 0 0 415 43 28 2113 18 0 0 0

RTOR Reduction (vph) 0 0 0 0 11 0 0 1 0 0 0 0

Lane Group Flow (vph) 294 64 0 0 447 0 0 2158 0 0 0 0

Confl. Peds. (#/hr) 20 20 20 20 20 20

Turn Type pm+pt Perm

Protected Phases 7 4 8 2

Permitted Phases 4 2

Actuated Green, G (s) 29.0 29.0 16.0 33.0

Effective Green, g (s) 29.0 29.0 16.0 33.0

Actuated g/C Ratio 0.41 0.41 0.23 0.47

Clearance Time (s) 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 378 772 795 2391

v/s Ratio Prot c0.10 0.03 0.13

v/s Ratio Perm c0.22 0.43

v/c Ratio 0.78 0.08 0.56 0.90

Uniform Delay, d1 15.1 12.4 23.9 17.0

Progression Factor 1.35 0.34 1.00 1.00

Incremental Delay, d2 13.0 0.2 2.9 6.1

Delay (s) 33.5 4.4 26.8 23.1

Level of Service C A C C

Approach Delay (s) 28.3 26.8 23.1 0.0

Approach LOS C C C A

Intersection Summary

HCM Average Control Delay 24.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 79.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group

DRAFT



Queues Scn. 1 - Base PM Volumes

17: Wisconsin Ave & Gorham 3/7/2012

Baseline Synchro 7 -  Report

Page 3

Lane Group SET NWL NWT SWT

Lane Group Flow (vph) 432 205 238 1284

v/c Ratio 0.50 0.47 0.40 0.80

Control Delay 24.1 13.1 12.3 20.8

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 24.1 13.1 12.3 20.8

Queue Length 50th (ft) 80 12 34 234

Queue Length 95th (ft) 121 68 m89 316

Internal Link Dist (ft) 686 261 820

Turn Bay Length (ft)

Base Capacity (vph) 860 435 592 1607

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 0.50 0.47 0.40 0.80

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (vph) 0 368 51 306 124 0 0 0 0 29 1127 89

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.98 1.00 1.00 0.99

Flt Protected 1.00 0.95 0.98 1.00

Satd. Flow (prot) 3474 1679 1728 3497

Flt Permitted 1.00 0.41 0.70 1.00

Satd. Flow (perm) 3474 731 1233 3497

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 0 379 53 315 128 0 0 0 0 30 1162 92

RTOR Reduction (vph) 0 16 0 0 0 0 0 0 0 0 8 0

Lane Group Flow (vph) 0 416 0 205 238 0 0 0 0 0 1276 0

Confl. Peds. (#/hr) 5

Turn Type pm+pt Perm

Protected Phases 6 5 2 8

Permitted Phases 2 8

Actuated Green, G (s) 17.0 30.0 30.0 32.0

Effective Green, g (s) 17.0 30.0 30.0 32.0

Actuated g/C Ratio 0.24 0.43 0.43 0.46

Clearance Time (s) 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 844 435 592 1599

v/s Ratio Prot 0.12 c0.06 0.05

v/s Ratio Perm c0.14 0.12 0.36

v/c Ratio 0.49 0.47 0.40 0.80

Uniform Delay, d1 22.8 17.7 13.8 16.2

Progression Factor 1.00 0.58 0.72 1.00

Incremental Delay, d2 2.1 3.0 1.5 4.2

Delay (s) 24.8 13.3 11.5 20.5

Level of Service C B B C

Approach Delay (s) 24.8 12.4 0.0 20.5

Approach LOS C B A C

Intersection Summary

HCM Average Control Delay 19.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 79.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Intersection: 14: Wisconsin Ave & East Johnson

Movement SE SE NW NW NE NE NE

Directions Served L T T TR LT T TR

Maximum Queue (ft) 205 26 149 170 350 426 459

Average Queue (ft) 156 9 97 121 251 297 340

95th Queue (ft) 230 32 165 184 382 443 481

Link Distance (ft) 305 305 1029 1029 2545 2545 2545

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 17: Wisconsin Ave & Gorham

Movement SE SE NW NW SW SW

Directions Served T TR L LT LT TR

Maximum Queue (ft) 202 146 113 140 307 343

Average Queue (ft) 138 70 67 104 212 238

95th Queue (ft) 216 149 123 153 311 349

Link Distance (ft) 724 724 305 305 864 864

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 0
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Intersection Sign configuration not allowed in HCM analysis.
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HCM Unsignalized Intersection Capacity Analysis Base PM Volumes
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 50 0 0 0 20 626

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 53 0 0 0 21 659

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 790

pX, platoon unblocked

vC, conflicting volume 372 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 372 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 91 100 99

cM capacity (veh/h) 594 1084 1622

Direction, Lane # WB 1 SB 1 SB 2

Volume Total 53 241 439

Volume Left 53 21 0

Volume Right 0 0 0

cSH 594 1622 1700

Volume to Capacity 0.09 0.01 0.26

Queue Length 95th (ft) 7 1 0

Control Delay (s) 11.6 0.7 0.0

Lane LOS B A

Approach Delay (s) 11.6 0.3

Approach LOS B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 27.9% 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

Volume (veh/h) 0 75 25 75 25 0 0 0 0 40 656 20

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 79 26 79 26 0 0 0 0 42 691 21

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

pX, platoon unblocked

vC, conflicting volume 798 785 356 495 796 0 712 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 798 785 356 495 796 0 712 0

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 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 75 96 77 92 100 100 97

cM capacity (veh/h) 254 315 641 347 310 1084 884 1622

Direction, Lane # EB 1 WB 1 SB 1 SB 2

Volume Total 105 105 387 366

Volume Left 0 79 42 0

Volume Right 26 0 0 21

cSH 360 337 1622 1700

Volume to Capacity 0.29 0.31 0.03 0.22

Queue Length 95th (ft) 30 33 2 0

Control Delay (s) 19.1 20.5 1.0 0.0

Lane LOS C C A

Approach Delay (s) 19.1 20.5 0.5

Approach LOS C C

Intersection Summary

Average Delay 4.7

Intersection Capacity Utilization 38.7% ICU Level of Service A

Analysis Period (min) 15
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Lane Group EBT WBL WBT NBL NBR SBL SBT

Lane Group Flow (vph) 1410 689 779 116 1005 498 497

v/c Ratio 0.88 1.15 0.29 0.55 1.08 1.48 1.45

Control Delay 40.2 122.4 11.0 51.9 85.3 263.7 251.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 40.2 122.4 11.0 51.9 85.3 263.7 251.3

Queue Length 50th (ft) 309 ~276 116 71 ~407 ~463 ~461

Queue Length 95th (ft) #373 #394 148 128 #544 #671 #672

Internal Link Dist (ft) 1039 1908 370

Turn Bay Length (ft) 300 90

Base Capacity (vph) 1599 601 2720 212 934 336 342

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.88 1.15 0.29 0.55 1.08 1.48 1.45

Intersection Summary

~    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.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1300 40 655 740 0 110 0 955 775 140 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.0 4.5 6.0 6.0

Lane Util. Factor 0.91 0.97 0.91 1.00 0.88 0.95 0.95

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.99

Flt Protected 1.00 0.95 1.00 0.95 1.00 0.95 0.97

Satd. Flow (prot) 5063 3433 5085 1770 2787 1681 1698

Flt Permitted 1.00 0.95 1.00 0.95 1.00 0.95 0.97

Satd. Flow (perm) 5063 3433 5085 1770 2787 1681 1698

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 0 1368 42 689 779 0 116 0 1005 816 147 32

RTOR Reduction (vph) 0 3 0 0 0 0 0 0 0 0 2 0

Lane Group Flow (vph) 0 1407 0 689 779 0 116 0 1005 498 495 0

Turn Type Prot custom custom Split

Protected Phases 1 2 1 2 3 2 3 4 4

Permitted Phases 3 3 2

Actuated Green, G (s) 31.5 17.5 53.5 12.0 34.0 20.0 20.0

Effective Green, g (s) 31.5 17.5 53.5 12.0 34.0 20.0 20.0

Actuated g/C Ratio 0.32 0.18 0.54 0.12 0.34 0.20 0.20

Clearance Time (s) 4.5 4.5 4.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 1595 601 2720 212 948 336 340

v/s Ratio Prot c0.28 0.20 0.15 0.07 c0.36 c0.30 0.29

v/s Ratio Perm

v/c Ratio 0.88 1.15 0.29 0.55 1.06 1.48 1.45

Uniform Delay, d1 32.5 41.2 12.8 41.4 33.0 40.0 40.0

Progression Factor 1.00 1.04 0.83 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.1 82.9 0.1 1.5 46.5 232.3 220.3

Delay (s) 38.6 125.6 10.7 43.0 79.5 272.3 260.3

Level of Service D F B D E F F

Approach Delay (s) 38.6 64.6 75.7 266.4

Approach LOS D E E F

Intersection Summary

HCM Average Control Delay 100.0 HCM Level of Service F

HCM Volume to Capacity ratio 1.10

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 98.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Queuing and Blocking Report Base PM
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Page 1

Intersection: 3: E. Johnson & Blair

Movement EB SB

Directions Served R LT

Maximum Queue (ft) 44 105

Average Queue (ft) 5 57

95th Queue (ft) 67 181

Link Distance (ft) 879 318

Upstream Blk Time (%) 1

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 9: Dayton & Blair St.

Movement WB SB SB

Directions Served L LT T

Maximum Queue (ft) 38 49 75

Average Queue (ft) 27 15 24

95th Queue (ft) 53 84 102

Link Distance (ft) 650 229 229

Upstream Blk Time (%) 0 1

Queuing Penalty (veh) 0 3

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 11: Mifflin & Blair St.

Movement EB WB SB SB

Directions Served TR LT LT TR

Maximum Queue (ft) 350 529 285 284

Average Queue (ft) 190 277 202 214

95th Queue (ft) 468 576 348 358

Link Distance (ft) 543 663 278 278

Upstream Blk Time (%) 7 1 7 10

Queuing Penalty (veh) 0 0 24 34

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 14: East Washington Ave. & Blair St.

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

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

Maximum Queue (ft) 314 352 369 324 843 515 379 161 109 804 803 394

Average Queue (ft) 235 266 292 292 546 187 85 70 67 609 618 368

95th Queue (ft) 331 365 385 379 1094 733 371 175 126 942 939 395

Link Distance (ft) 1074 1074 1074 1913 1913 1913 1031 1031 357

Upstream Blk Time (%) 0 0 51

Queuing Penalty (veh) 0 0 202

Storage Bay Dist (ft) 300 600 90

Storage Blk Time (%) 22 38 4 62

Queuing Penalty (veh) 74 129 22 72

Intersection: 14: East Washington Ave. & Blair St.

Movement SB

Directions Served LTR

Maximum Queue (ft) 389

Average Queue (ft) 371

95th Queue (ft) 392

Link Distance (ft) 357

Upstream Blk Time (%) 63

Queuing Penalty (veh) 252

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 15: Paterson St. & East Washington Ave.

Movement SE NW NE NE NE NE NE SW SW SW SW SW

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

Maximum Queue (ft) 200 205 153 286 460 516 67 102 206 170 189 64

Average Queue (ft) 123 132 88 206 323 404 14 51 133 113 118 19

95th Queue (ft) 202 223 168 309 489 560 60 105 225 181 197 61

Link Distance (ft) 572 681 1913 1913 1913 1268 1268 1268

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 50 100 50

Storage Blk Time (%) 0 7 34 0 3 10 21 0

Queuing Penalty (veh) 5 8 13 1 15 5 9 0

Network Summary

Network wide Queuing Penalty: 869
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Queues Snc 2 Wisconsin-Johnson-Gorham

14: Wisconsin Ave & East Johnson 3/7/2012

   Baseline Synchro 7 -  Report
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Lane Group SEL SET NWT NEL NET SWL SWR

Lane Group Flow (vph) 139 26 620 834 649 61 531

v/c Ratio 0.62 0.04 0.88 1.14 1.14 0.16 0.89

Control Delay 36.5 6.2 46.7 111.3 109.5 38.7 42.2

Queue Delay 0.0 0.0 56.4 79.6 0.0 0.0 11.8

Total Delay 36.5 6.2 103.1 190.9 109.5 38.7 54.1

Queue Length 50th (ft) 50 3 156 ~255 ~382 24 229

Queue Length 95th (ft) 74 m19 #251 #366 #586 m43 #450

Internal Link Dist (ft) 261 1002 2501

Turn Bay Length (ft) 75

Base Capacity (vph) 225 605 703 730 571 376 600

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 149 100 0 0 61

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.62 0.04 1.12 1.32 1.14 0.16 0.99

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (vph) 135 25 0 0 552 49 809 536 93 59 0 515

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95 0.97 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.99 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 1.00 0.98 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1766 1863 3476 3433 1803 1770 1530

Flt Permitted 0.20 1.00 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 372 1863 3476 3433 1803 1770 1530

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 139 26 0 0 569 51 834 553 96 61 0 531

RTOR Reduction (vph) 0 0 0 0 8 0 0 8 0 0 0 7

Lane Group Flow (vph) 139 26 0 0 612 0 834 641 0 61 0 524

Confl. Peds. (#/hr) 20 20 20 20 20 20

Turn Type pm+pt Prot Prot custom

Protected Phases 7 4 8 1 2 1 7

Permitted Phases 4 2

Actuated Green, G (s) 26.0 26.0 16.0 17.0 25.0 17.0 31.0

Effective Green, g (s) 26.0 26.0 16.0 17.0 25.0 17.0 31.0

Actuated g/C Ratio 0.32 0.32 0.20 0.21 0.31 0.21 0.39

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 225 605 695 730 563 376 593

v/s Ratio Prot 0.05 0.01 c0.18 c0.24 c0.36 0.03 c0.07

v/s Ratio Perm 0.15 0.28

v/c Ratio 0.62 0.04 0.88 1.14 1.14 0.16 0.88

Uniform Delay, d1 21.2 18.5 31.1 31.5 27.5 25.7 22.8

Progression Factor 1.20 0.32 1.00 1.00 1.00 1.45 1.59

Incremental Delay, d2 11.7 0.1 14.9 80.0 82.6 0.7 14.2

Delay (s) 37.2 6.1 46.0 111.5 110.1 38.0 50.4

Level of Service D A D F F D D

Approach Delay (s) 32.3 46.0 110.8 49.1

Approach LOS C D F D

Intersection Summary

HCM Average Control Delay 79.5 HCM Level of Service E

HCM Volume to Capacity ratio 1.05

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 83.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group SEL SET NWL NWT SWL SWT

Lane Group Flow (vph) 180 425 939 996 49 568

v/c Ratio 1.38 0.38 1.70 0.97 0.12 1.29

Control Delay 234.7 5.8 342.2 32.8 24.9 174.5

Queue Delay 0.0 0.0 91.9 85.3 0.0 0.0

Total Delay 234.7 5.8 434.1 118.1 24.9 174.5

Queue Length 50th (ft) ~122 62 ~737 456 19 ~364

Queue Length 95th (ft) #181 108 m#814 m327 46 #559

Internal Link Dist (ft) 686 261 820

Turn Bay Length (ft) 75

Base Capacity (vph) 130 1127 551 1028 420 441

Starvation Cap Reductn 0 0 59 200 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 1.38 0.38 1.91 1.20 0.12 1.29

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (vph) 175 111 302 1023 261 593 0 0 0 48 439 112

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.89 1.00 0.91 1.00 0.97

Flt Protected 0.95 1.00 0.95 0.99 0.95 1.00

Satd. Flow (prot) 1770 1658 1675 1597 1770 1806

Flt Permitted 0.10 1.00 0.47 0.90 0.95 1.00

Satd. Flow (perm) 196 1658 833 1444 1770 1806

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 180 114 311 1055 269 611 0 0 0 49 453 115

RTOR Reduction (vph) 0 29 0 0 72 0 0 0 0 0 11 0

Lane Group Flow (vph) 180 396 0 939 924 0 0 0 0 49 557 0

Confl. Peds. (#/hr) 5

Turn Type Perm Perm Perm

Protected Phases 6 2 8

Permitted Phases 6 2 8

Actuated Green, G (s) 53.0 53.0 53.0 53.0 19.0 19.0

Effective Green, g (s) 53.0 53.0 53.0 53.0 19.0 19.0

Actuated g/C Ratio 0.66 0.66 0.66 0.66 0.24 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 130 1098 552 957 420 429

v/s Ratio Prot 0.24 c0.31

v/s Ratio Perm 0.92 c1.13 0.64 0.03

v/c Ratio 1.38 0.36 1.70 0.97 0.12 1.30

Uniform Delay, d1 13.5 6.0 13.5 12.7 23.9 30.5

Progression Factor 1.00 1.00 1.64 2.90 1.00 1.00

Incremental Delay, d2 213.5 0.9 319.0 3.8 0.6 150.1

Delay (s) 227.0 6.9 341.1 40.5 24.5 180.6

Level of Service F A F D C F

Approach Delay (s) 72.4 186.4 0.0 168.2

Approach LOS E F A F

Intersection Summary

HCM Average Control Delay 161.0 HCM Level of Service F

HCM Volume to Capacity ratio 1.59

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 117.6% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Page 1

Intersection: 14: Wisconsin Ave & East Johnson

Movement SE SE NW NW NE NE NE SW SW

Directions Served L T T TR L L TR L R

Maximum Queue (ft) 152 34 529 548 2140 2159 2160 99 1000

Average Queue (ft) 103 13 378 400 1420 1496 1462 59 847

95th Queue (ft) 213 42 622 636 2230 2267 2262 134 1192

Link Distance (ft) 264 264 1037 1037 5245 5245 5245 958

Upstream Blk Time (%) 2 20

Queuing Penalty (veh) 2 130

Storage Bay Dist (ft) 75

Storage Blk Time (%) 0 80

Queuing Penalty (veh) 2 48

Intersection: 17: Wisconsin Ave & Gorham

Movement SE SE NW NW SW SW

Directions Served L TR L LTR L TR

Maximum Queue (ft) 132 165 322 325 99 885

Average Queue (ft) 72 90 271 286 46 856

95th Queue (ft) 135 200 333 329 111 973

Link Distance (ft) 720 720 264 264 864

Upstream Blk Time (%) 3 19 65

Queuing Penalty (veh) 31 187 0

Storage Bay Dist (ft) 75

Storage Blk Time (%) 1 76

Queuing Penalty (veh) 7 37

Zone Summary

Zone wide Queuing Penalty: 444
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Lane Group EBL EBT WBL WBR SBT

Lane Group Flow (vph) 48 2372 53 589 42

v/c Ratio 0.04 1.00dr 0.51 0.44 0.23

Control Delay 2.4 11.3 26.4 1.3 33.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 2.4 11.3 26.4 1.3 33.1

Queue Length 50th (ft) 4 196 7 0 18

Queue Length 95th (ft) 11 #514 #70 20 45

Internal Link Dist (ft) 840 255

Turn Bay Length (ft) 75

Base Capacity (vph) 1349 2631 104 1347 630

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 0.04 0.90 0.51 0.44 0.07

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
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HCM Signalized Intersection Capacity Analysis Scn #4 PM Volumes

3: E. Johnson & Blair 3/6/2012

   Baseline Synchro 7 -  Report

Page 2

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

Lane Configurations

Volume (vph) 46 954 1300 50 0 560 0 0 0 20 20 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 1.00

Frt 1.00 0.91 1.00 0.85 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.98

Satd. Flow (prot) 1770 3233 1770 1583 1817

Flt Permitted 0.95 1.00 0.07 1.00 0.98

Satd. Flow (perm) 1770 3233 135 1583 1817

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 48 1004 1368 53 0 589 0 0 0 21 21 0

RTOR Reduction (vph) 0 167 0 0 0 140 0 0 0 0 0 0

Lane Group Flow (vph) 48 2205 0 53 0 449 0 0 0 0 42 0

Turn Type Perm custom custom Perm

Protected Phases 4 6

Permitted Phases 4 8 8 6

Actuated Green, G (s) 55.0 55.0 55.0 55.0 7.1

Effective Green, g (s) 55.0 55.0 55.0 55.0 7.1

Actuated g/C Ratio 0.76 0.76 0.76 0.76 0.10

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1350 2466 103 1208 179

v/s Ratio Prot c0.68

v/s Ratio Perm 0.03 0.39 0.28 0.02

v/c Ratio 0.04 1.00dr 0.51 0.37 0.23

Uniform Delay, d1 2.1 6.4 3.3 2.8 30.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 4.6 4.3 0.2 0.7

Delay (s) 2.1 11.0 7.6 3.0 30.7

Level of Service A B A A C

Approach Delay (s) 10.8 3.4 0.0 30.7

Approach LOS B A A C

Intersection Summary

HCM Average Control Delay 9.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 72.1 Sum of lost time (s) 10.0

Intersection Capacity Utilization 79.9% ICU Level of Service D

Analysis Period (min) 15

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis Scn #4 PM Volumes

9: Dayton & Blair St. 3/6/2012

   Baseline Synchro 7 -  Report

Page 3

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 175 0 0 0 175 1175

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 184 0 0 0 184 1237

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 790 305

pX, platoon unblocked

vC, conflicting volume 987 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 987 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 15 100 89

cM capacity (veh/h) 217 1084 1622

Direction, Lane # WB 1 SB 1 SB 2

Volume Total 184 596 825

Volume Left 184 184 0

Volume Right 0 0 0

cSH 217 1622 1700

Volume to Capacity 0.85 0.11 0.49

Queue Length 95th (ft) 163 10 0

Control Delay (s) 74.4 3.1 0.0

Lane LOS F A

Approach Delay (s) 74.4 1.3

Approach LOS F

Intersection Summary

Average Delay 9.7

Intersection Capacity Utilization 53.9% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis Scn #4 PM Volumes

11: Mifflin & Blair St. 3/6/2012

   Baseline Synchro 7 -  Report

Page 4

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

Lane Configurations

Volume (veh/h) 0 75 25 75 100 0 0 0 0 230 945 150

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 79 26 79 105 0 0 0 0 242 995 158

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 450 645

pX, platoon unblocked

vC, conflicting volume 1611 1558 576 1047 1637 0 1153 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1611 1558 576 1047 1637 0 1153 0

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 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 % 0 17 94 0 0 100 100 85

cM capacity (veh/h) 0 95 460 47 85 1084 602 1622

Direction, Lane # EB 1 WB 1 SB 1 SB 2

Volume Total 105 184 739 655

Volume Left 0 79 242 0

Volume Right 26 0 0 158

cSH 118 63 1622 1700

Volume to Capacity 0.89 2.92 0.15 0.39

Queue Length 95th (ft) 138 470 13 0

Control Delay (s) 123.7 1004.8 3.6 0.0

Lane LOS F F A

Approach Delay (s) 123.7 1004.8 1.9

Approach LOS F F

Intersection Summary

Average Delay 119.2

Intersection Capacity Utilization 60.3% ICU Level of Service B

Analysis Period (min) 15
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Queues Scn #4 PM Volumes

14: East Washington Ave. & Blair St. 3/6/2012

   Baseline Synchro 7 -  Report

Page 5

Lane Group EBT WBL WBT NBL NBR SBL SBT

Lane Group Flow (vph) 1410 689 779 116 1005 596 594

v/c Ratio 0.88 1.15 0.29 0.55 1.08 1.77 1.74

Control Delay 40.2 122.4 11.0 51.9 85.3 387.5 371.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 40.2 122.4 11.0 51.9 85.3 387.5 371.4

Queue Length 50th (ft) 309 ~276 116 71 ~407 ~601 ~600

Queue Length 95th (ft) #373 #394 148 128 #544 #821 #826

Internal Link Dist (ft) 1039 1908 370

Turn Bay Length (ft) 300 90

Base Capacity (vph) 1599 601 2720 212 934 336 342

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.88 1.15 0.29 0.55 1.08 1.77 1.74

Intersection Summary

~    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.
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HCM Signalized Intersection Capacity Analysis Scn #4 PM Volumes

14: East Washington Ave. & Blair St. 3/6/2012

   Baseline Synchro 7 -  Report

Page 6

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

Lane Configurations

Volume (vph) 0 1300 40 655 740 0 110 0 955 960 140 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.0 4.5 6.0 6.0

Lane Util. Factor 0.91 0.97 0.91 1.00 0.88 0.95 0.95

Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.99

Flt Protected 1.00 0.95 1.00 0.95 1.00 0.95 0.97

Satd. Flow (prot) 5063 3433 5085 1770 2787 1681 1696

Flt Permitted 1.00 0.95 1.00 0.95 1.00 0.95 0.97

Satd. Flow (perm) 5063 3433 5085 1770 2787 1681 1696

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 0 1368 42 689 779 0 116 0 1005 1011 147 32

RTOR Reduction (vph) 0 3 0 0 0 0 0 0 0 0 2 0

Lane Group Flow (vph) 0 1407 0 689 779 0 116 0 1005 596 592 0

Turn Type Prot custom custom Split

Protected Phases 1 2 1 2 3 2 3 4 4

Permitted Phases 3 3 2

Actuated Green, G (s) 31.5 17.5 53.5 12.0 34.0 20.0 20.0

Effective Green, g (s) 31.5 17.5 53.5 12.0 34.0 20.0 20.0

Actuated g/C Ratio 0.32 0.18 0.54 0.12 0.34 0.20 0.20

Clearance Time (s) 4.5 4.5 4.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 2.0 3.0 3.0

Lane Grp Cap (vph) 1595 601 2720 212 948 336 339

v/s Ratio Prot c0.28 0.20 0.15 0.07 c0.36 c0.35 0.35

v/s Ratio Perm

v/c Ratio 0.88 1.15 0.29 0.55 1.06 1.77 1.75

Uniform Delay, d1 32.5 41.2 12.8 41.4 33.0 40.0 40.0

Progression Factor 1.00 1.04 0.83 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.1 82.9 0.1 1.5 46.5 360.1 347.3

Delay (s) 38.6 125.6 10.7 43.0 79.5 400.1 387.3

Level of Service D F B D E F F

Approach Delay (s) 38.6 64.6 75.7 393.7

Approach LOS D E E F

Intersection Summary

HCM Average Control Delay 135.4 HCM Level of Service F

HCM Volume to Capacity ratio 1.17

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 103.1% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Queuing and Blocking Report Scn 4 PM

Baseline 3/6/2012

SimTraffic Report

Page 1

Intersection: 3: E. Johnson & Blair

Movement EB EB EB WB WB SB

Directions Served L T TR L R LT

Maximum Queue (ft) 876 906 906 58 76 51

Average Queue (ft) 524 850 869 25 49 22

95th Queue (ft) 1149 1064 1007 63 82 51

Link Distance (ft) 879 879 879 1119 299

Upstream Blk Time (%) 1 12 31

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (ft) 75

Storage Blk Time (%) 0 0

Queuing Penalty (veh) 2 0

Intersection: 9: Dayton & Blair St.

Movement WB SB SB

Directions Served L LT T

Maximum Queue (ft) 661 249 272

Average Queue (ft) 495 211 229

95th Queue (ft) 804 301 323

Link Distance (ft) 650 237 237

Upstream Blk Time (%) 42 4 17

Queuing Penalty (veh) 0 31 122

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 11: Mifflin & Blair St.

Movement EB WB SB SB

Directions Served TR LT LT TR

Maximum Queue (ft) 499 677 332 303

Average Queue (ft) 295 539 299 291

95th Queue (ft) 513 812 337 307

Link Distance (ft) 543 663 278 278

Upstream Blk Time (%) 0 44 41 51

Queuing Penalty (veh) 0 0 294 365

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Queuing and Blocking Report Scn 4 PM

Baseline 3/6/2012

SimTraffic Report

Page 2

Intersection: 14: East Washington Ave. & Blair St.

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

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

Maximum Queue (ft) 310 348 370 324 874 497 334 120 112 630 636 396

Average Queue (ft) 231 256 280 310 561 175 112 66 73 461 468 368

95th Queue (ft) 324 350 381 350 1071 709 442 119 135 701 701 392

Link Distance (ft) 1074 1074 1074 1913 1913 1913 1031 1031 357

Upstream Blk Time (%) 59

Queuing Penalty (veh) 327

Storage Bay Dist (ft) 300 600 90

Storage Blk Time (%) 18 40 0 9 59

Queuing Penalty (veh) 63 139 0 43 68

Intersection: 14: East Washington Ave. & Blair St.

Movement SB

Directions Served LTR

Maximum Queue (ft) 388

Average Queue (ft) 371

95th Queue (ft) 388

Link Distance (ft) 357

Upstream Blk Time (%) 68

Queuing Penalty (veh) 373

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 15: Paterson St. & East Washington Ave.

Movement SE NW NE NE NE NE NE SW SW SW SW SW

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

Maximum Queue (ft) 208 175 137 256 380 461 61 94 234 199 194 68

Average Queue (ft) 128 112 75 167 248 328 12 59 151 128 122 23

95th Queue (ft) 219 189 143 274 399 499 53 120 272 230 215 72

Link Distance (ft) 572 681 1913 1913 1913 1268 1268 1268

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 50 100 50

Storage Blk Time (%) 0 5 31 0 11 11 20 1

Queuing Penalty (veh) 1 6 12 0 53 5 8 3

Network Summary

Network wide Queuing Penalty: 1913
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SimTraffic Modeling of Gap Availability for a Mid-Block Pedestrian Crossing

PM peak-hour, heaviest 15-minutes

Observed gaps 10 seconds long or more

Livingston Street unsignalized crossing

Scenario 1: One-way Operation

Run 1 Run 2 Run 3 Run 4 Run 5 Run 6 Run 7 Run 8 Run 9

Gap 1 32 31 14 30 22 18 14 16 18

2 24 12 28 25 26 18 25 29 31

3 10 17 30 25 30 14 12 21 17

4 16 16 16 29 25 19 19 32 20

5 24 14 12 33 11 17 28 27 21

6 28 24 10 32 12 22 10 22 29

7 27 30 19 33 22 30 16 22 15

8 28 10 27 26 24 15 10 22 16

9 25 13 11 29 21 27 14 14 27

10 33 23 33 12 27 32 28 16 11

11 32 23 23 27 13 10

12 10 30 24 12 20

13 30 23

Avg. all runs

# Gaps 11 12 12 10 10 10 13 12 13 11 gaps in 15-minutes

Avg Length 

(seconds) 25.4 18.6 21.1 27.4 22.0 21.2 19.8 20.5 19.8 22 seconds in length

Scenario 2: Full Two-way Conversion

Run 1 Run 2 Run 3 Run 4 Run 5 Run 6 Run 7 Run 8 Run 9

Gap 1 14 10 13 11 26 10 14 16 15

2 10 27 10 13 15 12 10 14 18

3 11 12 13 13 17 16 12 17 11

4 10 10 15 11 17 10 14 10 17

5 11 20 17 18 10 12 10 12

6 15 10 11 11 11 12 12

7 10 10 19 14 12 11 20

8 18 17 11 18

9 11 11 12

10 20 20

11 13

12 10

Avg. all runs

# Gaps 10 12 7 7 7 4 5 8 9 8 gaps in 15-minutes

Avg length 

(seconds) 13.0 14.2 14.0 13.0 15.4 12.0 12.4 12.6 15.0 14 seconds in length

Gaps(sec)

Gaps(sec)

DRAFT



Johnson Street Driveway Operations

March 6, 2012

Existing PM Peak Hour Volumes

Scenario Location of Driveway Side of Road
# of Lanes to 

cross
# of Left-Out Delay LOS

1/2 way between Blair and Blount North 0 56 35.2 E

Closer to Blair (Stop Controlled) North 0 56 35.2 E

Closer to Blount (Signal) North 0 56 35.2 E

1 15 35.9 E

1 30 52.7 F

South 2 1 72.5 F

1 15 36.2 E

1 30 53.5 F

South 2 1 74.6 F

1 15 35.5 E

1 30 51.6 F

South 2 1 69.8 F

One-Way Scenario Two-Way Scenario

One-Way (existing)

North
1/2 way between Blair and Blount

Closer to Blair (New Signal)

North
Closer to Blount (Signal)

Two-Way 

(Scenario 3, 2-out 1-in)

North

N

S

N

S

S:\MAD\1000--1099\1020\062\Data\Synchro\Vehicle Gap Tests - March 2012\2012-03-06 Johnson Street Driveway Operations.xlsx
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HCM Unsignalized Intersection Capacity Analysis 1-Way North Driveway

Halfway Between Blair and Blount 56 vehicles left-out

   Baseline Synchro 7 -  Report

Page 1

Movement SEL SER NEL NET SWT SWR

Lane Configurations

Volume (veh/h) 56 0 56 2072 0 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 58 0 58 2136 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) 327

pX, platoon unblocked

vC, conflicting volume 1184 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1184 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 67 100 96

cM capacity (veh/h) 176 1084 1622

Direction, Lane # SE 1 NE 1 NE 2

Volume Total 58 770 1424

Volume Left 58 58 0

Volume Right 0 0 0

cSH 176 1622 1700

Volume to Capacity 0.33 0.04 0.84

Queue Length 95th (ft) 34 3 0

Control Delay (s) 35.2 1.0 0.0

Lane LOS E A

Approach Delay (s) 35.2 0.3

Approach LOS E

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 68.9% ICU Level of Service C

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 1-Way North Driveway

150 feet from Blair 56 vehicles left-out

  3/7/2012 Baseline Synchro 7 -  Report

Page 1

Movement SEL SER NEL NET SWT SWR

Lane Configurations

Volume (veh/h) 56 0 56 2072 0 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 58 0 58 2136 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) 506

pX, platoon unblocked

vC, conflicting volume 1184 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1184 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 67 100 96

cM capacity (veh/h) 176 1084 1622

Direction, Lane # SE 1 NE 1 NE 2

Volume Total 58 770 1424

Volume Left 58 58 0

Volume Right 0 0 0

cSH 176 1622 1700

Volume to Capacity 0.33 0.04 0.84

Queue Length 95th (ft) 34 3 0

Control Delay (s) 35.2 1.0 0.0

Lane LOS E A

Approach Delay (s) 35.2 0.3

Approach LOS E

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 68.9% ICU Level of Service C

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 1-Way North Driveway

150 feet from Blount 56 vehicles left-out

   Baseline Synchro 7 -  Report

Page 1

Movement SEL SER NEL NET SWT SWR

Lane Configurations

Volume (veh/h) 56 0 56 2072 0 0

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 58 0 58 2136 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) 156

pX, platoon unblocked

vC, conflicting volume 1184 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1184 0 0

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 67 100 96

cM capacity (veh/h) 176 1084 1622

Direction, Lane # SE 1 NE 1 NE 2

Volume Total 58 770 1424

Volume Left 58 58 0

Volume Right 0 0 0

cSH 176 1622 1700

Volume to Capacity 0.33 0.04 0.84

Queue Length 95th (ft) 34 3 0

Control Delay (s) 35.2 1.0 0.0

Lane LOS E A

Approach Delay (s) 35.2 0.3

Approach LOS E

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 68.9% ICU Level of Service C

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2-way North Driveway

Halfway Between Blair and Blount 15 vehicles left-out

   Baseline Synchro 7 -  Report

Page 1

Movement SEL SER NEL NET SWT SWR

Lane Configurations

Volume (veh/h) 15 15 15 1104 790 15

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 15 15 15 1138 814 15

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 320 333

pX, platoon unblocked 0.70 0.70 0.70

vC, conflicting volume 1422 822 830

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1389 531 542

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 83 96 98

cM capacity (veh/h) 93 348 725

Direction, Lane # SE 1 NE 1 NE 2 SW 1

Volume Total 31 395 759 830

Volume Left 15 15 0 0

Volume Right 15 0 0 15

cSH 147 725 1700 1700

Volume to Capacity 0.21 0.02 0.45 0.49

Queue Length 95th (ft) 19 2 0 0

Control Delay (s) 35.9 0.7 0.0 0.0

Lane LOS E A

Approach Delay (s) 35.9 0.2 0.0

Approach LOS E

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 52.5% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2-way North Driveway

Halfway Between Blair and Blount 30 vehicles left-out

   Baseline Synchro 7 -  Report

Page 1

Movement SEL SER NEL NET SWT SWR

Lane Configurations

Volume (veh/h) 30 30 30 1104 790 30

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 31 31 31 1138 814 31

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 320 333

pX, platoon unblocked 0.70 0.70 0.70

vC, conflicting volume 1461 830 845

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1444 542 564

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 63 91 96

cM capacity (veh/h) 84 343 712

Direction, Lane # SE 1 NE 1 NE 2 SW 1

Volume Total 62 410 759 845

Volume Left 31 31 0 0

Volume Right 31 0 0 31

cSH 135 712 1700 1700

Volume to Capacity 0.46 0.04 0.45 0.50

Queue Length 95th (ft) 52 3 0 0

Control Delay (s) 52.7 1.3 0.0 0.0

Lane LOS F A

Approach Delay (s) 52.7 0.5 0.0

Approach LOS F

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2-way South Driveway

Halfway Between Blair and Blount 1 vehicle left-out

   Baseline Synchro 7 -  Report

Page 1

Movement NWL NWR NET NER SWL SWT

Lane Configurations

Volume (veh/h) 1 1 1104 1 1 790

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 1 1 1138 1 1 814

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 334 340

pX, platoon unblocked 0.70

vC, conflicting volume 1955 570 1139

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2151 570 1139

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 96 100 100

cM capacity (veh/h) 29 470 621

Direction, Lane # NW 1 NE 1 NE 2 SW 1

Volume Total 2 759 380 815

Volume Left 1 0 0 1

Volume Right 1 0 1 0

cSH 55 1700 1700 621

Volume to Capacity 0.04 0.45 0.22 0.00

Queue Length 95th (ft) 3 0 0 0

Control Delay (s) 72.5 0.0 0.0 0.0

Lane LOS F A

Approach Delay (s) 72.5 0.0 0.0

Approach LOS F

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 52.4% ICU Level of Service A

Analysis Period (min) 15
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150 feet from Blair 15 vehicles left-out
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Movement SEL SER NEL NET SWT SWR

Lane Configurations

Volume (veh/h) 15 15 15 1104 790 15

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 15 15 15 1138 814 15

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 147 507

pX, platoon unblocked 0.69 0.69 0.69

vC, conflicting volume 1422 822 830

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1387 516 527

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 83 96 98

cM capacity (veh/h) 92 351 723

Direction, Lane # SE 1 NE 1 NE 2 SW 1

Volume Total 31 395 759 830

Volume Left 15 15 0 0

Volume Right 15 0 0 15

cSH 146 723 1700 1700

Volume to Capacity 0.21 0.02 0.45 0.49

Queue Length 95th (ft) 19 2 0 0

Control Delay (s) 36.2 0.7 0.0 0.0

Lane LOS E A

Approach Delay (s) 36.2 0.2 0.0

Approach LOS E

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 52.5% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2-way North Driveway

150 feet from Blair 15 vehicles left-out
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Movement SEL SER NEL NET SWT SWR

Lane Configurations

Volume (veh/h) 30 30 30 1104 790 30

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 31 31 31 1138 814 31

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 147 507

pX, platoon unblocked 0.69 0.69 0.69

vC, conflicting volume 1461 830 845

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1443 527 550

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 63 91 96

cM capacity (veh/h) 83 345 710

Direction, Lane # SE 1 NE 1 NE 2 SW 1

Volume Total 62 410 759 845

Volume Left 31 31 0 0

Volume Right 31 0 0 31

cSH 133 710 1700 1700

Volume to Capacity 0.46 0.04 0.45 0.50

Queue Length 95th (ft) 53 3 0 0

Control Delay (s) 53.5 1.3 0.0 0.0

Lane LOS F A

Approach Delay (s) 53.5 0.5 0.0

Approach LOS F

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2-way South Driveway

150 feet from Blair 1 vehicle left-out
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Movement NWL NWR NET NER SWL SWT

Lane Configurations

Volume (veh/h) 1 1 1104 1 1 790

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 1 1 1138 1 1 814

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 151 522

pX, platoon unblocked 0.69

vC, conflicting volume 1955 570 1139

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2162 570 1139

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 96 100 100

cM capacity (veh/h) 29 470 621

Direction, Lane # NW 1 NE 1 NE 2 SW 1

Volume Total 2 759 380 815

Volume Left 1 0 0 1

Volume Right 1 0 1 0

cSH 54 1700 1700 621

Volume to Capacity 0.04 0.45 0.22 0.00

Queue Length 95th (ft) 3 0 0 0

Control Delay (s) 74.6 0.0 0.0 0.0

Lane LOS F A

Approach Delay (s) 74.6 0.0 0.0

Approach LOS F

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 52.4% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2-way North Driveway

150 feet from Blount 15 vehicles left-out
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Movement SEL SER NEL NET SWT SWR

Lane Configurations

Volume (veh/h) 15 15 15 1104 790 15

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 15 15 15 1138 814 15

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 502 151

pX, platoon unblocked 0.71 0.71 0.71

vC, conflicting volume 1422 822 830

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1391 550 561

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 84 96 98

cM capacity (veh/h) 95 345 728

Direction, Lane # SE 1 NE 1 NE 2 SW 1

Volume Total 31 395 759 830

Volume Left 15 15 0 0

Volume Right 15 0 0 15

cSH 149 728 1700 1700

Volume to Capacity 0.21 0.02 0.45 0.49

Queue Length 95th (ft) 19 2 0 0

Control Delay (s) 35.5 0.7 0.0 0.0

Lane LOS E A

Approach Delay (s) 35.5 0.2 0.0

Approach LOS E

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 52.5% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2-way North Driveway

150 feet from Blount 30 vehicles left-out
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Movement SEL SER NEL NET SWT SWR

Lane Configurations

Volume (veh/h) 30 30 30 1104 790 30

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 31 31 31 1138 814 31

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 502 151

pX, platoon unblocked 0.71 0.71 0.71

vC, conflicting volume 1461 830 845

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1445 561 583

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 64 91 96

cM capacity (veh/h) 85 340 715

Direction, Lane # SE 1 NE 1 NE 2 SW 1

Volume Total 62 410 759 845

Volume Left 31 31 0 0

Volume Right 31 0 0 31

cSH 136 715 1700 1700

Volume to Capacity 0.45 0.04 0.45 0.50

Queue Length 95th (ft) 51 3 0 0

Control Delay (s) 51.6 1.3 0.0 0.0

Lane LOS F A

Approach Delay (s) 51.6 0.5 0.0

Approach LOS F

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2-way South Driveway

150 feet from Blount 1 vehicle left-out

  3/7/2012 Baseline Synchro 7 -  Report
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Movement NWL NWR NET NER SWL SWT

Lane Configurations

Volume (veh/h) 1 1 1104 1 1 790

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 1 1 1138 1 1 814

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 524 150

pX, platoon unblocked 0.71

vC, conflicting volume 1955 570 1139

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2138 570 1139

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 97 100 100

cM capacity (veh/h) 31 470 621

Direction, Lane # NW 1 NE 1 NE 2 SW 1

Volume Total 2 759 380 815

Volume Left 1 0 0 1

Volume Right 1 0 1 0

cSH 58 1700 1700 621

Volume to Capacity 0.04 0.45 0.22 0.00

Queue Length 95th (ft) 3 0 0 0

Control Delay (s) 69.8 0.0 0.0 0.0

Lane LOS F A

Approach Delay (s) 69.8 0.0 0.0

Approach LOS F

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 52.4% ICU Level of Service A

Analysis Period (min) 15

DRAFT



 

 

 

ADDITIONAL MODELING REPORTS 
 

 

DRAFT



Queues Scn 2 PM E. Johnson and Paterson

2: Blount St & E Johnson St 3/6/2012

   Baseline Synchro 7 -  Report

Page 1

Lane Group SET NWT NET SWL SWT

Lane Group Flow (vph) 21 80 1154 52 511

v/c Ratio 0.05 0.15 0.47 0.16 0.36

Control Delay 18.6 12.7 6.0 5.8 5.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 18.6 12.7 6.0 5.8 5.0

Queue Length 50th (ft) 5 9 103 6 67

Queue Length 95th (ft) 22 44 147 19 114

Internal Link Dist (ft) 948 2023 4206 1228

Turn Bay Length (ft)

Base Capacity (vph) 884 1061 3315 417 1835

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 0.02 0.08 0.35 0.12 0.28

Intersection Summary
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HCM Signalized Intersection Capacity Analysis Scn 2 PM E. Johnson and Paterson

2: Blount St & E Johnson St 3/6/2012
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (vph) 11 10 0 0 42 36 20 1062 37 50 445 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00

Frt 1.00 0.94 1.00 1.00 0.98

Flt Protected 0.97 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1815 1746 3519 1770 1834

Flt Permitted 0.79 1.00 0.94 0.22 1.00

Satd. Flow (perm) 1477 1746 3319 417 1834

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 11 10 0 0 43 37 21 1095 38 52 459 52

RTOR Reduction (vph) 0 0 0 0 33 0 0 3 0 0 4 0

Lane Group Flow (vph) 0 21 0 0 47 0 0 1151 0 52 507 0

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 100 0 0 0

Turn Type Perm Perm Perm

Protected Phases 6 2 4 8

Permitted Phases 6 4 8

Actuated Green, G (s) 4.8 4.8 26.4 28.4 28.4

Effective Green, g (s) 4.8 4.8 26.4 28.4 28.4

Actuated g/C Ratio 0.11 0.11 0.61 0.66 0.66

Clearance Time (s) 6.0 6.0 6.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 164 194 2028 274 1206

v/s Ratio Prot c0.03 0.28

v/s Ratio Perm 0.01 c0.35 0.12

v/c Ratio 0.13 0.24 0.57 0.19 0.42

Uniform Delay, d1 17.3 17.5 5.0 2.9 3.5

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.7 0.4 0.3 0.2

Delay (s) 17.7 18.2 5.4 3.2 3.7

Level of Service B B A A A

Approach Delay (s) 17.7 18.2 5.4 3.7

Approach LOS B B A A

Intersection Summary

HCM Average Control Delay 5.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 43.2 Sum of lost time (s) 12.0

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Queues Scn 2 PM E. Johnson and Paterson

8: Paterson & E Johnson St 3/6/2012
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Lane Group SEL SET NWL NWT NEL NET SWL SWT

Lane Group Flow (vph) 10 93 26 119 11 1133 96 533

v/c Ratio 0.05 0.28 0.12 0.35 0.02 0.95 0.59 0.40

Control Delay 31.6 15.0 32.8 22.2 5.9 33.1 24.0 5.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 31.6 15.0 32.8 22.2 5.9 33.1 24.0 5.4

Queue Length 50th (ft) 5 13 13 33 2 528 13 90

Queue Length 95th (ft) 19 54 36 82 8 #886 #64 136

Internal Link Dist (ft) 240 576 1228 604

Turn Bay Length (ft)

Base Capacity (vph) 198 335 219 337 545 1191 162 1335

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 0.28 0.12 0.35 0.02 0.95 0.59 0.40

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (vph) 10 25 65 25 55 60 11 1055 44 93 455 62

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.95 1.00 0.96 1.00 1.00 1.00 0.99

Flpb, ped/bikes 0.95 1.00 0.95 1.00 0.97 1.00 1.00 1.00

Frt 1.00 0.89 1.00 0.92 1.00 0.99 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1688 1572 1682 1650 1722 1846 1770 1813

Flt Permitted 0.63 1.00 0.70 1.00 0.47 1.00 0.06 1.00

Satd. Flow (perm) 1116 1572 1231 1650 844 1846 120 1813

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 10 26 67 26 57 62 11 1088 45 96 469 64

RTOR Reduction (vph) 0 55 0 0 44 0 0 2 0 0 5 0

Lane Group Flow (vph) 10 38 0 26 75 0 11 1131 0 96 528 0

Confl. Peds. (#/hr) 20 20 20 20 20 20 20 20

Turn Type Perm Perm Perm pm+pt

Protected Phases 8 4 2 1 6

Permitted Phases 8 4 2 6

Actuated Green, G (s) 16.0 16.0 16.0 16.0 58.0 58.0 66.0 66.0

Effective Green, g (s) 16.0 16.0 16.0 16.0 58.0 58.0 66.0 66.0

Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.64 0.64 0.73 0.73

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 198 279 219 293 544 1190 161 1330

v/s Ratio Prot 0.02 c0.05 c0.61 c0.03 0.29

v/s Ratio Perm 0.01 0.02 0.01 0.41

v/c Ratio 0.05 0.14 0.12 0.26 0.02 0.95 0.60 0.40

Uniform Delay, d1 30.7 31.2 31.1 31.9 5.8 14.7 21.6 4.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 1.0 1.1 2.1 0.1 16.6 15.2 0.9

Delay (s) 31.2 32.2 32.2 34.0 5.8 31.3 36.8 5.4

Level of Service C C C C A C D A

Approach Delay (s) 32.1 33.7 31.1 10.2

Approach LOS C C C B

Intersection Summary

HCM Average Control Delay 24.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 86.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group SET NWT NET SWL SWT

Lane Group Flow (vph) 21 80 1154 52 511

v/c Ratio 0.05 0.15 0.47 0.16 0.36

Control Delay 18.6 12.7 6.0 5.8 5.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 18.6 12.7 6.0 5.8 5.0

Queue Length 50th (ft) 5 9 103 6 67

Queue Length 95th (ft) 22 44 147 19 114

Internal Link Dist (ft) 948 2023 4206 1228

Turn Bay Length (ft)

Base Capacity (vph) 884 1061 3315 417 1835

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 0.02 0.08 0.35 0.12 0.28

Intersection Summary
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (vph) 11 10 0 0 42 36 20 1062 37 50 445 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95 1.00 1.00

Frt 1.00 0.94 1.00 1.00 0.98

Flt Protected 0.97 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1815 1746 3519 1770 1834

Flt Permitted 0.79 1.00 0.94 0.22 1.00

Satd. Flow (perm) 1477 1746 3319 417 1834

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 11 10 0 0 43 37 21 1095 38 52 459 52

RTOR Reduction (vph) 0 0 0 0 33 0 0 3 0 0 4 0

Lane Group Flow (vph) 0 21 0 0 47 0 0 1151 0 52 507 0

Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 100 0 0 0

Turn Type Perm Perm Perm

Protected Phases 6 2 4 8

Permitted Phases 6 4 8

Actuated Green, G (s) 4.8 4.8 26.4 28.4 28.4

Effective Green, g (s) 4.8 4.8 26.4 28.4 28.4

Actuated g/C Ratio 0.11 0.11 0.61 0.66 0.66

Clearance Time (s) 6.0 6.0 6.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 164 194 2028 274 1206

v/s Ratio Prot c0.03 0.28

v/s Ratio Perm 0.01 c0.35 0.12

v/c Ratio 0.13 0.24 0.57 0.19 0.42

Uniform Delay, d1 17.3 17.5 5.0 2.9 3.5

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.7 0.4 0.3 0.2

Delay (s) 17.7 18.2 5.4 3.2 3.7

Level of Service B B A A A

Approach Delay (s) 17.7 18.2 5.4 3.7

Approach LOS B B A A

Intersection Summary

HCM Average Control Delay 5.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 43.2 Sum of lost time (s) 12.0

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group SEL SET NWL NWT NET SWL SWT

Lane Group Flow (vph) 10 93 26 119 1143 96 533

v/c Ratio 0.04 0.25 0.10 0.31 0.49 0.35 0.42

Control Delay 26.5 13.0 27.5 17.1 6.3 9.0 6.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 26.5 13.0 27.5 17.1 6.3 9.0 6.0

Queue Length 50th (ft) 4 11 11 24 113 16 90

Queue Length 95th (ft) 17 49 32 68 150 43 140

Internal Link Dist (ft) 240 576 1228 604

Turn Bay Length (ft)

Base Capacity (vph) 239 369 248 385 2336 276 1276

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.04 0.25 0.10 0.31 0.49 0.35 0.42

Intersection Summary
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations

Volume (vph) 10 25 65 25 55 60 11 1054 44 93 455 62

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 0.95 1.00 0.98 1.00 1.00 0.99

Flpb, ped/bikes 0.97 1.00 0.96 1.00 1.00 0.99 1.00

Frt 1.00 0.89 1.00 0.92 0.99 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1725 1579 1692 1680 3506 1756 1814

Flt Permitted 0.66 1.00 0.70 1.00 0.95 0.21 1.00

Satd. Flow (perm) 1195 1579 1241 1680 3333 393 1814

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 10 26 67 26 57 62 11 1087 45 96 469 64

RTOR Reduction (vph) 0 54 0 0 49 0 0 4 0 0 6 0

Lane Group Flow (vph) 10 39 0 26 70 0 0 1139 0 96 527 0

Confl. Peds. (#/hr) 20 20 20 20 20 20 20 20

Turn Type Perm Perm Perm Perm

Protected Phases 8 4 2 6

Permitted Phases 8 4 2 6

Actuated Green, G (s) 16.0 16.0 16.0 16.0 56.0 56.0 56.0

Effective Green, g (s) 16.0 16.0 16.0 16.0 56.0 56.0 56.0

Actuated g/C Ratio 0.20 0.20 0.20 0.20 0.70 0.70 0.70

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 239 316 248 336 2333 275 1270

v/s Ratio Prot 0.02 c0.04 0.29

v/s Ratio Perm 0.01 0.02 c0.34 0.24

v/c Ratio 0.04 0.12 0.10 0.21 0.49 0.35 0.41

Uniform Delay, d1 25.8 26.3 26.1 26.7 5.5 4.8 5.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.8 0.8 1.4 0.7 3.5 1.0

Delay (s) 26.1 27.1 27.0 28.1 6.2 8.2 6.1

Level of Service C C C C A A A

Approach Delay (s) 27.0 27.9 6.2 6.4

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 8.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 82.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Existing Conditions
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Full Two-Way Conversion

Wisconsin Ave to Baldwin St

Licensed to Strand Associates
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Full Two-Way Conversion

Wisconsin Ave to Baldwin St

Licensed to Strand Associates
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Two-Way Conversion

Two Lanes on E. Gorham and Four Lanes on E. Johnson

Scenario 3

Licensed to Strand Associates

C:\Cube\East Johnson Street Study\Scenario 2 2lane on Gorham 4 lane on EJohnson_001\LOAD.TEMP 
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Two-Way Conversion

Two Lanes on E. Gorham and Four Lanes on E. Johnson

Scenario 3

Licensed to Strand Associates

C:\Cube\East Johnson Street Study\Scenario 2 2lane on Gorham 4 lane on EJohnson_001\LOAD.TEMP 
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Two-Way Conversion

2 Lane Inbound on Gorham (AM) 2 Lane Outbound on E. Johnson (PM)

Scenario 4

Licensed to Strand Associates

C:\Cube\East Johnson Street Study\Scenario 3 2lane in on Gorham 2 lane out on EJohnson\LOAD.TEMP 
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Two-Way Conversion

2 Lane Inbound on Gorham (AM) 2 Lane Outbound on E. Johnson (PM)

Scenario 4

Licensed to Strand Associates

C:\Cube\East Johnson Street Study\Scenario 3 2lane in on Gorham 2 lane out on EJohnson\LOAD.TEMP 
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Two-Way Conversion

One-Way Inbound on E. Gorham  Two Lanes Outbound on E. Johnson

Scenario 5

Licensed to Strand Associates

C:\Cube\East Johnson Street Study\Scenario 4 Oneway in Gorham 2 lane out on EJohnson\LOAD.TEMP 
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Two-Way Conversion

One-Way Inbound on E. Gorham  Two Lanes Outbound on E. Johnson

Scenario 5

Licensed to Strand Associates

C:\Cube\East Johnson Street Study\Scenario 4 Oneway in Gorham 2 lane out on EJohnson\LOAD.TEMP 
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Madison MPO Travel Demand Model

Planned Scenario

Year 2035 Daily Volume Model Assignments

Licensed to Strand Associates

May 25, 2011
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East Johnson Street Traffic Study - Crash Rates

December 7, 2011

2006 2007 2008 2009 2010

INTERSECTIONS
Number of 

crashes

Number of 

crashes

Number of 

crashes

Number of 

crashes

Number of 

crashes

Johnson & Butler/Hamilton 5 5 6 1 8 25 28,125 0.49

Johnson & Blount 2 1 1 6 3 13 20,675 0.34

Johnson & Paterson 6 4 3 4 3 20 21,200 0.52

Johnson & Ingersoll 2 2 3 0 2 9 18,750 0.26

Johnson & Baldwin 3 1 5 2 5 16 35,600 0.25

Johnson & Fordem 7 7 6 10 8 38 33,675 0.62

Johnson & First 4 11 12 7 7 41 38,450 0.58

Gorham & Wisconsin 11 5 3 6 6 31 24,375 0.70

Gorham & Paterson 0 2 2 1 4 9 15,875 0.31

Gorham & Ingersoll 2 0 0 1 5 8 13,900 0.32

Williamson & Blair 9 14 7 12 7 49 49,200 0.55

Williamson & Blount 2 4 5 2 0 13 23,025 0.31

Williamson & Paterson 2 9 4 5 3 23 22,525 0.56

Williamson & Ingersoll 3 7 8 4 9 31 22,200 0.77

Williamson & Baldwin 4 4 3 4 2 17 23,150 0.40

Winnebago & First 4 4 3 3 5 19 27,675 0.38

Johnson Street 90 79 82 82 83 416 22,170 592.7

Williamson Street 52 76 68 68 57 321 18,874 670.1

Gorham Street 33 40 28 31 43 175 14,857 506.1

EXCLUDES DEER CRASHES

AADT = Average Annual Daily Traffic Volume

Intersection Crash Rates shown in units of crashes per million entering vehicles (MEV)

Segment Crash Rates shown in units of crashes per hundered million vehicle miles traveled (HMVMT)

TOTAL 

Number of 

crashes

Entering Vehicle 

Volume (AADT)

Crash Rate 

per MEV

SEGMENTS
Average Corridor 

AADT

Crash rate 

per HMVMT

S:\MAD\1000--1099\1020\062\Data\Crashes\Crash Calculations - Rates.xlsx
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East Johnson Street Traffic Study - Segment Crash Rates

December 7, 2011

Severity 2006 2007 2008 2009 2010 Total
Annual Crash 

Rate

Statewide 

Average

Ratio to 

Statewide

Johnson Street Property Damage Only 54 44 55 61 62 276 393.2 207.1 1.90

Wisconsin to First All Injury 36 35 27 21 20 139 198.0 117.7 1.68

1.73 mi Fatal 0 0 0 0 1 1 1.4 0.8 1.78

22,170 ADT Total 90 79 82 82 83 416 593 326 1.82

Severity 2006 2007 2008 2009 2010 Total
Annual Crash 

Rate

Statewide 

Average

Ratio to 

Statewide

Williamson Street Property Damage Only 27 42 46 47 44 206 430.0 212.1 2.03

Blair to First All Injury 25 34 22 20 13 114 238.0 121.1 1.97

1.39 mi Fatal 0 0 0 1 0 1 2.1 1.3 1.61

18,874 ADT Total 52 76 68 68 57 321 670 335 2.00

Severity 2006 2007 2008 2009 2010 Total
Annual Crash 

Rate

Statewide 

Average

Ratio to 

Statewide

Gorham Street Property Damage Only 23 25 23 20 38 129 373.1 207.1 1.80

Wisconsin to Baldwin All Injury 10 15 5 11 5 46 133.0 117.7 1.13

1.28 mi Fatal 0 0 0 0 0 0 0.0 0.8 0.00

14,857 ADT Total 33 40 28 31 43 175 506 326 1.55

S:\MAD\1000--1099\1020\062\Data\Crashes\Crash Calculations - Rates.xlsx
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East Johnson Street Traffic Study - Distance & Daily Volumes (2008)

December 7, 2011

From To Distance (feet) Distance (miles) Mainline AADT

Wisconsin Butler/Hamilton 1085 0.21 22,550

Butler/Hamilton Blair 932 0.18 27,050

Blair Livingston 1327 0.25 19,900

Livingston Paterson 657 0.12 18,400

Paterson Brearly 661 0.13 17,550

Brearly Ingersol 657 0.12 17,300

Ingersol Baldwin/Gorham 1321 0.25 16,700

Baldwin/Gorham Dickinson 657 0.12 29,250

Dickinson Fordem 1344 0.25 26,050

Fordem First 519 0.10 30,150

1.73

22,170

From To Distance (feet) Distance (miles) Mainline AADT

Blair Livingston 1366 0.26 22,850

Livingston Paterson 661 0.13 21,500

Paterson Ingersol 1320 0.25 18,450

Ingersol Baldwin 1325 0.25 21,500

Baldwin Dickinson 667 0.13 18,000

Dickinson Thornton 1026 0.19 16,900

Thornton First 978 0.19 11,225

1.39

18,874

From To Distance (feet) Distance (miles) Mainline AADT

Baldwin Ingersol 1413 0.27 12,750

Ingersol Brearly 657 0.12 12,350

Brearly Paterson 660 0.13 14,650

Paterson Livingston 657 0.12 15,900

Livingston Franklin 1663 0.31 15,850

Franklin Butler 595 0.11 16,350

Butler Pinckney 657 0.12 16,350

Pinckney Wisconsin 431 0.08 16,150

1.28

14,857

Total Distance

Weighted Average AADT

Total Distance

Weighted Average AADT

Johnson Street (one-way)

Williamson Street (two-way)

Gorham Street (one-way)

Total Distance

Weighted Average AADT

S:\MAD\1000--1099\1020\062\Data\Crashes\2011-12-07 Crash Analysis.xlsx
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East Johnson Street Traffic Study - Crash Analysis

December 7, 2011

Property 

Damage Only Injury Fatal

Property 

Damage Only Injury Fatal

Property 

Damage Only Injury Fatal

2006 54 36 0 27 25 0 23 10 0

2007 44 35 0 42 34 0 25 15 0

2008 55 27 0 46 22 0 23 5 0

2009 61 21 0 47 20 1 20 11 0

2010 62 20 1 44 13 0 38 5 0

Total 276 139 1 206 114 1 129 46 0

Year

Corridor

Johnson Street Williamson Street Gorham Street

S:\MAD\1000--1099\1020\062\Data\Crashes\2011-12-07 Crash Analysis.xlsx
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East Johnson Street Traffic Study - Possible Contributing Factors

December 7, 2011

Number Percentage Number Percentage Number Percentage

Dry 298 71.6% 217 67.6% 123 70.3%

Wet 59 14.2% 62 19.3% 29 16.6%

Snow-Slush 43 10.3% 25 7.8% 15 8.6%

Ice 5 1.2% 7 2.2% 6 3.4%

Sand-Mud-Dirt-Oil 0 0.0% 1 0.3% 0 0.0%

Unknown 7 1.7% 5 1.6% 2 1.1%

Blank 4 1.0% 4 1.2% 0 0.0%

Total 416 321 175

Number Percentage Number Percentage Number Percentage

Yes 39 9.4% 33 10.3% 14 8.0%

No 373 89.7% 284 88.5% 161 92.0%

Blank 4 1.0% 4 1.2% 0 0.0%

Total 416 321 175

Number Percentage Number Percentage Number Percentage

Daylight 265 63.7% 211 65.7% 119 68.0%

Dark-Lighted 119 28.6% 88 27.4% 42 24.0%

Dark-Unlit 7 1.7% 4 1.2% 6 3.4%

Dusk 13 3.1% 9 2.8% 6 3.4%

Dawn 2 0.5% 4 1.2% 2 1.1%

Unknown 6 1.4% 1 0.3% 0 0.0%

Blank 4 1.0% 4 1.2% 0 0.0%

Total 416 321 175

Lighting Condition

Corridor

Johnson Street Williamson Street Gorham Street

Road Condition

Corridor

Johnson Street Williamson Street Gorham Street

Alcohol as a Factor?

Corridor

Johnson Street Williamson Street Gorham Street

S:\MAD\1000--1099\1020\062\Data\Crashes\2011-12-07 Crash Analysis.xlsx
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East Johnson Street Traffic Study - Typical "Other" Crashes

December 7, 2011

Number

Percentage of 

"Other"

Percentage of 

Corridor Number

Percentage of 

"Other"

Percentage of 

Corridor Number

Percentage of 

"Other"

Percentage of 

Corridor

Bike 26 26.0% 6.3% 14 25.5% 4.4% 6 16.2% 3.4%

Parked Vehicle 54 54.0% 13.0% 25 45.5% 7.8% 21 56.8% 12.0%

Ped 9 9.0% 2.2% 7 12.7% 2.2% 2 5.4% 1.1%

Deer 0 0.0% 0.0% 0 0.0% 0.0% 0 0.0% 0.0%

Other Animal 0 0.0% 0.0% 0 0.0% 0.0% 0 0.0% 0.0%

Other Non Fixed Object 0 0.0% 0.0% 1 1.8% 0.3% 0 0.0% 0.0%

Other Pole/Post 1 1.0% 0.2% 0 0.0% 0.0% 0 0.0% 0.0%

Fence 0 0.0% 0.0% 0 0.0% 0.0% 0 0.0% 0.0%

Guardrail 0 0.0% 0.0% 0 0.0% 0.0% 0 0.0% 0.0%

Mailbox 0 0.0% 0.0% 0 0.0% 0.0% 0 0.0% 0.0%

Light Pole Sign Post 0 0.0% 0.0% 0 0.0% 0.0% 0 0.0% 0.0%

Signal Pole 5 5.0% 1.2% 3 5.5% 0.9% 0 0.0% 0.0%

Other Fixed Object 0 0.0% 0.0% 2 3.6% 0.6% 2 5.4% 1.1%

Tree 5 5.0% 1.2% 3 5.5% 0.9% 5 13.5% 2.9%

Utility Pole 0 0.0% 0.0% 0 0.0% 0.0% 1 2.7% 0.6%

Total 100 55 37

416 321 175Corridor Total Corridor Total Corridor Total

Object Crashes

Corridor

Johnson Street Williamson Street Gorham Street

S:\MAD\1000--1099\1020\062\Data\Crashes\2011-12-07 Crash Analysis.xlsx
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East Johnson Street Traffic Study - Manner of Collision

December 7, 2011

Number Percentage Number Percentage Number Percentage

Angle 112 26.9% 78 24.3% 53 30.3%

Rear End 143 34.4% 142 44.2% 34 19.4%

Head On 1 0.2% 1 0.3% 0 0.0%

Sideswipe Same Dir 49 11.8% 26 8.1% 46 26.3%

Sideswipe Opp Dir 1 0.2% 2 0.6% 1 0.6%

Backing 1 0.2% 2 0.6% 2 1.1%

Other 109 26.2% 70 21.8% 39 22.3%

Total 416 321 175

Manner of Collision

Corridor

Johnson Street Williamson Street Gorham Street

S:\MAD\1000--1099\1020\062\Data\Crashes\2011-12-07 Crash Analysis.xlsx
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East Johnson Street Traffic Study

Public Information Meeting #2

March 1, 2012
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Presentation Outline:
• Need for Project and Reason for Study

• Study Overview and Corridor Limits

• Unique Corridor Elements

• Conversion Scenarios

• Online Survey Results

• Evaluation Matrix

• Questions and Answers

DRAFT



Site Map
2014 Reconstruction

Butler to Baldwin

Image Source: Google Maps
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Need for Project
• Pavement rating 5 

out of 10

• Curb rating 4 out of 
10

• Utilities from 1880’s 
through 1920’s

• Project Will Include:

– New pavement, curb & gutter, and utilities

– Sidewalk replacement as necessary

– Streetscaping such as benches, bump-outs, 

colored crosswalks
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Preliminary 

Design

Contract

Bidding

Traffic Study Final Design Construction

2014201320122011

Project Timeline
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Reason for Study:
• Tenney-Lapham Neighborhood 

Association (TLNA) Plan 
• Recommends studying two-way conversion
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Reason for Study:
• This study:

• Develops two-way conversion scenarios

• Evaluates the impact of two-way conversion

• This study does not:
• Select final street lighting options, landscaping, 

pedestrian crossings, etc.

• Bottom Line: You will have a better 

street in 2014 (one-way or two-way)
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Study Limits
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Unique Corridor Elements:

7 miles
14 miles15 miles

Lack of Alternate Routes

Image Source: Google Maps
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Unique Corridor Elements:

Rail and River Constraints

Image Source: 

Bing Maps
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Unique Corridor Elements: 
• Diverse Uses

• Business Visibility and On-Street 

Parking
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Operational Scenarios: 
1. Maintain 1-Way
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Operational Scenarios: 
2. 2-way Gorham, 2-way Johnson without Parking 

Restrictions (Full Conversion)
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Operational Scenarios: 
3. 2-Way Gorham and Johnson east of Blair with 

Peak Direction Parking Restrictions on Johnson 

(similar to Williamson)
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Operational Scenarios: 
4. 2-way Gorham and Johnson east of Blair with 

Parking Restrictions AM inbound on Gorham and 

PM outbound on Johnson
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Online Survey 

Results: 
• 499 responses

• 57% reside in 

Tenney-Lapham 

Neighborhood 

• 38% live directly on 

Johnson/ Gorham

DRAFT



Online Survey Results: 
• How do you travel the corridor? 

At least a few times per week or more:

TLN Only (280) Overall (494)

Drive 65% (181) 56% (275)

Bus 34% (95) 24% (121)

Bike 46% (129) 34% (168)

Walk 63% (176) 40% (198)

DRAFT



Online Survey Results: 
• Top 3 Transportation Goals 

TLN Only (272) Overall (485)

Improve Conditions for Bicyclists T-1st (145) 1st (278)

Improve Pedestrian Crossings T-1st (145) 2nd (257)

Maintain Parking 3rd (119) 5th (179)

Maintain/Improve Transit Service 5th (103) 3rd (206)

Slower Car Speeds 4th (116) 4th (189)

Fewer Cars on Johnson/Gorham 6th (93) 6th (142)

Fewer Cars on Other Local Streets 8th (37) 8th (85)

Other 7th (46) 7th (86)
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Online Survey Results: 
• Top 3 Livability Goals 

TLN Only (272) Overall (482)

Maintain Current Businesses and/or 

Attract New Ones

1st (200) 1st (349)

Maintain Mature Trees 3rd (151) 2nd (276)

Improve Corridor Aesthetics 2nd (143) 3rd (272)

Reduce/Improve Storm Runoff to Lakes 4th (114) 4th (212)

Increase Owner Occupancy 5th (94) 5th (160)

Improve Air Quality 6th (66) 6th (112)

Other 7th (39) 7th (51)
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272 written

responses

Overall 

(272)

TLN Not on 

Johnson/Gorham 

(54)

On Johnson/ 

Gorham 

(123)

Maintain One-

Way

50% (137) 35% (19) 54% (67)

Convert to 

Two-Way

21% (57) 32% (17) 18% (22)

Unclear/ 

Need More 

Information

29% (78) 33% (18) 28% (34)

Online Survey Results: 
• Written Comments

DRAFT



Evaluation Matrix (Compared to Existing)

1. Maintain 

1-Way

2. Full 2-way 3. John. = 

Willy

4. Gor. 2-in,

John. 2-out 

Bike Conditions

Pedestrian Crossings

Transit

Parking 0 1 -1 -2

Business Vitality 0 1 0 -1

Maintain Trees 0 0 0 0

Improve Aesthetics 1 1 1 1

MV Ops/Congestion 0 -2 -1 -1

Diversion 0 -2 -1 -1

Safety 1 -1 0 0

Cost 0 -1 -1 -1

TOTALS 4 -5 -4 -7
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Bike Conditions - Typical Dimensions: 
Desirable (Minimum)

14’

(12’)

Park/
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Bike Conditions - Typical Dimensions: 
Desirable (Minimum)

12’

(11’)

Travel
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Bike Conditions - Typical Dimensions: 
Desirable (Minimum)

5’+2’12’

Travel/

(14’+1’)
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Bike Conditions - Street Cross Section: 
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Bike Conditions - Street Cross Section: 
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Bike Conditions - Street Cross Section: 
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Bike Conditions - Street Cross Section: 
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Bike Conditions - Street Cross Section: 
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Bike Conditions - Street Cross Section: 
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Evaluation Matrix (Compared to Existing)

1. Maintain 

1-Way

2. Full 2-way 3. John. = 

Willy

4. Gor. 2-in,

John. 2-out 

Bike Conditions
1 0 -1 -2

Pedestrian Crossings

Transit

Parking

Business Vitality

Maintain Trees

Improve Aesthetics

MV Ops/Congestion

Diversion

Safety

Cost

TOTALS
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Pedestrian Crossings
• Improved crossings in each scenario

• Gaps tend to be 15 to 20 seconds or 

longer for one-way, vs. 10 to 15 seconds 

long for two-way

• Video

Image Source: Wikipedia

Image Source: City of Madison
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Evaluation Matrix (Compared to Existing)

1. Maintain 

1-Way

2. Full 2-way 3. John. = 

Willy

4. Gor. 2-in,

John. 2-out 

Bike Conditions
1 0 -1 -2

Pedestrian Crossings
1 0 0 0

Transit

Parking 0 1 -1 -2

Business Vitality 0 1 0 -1

Maintain Trees 0 0 0 0

Improve Aesthetics 1 1 1 1

MV Ops/Congestion 0 -2 -1 -1

Diversion 0 -2 -1 -1

Safety 1 -1 0 0

Cost 0 -1 -1 -1

TOTALS 4 -5 -4 -7
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1. Maintain 

1-Way

2. Full 2-way 3. John. = 

Willy

4. Gor. 2-in,

John. 2-out 

Bus Operations

In parking lane

More central to 

Neighborhood

EB and WB on

Gorham Transit 

Corridor In Travel Lane

Overall Congestion on 

Isthmus Similar to Existing Much Worse Worse Worse

Score
0 -1 1 0

1. Maintain 

1-Way

2. Full 2-way 3. John. = 

Willy

4. Gor. 2-in,

John. 2-out 

Bus Operations

In parking lane

More central to 

Neighborhood

EB and WB on

Gorham Transit 

Corridor In Travel Lane

Overall Congestion on 

Isthmus Similar to Existing Much Worse Worse Worse

Score
0 -1 1 0
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Evaluation Matrix (Compared to Existing)

1. Maintain 

1-Way

2. Full 2-way 3. John. = 

Willy

4. Gor. 2-in,

John. 2-out 

Bike Conditions
1 0 -1 -2

Pedestrian Crossings
1 0 0 0

Transit
0 -1 1 0

Parking

Business Vitality

Maintain Trees

Improve Aesthetics

MV Ops/Congestion 0 -2 -1 -1

Diversion 0 -2 -1 -1

Safety 1 -1 0 0

Cost 0 -1 -1 -1

TOTALS 4 -5 -4 -7
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1. Maintain 

1-Way

2. Full 2-way * 3. John. = Willy * 4. Gor. 2-in,

John. 2-out *

Gorham
Full Time Full Time Full Time AM Peak Restriction

Johnson
Full Time

Full Time*

(full length)

AM/PM Peak 

Restriction PM Peak Restriction

Score
0 1 -1 -1

* Note: Loss of one to two spaces near signalized intersections expected with two-way scenarios

Parking
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Evaluation Matrix (Compared to Existing)

1. Maintain 

1-Way

2. Full 2-way 3. John. = 

Willy

4. Gor. 2-in,

John. 2-out 

Bike Conditions
1 0 -1 -2

Pedestrian Crossings
1 0 0 0

Transit
0 -1 1 0

Parking 0 1 -1 -1

Business Accessibility

Maintain Trees

Improve Aesthetics

MV Ops/Congestion 0 -2 -1 -1

Diversion 0 -2 -1 -1

Safety 1 -1 0 0

Cost 0 -1 -1 -1

TOTALS 4 -5 -4 -7
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Business Accessibility
1. Maintain 

1-Way

2. Full 2-way 3. John. = Willy 4. Gor. 2-in,

John. 2-out 

Visibility
One-Way Traffic Two-Way Traffic Two-Way Traffic Two-Way Traffic

Exposure
No Change -9,000 vpd -2,000 vpd -6,500 vpd

Score
0 0 1 0
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Evaluation Matrix (Compared to Existing)

1. Maintain 

1-Way

2. Full 2-way 3. John. = 

Willy

4. Gor. 2-in,

John. 2-out 

Bike Conditions
1 0 -1 -2

Pedestrian Crossings
1 0 0 0

Transit
0 -1 1 0

Parking 0 1 -1 -1

Business Accessibility 0 0 1 0

Maintain Trees

Improve Aesthetics

MV Ops/Congestion 0 -2 -1 -1

Diversion 0 -2 -1 -1

Safety 1 -1 0 0

Cost 0 -1 -1 -1

TOTALS 4 -5 -4 -7
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Evaluation Matrix (Compared to Existing)

1. Maintain 

1-Way

2. Full 2-way 3. John. = 

Willy

4. Gor. 2-in,

John. 2-out 

Bike Conditions
1 0 -1 -2

Pedestrian Crossings
1 0 0 0

Transit
0 -1 1 0

Parking 0 1 -1 -1

Business Accessibility 0 0 1 0

Maintain Trees 0 0 0 0

Improve Aesthetics

MV Ops/Congestion 0 -2 -1 -1

Diversion 0 -2 -1 -1

Safety 1 -1 0 0

Cost 0 -1 -1 -1

TOTALS 4 -5 -4 -7
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Evaluation Matrix (Compared to Existing)

1. Maintain 

1-Way

2. Full 2-way 3. John. = 

Willy

4. Gor. 2-in,

John. 2-out 

Bike Conditions
1 0 -1 -2

Pedestrian Crossings
1 0 0 0

Transit
0 -1 1 0

Parking 0 1 -1 -1

Business Accessibility 0 0 1 0

Maintain Trees 0 0 0 0

Improve Aesthetics 1 1 1 1

MV Ops/Congestion 0 -2 -1 -1

Diversion 0 -2 -1 -1

Safety 1 -1 0 0

Cost 0 -1 -1 -1

TOTALS 4 -5 -4 -7

DRAFT



Evaluation Matrix (Compared to Existing)

1. Maintain 

1-Way

2. Full 2-way 3. John. = 

Willy

4. Gor. 2-in,

John. 2-out 

Bike Conditions
1 0 -1 -2

Pedestrian Crossings
1 0 0 0

Transit
0 -1 1 0

Parking 0 1 -1 -1

Business Accessibility 0 0 1 0

Maintain Trees 0 0 0 0

Improve Aesthetics 1 1 1 1

Diversion

MV Ops/Congestion

Safety

Cost

TOTALS 4 -5 -4 -7
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Motor Vehicle Operations Analysis
• Analysis Includes Optimistic Assumptions:

• MPO models used

• Base (2005) traffic volumes – no growth 

despite BUILD plan

• Optimal signal timings
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Diversion - Daily Motor Vehicle 

Volumes:
(Between Blair and Baldwin*)

1. 1-way 2. Full 2-way 3. John. = Willy 4. Gor. 2-in, 

John. 2-out 

E Gorham 18,900 (-7,700) (-7,300) (-3,300)

E Johnson 23,200 (-9,200) (-2,100) (-6,500)

Dayton 3,600 +900 +1,500 +300

Mifflin 2,800 +5,800 +400 +900

E Washington 55,900 +6,900 +4,500 +6,600

Williamson 18,400 +1,800 +1,500 +1,800

* Based on Cube travel demand model, maintained by Madison area Metropolitan Planning 

Organization, as mandated by the Federal Highway Administration
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Diversion - Daily Motor Vehicle 

Volumes
• East Washington exceeds 60,000 vpd

(Scenarios 2, 3, 4)

Similar to Verona Road south of Beltline:

Highest Improvement Priority in WI
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Diversion - Daily Motor Vehicle 

Volumes
• Mifflin Street exceeds 9,000 vpd 

(Scenario 2)

Similar to Fair Oaks Avenue North of Atwood
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Evaluation Matrix (Compared to Existing)

1. Maintain 

1-Way

2. Full 2-way 3. John. = 

Willy

4. Gor. 2-in,

John. 2-out 

Bike Conditions
1 0 -1 -2

Pedestrian Crossings
1 0 0 0

Transit
0 -1 1 0

Parking 0 1 -1 -1

Business Accessibility 0 0 1 0

Maintain Trees 0 0 0 0

Improve Aesthetics 1 1 1 1

Diversion 0 -2 -1 -1

MV Ops/Congestion

Safety

Cost

TOTALS 4 -5 -4 -7
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Motor Vehicle Operations and 

Congestion
• Scenario 2: Wisconsin Ave. & Johnson St.

XXXX

Image Source: Google Earth
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Motor Vehicle Operations and 

Congestion
• Scenario 3, 4: Blair St. & E Washington Ave.

Image Source: Google Earth
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Motor Vehicle Operations and 

Congestion
• Increased congestion can:

• Make air quality worse

• Reduce fuel efficiency

• Hurt business access

• Increase crashes
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Evaluation Matrix (Compared to Existing)

1. Maintain 

1-Way

2. Full 2-way 3. John. = 

Willy

4. Gor. 2-in,

John. 2-out 

Bike Conditions
1 0 -1 -2

Pedestrian Crossings
1 0 0 0

Transit
0 -1 1 0

Parking 0 1 -1 -1

Business Accessibility 0 0 1 0

Maintain Trees 0 0 0 0

Improve Aesthetics 1 1 1 1

Diversion 0 -2 -1 -1

MV Ops/Congestion 0 -2 -1 -1

Safety

Cost

TOTALS 4 -5 -4 -7
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Safety: 2006-2010 Crash Data
Corridor Corridor 

Crash Rate

Injury 

Crash 

Rate

Highest 

Intersection

Bike 

Crashes

Ped 

Crashes

Johnson 

(one-way)

592.7 

HMVMT

198.0 

HMVMT

0.62 MEV 26 9

Williamson 

(two-way with peak 

parking restrictions)

670.1

HMVMT

238.0

HMVMT

0.77 MEV 14 7

DRAFT



Evaluation Matrix (Compared to Existing)

1. Maintain 

1-Way

2. Full 2-way 3. John. = 

Willy

4. Gor. 2-in,

John. 2-out 

Bike Conditions
1 0 -1 -2

Pedestrian Crossings
1 0 0 0

Transit
0 -1 1 0

Parking 0 1 -1 -1

Business Accessibility 0 0 1 0

Maintain Trees 0 0 0 0

Improve Aesthetics 1 1 1 1

Diversion 0 -2 -1 -1

MV Ops/Congestion 0 -2 -1 -1

Safety 1 -1 0 0

Cost

TOTALS
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Evaluation Matrix (Compared to Existing)

1. Maintain 

1-Way

2. Full 2-way 3. John. = 

Willy

4. Gor. 2-in,

John. 2-out 

Bike Conditions
1 0 -1 -2

Pedestrian Crossings
1 0 0 0

Transit
0 -1 1 0

Parking 0 1 -1 -1

Business Accessibility 0 0 1 0

Maintain Trees 0 0 0 0

Improve Aesthetics 1 1 1 1

Diversion 0 -2 -1 -1

MV Ops/Congestion 0 -2 -1 -1

Safety 1 -1 0 0

Cost 0 -1 -1 -1

TOTALS 4 -4 -2 -5
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Evaluation Matrix (Compared to Existing)

1. Maintain 

1-Way

2. Full 2-way 3. John. = 

Willy

4. Gor. 2-in,

John. 2-out 

Bike Conditions
1 0 -1 -2

Pedestrian Crossings
1 0 0 0

Transit
0 -1 1 0

Parking 0 1 -1 -1

Business Accessibility 0 0 1 0

Maintain Trees 0 0 0 0

Improve Aesthetics 1 1 1 1

Diversion 0 -2 -1 -1

MV Ops/Congestion 0 -2 -1 -1

Safety 1 -1 0 0

Cost 0 -1 -1 -1

TOTALS 4 -5 -2 -5
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Initial Conclusions:
• Two-way conversion is not impossible, 

however there are significant tradeoffs:
• Deficient bike facilities

• Increased congestion

• Diversion to other routes

• Higher construction cost for City

• Draft Study Recommendation is that 

Scenario 1 (maintain one-way operation) 

best balances various corridor goals
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Online Survey Results: 
• Top 3 Survey Goals 

Transportation TLN Only (272) Overall (485)

Improve Conditions for Bicyclists T-1st (145) 1st (278)

Improve Pedestrian Crossings T-1st (145) 2nd (257)

Maintain Parking 3rd (119) 5th (179)

Maintain/Improve Transit Service 5th (103) 3rd (206)

Slower Car Speeds 4th (116) 4th (189)

Fewer Cars on Johnson/Gorham 6th (93) 6th (142)

Fewer Cars on Other Local Streets 8th (37) 8th (85)

Other 7th (46) 7th (86)

Livability TLN Only (272) Overall (482)

Maintain Current Businesses and/or 

Attract New Ones

1st (200) 1st (349)

Maintain Mature Trees 3rd (151) 2nd (276)

Improve Corridor Aesthetics 2nd (143) 3rd (272)
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East Johnson Street Traffic Study

March 1, 2012

Questions and Answers
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How to get more info

• Project Manager

– Chris Petykowski, City Engineering, 267-8678, 
cpetykowski@cityofmadison.com

– Brian Smith, City Traffic Engineering, 261-9625, 
bsmith@cityofmadison.com

• Website  
http://www.cityofmadison.com/engineering/EJohnson/

• My Account                   
https://my.cityofmadison.com/

• User Survey
http://www.surveymonkey.com/s/FQFPY88
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East Johnson Street Traffic Study 

Public Information Meeting #2 

March 1, 2012 

Summary of questions and comments  following the Power Point presentation 

 

Questions/Comments: 

 

• What are the total number of bike lanes (Johnson and Gorham combined) provided 

under the various scenarios? 

o Scenario 1: 2 bike lanes 

o Scenario 2: 3 bike lanes with possible encroachment on 2 

o Scenarios 3 and 4: 3 bike lanes with possible encroachment on 2, and no bike 

accommodation in the peak directions during rush hours 

 

• Did the study consider impacts to property values? 

o Not directly.  The study team feels that property values are related to the factors 

considered in the evaluation matrix, indicating that Scenario 1 may have the most 

positive impact on property values. 

 

• Did the study consider vehicles on the side streets trying to turn on to Johnson Street 

missing pedestrians approaching from the opposite direction of Johnson Street traffic? 

o Not directly.  This can be a concern with one-way or two-way operation.  

 

• Did the study consider total vehicle miles traveled (VMT)? 

o Not directly.  Generally, the increase in VMT due to one-way pair operation and 

“circling the block” is quite small for an isolated corridor. 

  

• One attendee feels safer on a busier street and prefers to walk after dark along Johnson 

Street rather than Gorham Street. 

 

• Does the newly constructed Williamson Street accommodate bikes? 

o No, not by TRANS 75 standards must be followed for the Johnson Street 

reconstruction project. 

 

• What are the specific times that the parking would be restricted in the peaks? 

o That would be finalized during design, but it would be approximately 7:00 to 8:30 

AM and 4:00 to 5:30 PM, give or take a half hour. 

 

• Will the project incorporate traffic calming? 

o During design, the City will strive to include features that advance neighborhood 

and City goals, potentially including reducing the speed of East Johnson Street 

traffic. 

 

• Were emergency response times considered? 

o Not directly.  Various studies exist for response times versus one-way or two-way 

streets.  For Johnson Street, the study team suspects response would be faster 

during peak traffic periods with one-way operation.  During off-peak times (in the 

absence of traffic congestion) it is possible that response times would be faster 

for two-way operation because of more direct routing. 
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• How would the two-way options work at the Baldwin Street intersection? 

o It is likely that the Gorham leg of the intersection departing to the west would be 

removed from the intersection.  Westbound (inbound) traffic would continue 

through on to Johnson Street and Baldwin Street. 

  

• One attendee noted that the Tenney-Lapham Neighborhood Plan finds that the land 

uses along Johnson and Gorham are misaligned with the street design/use.  It is a 

neighborhood goal to better align these two elements. 

 

• One attendee stated that he came to the meeting in favor of two-way conversion.  

Following the presentation, he feels that there are too many negatives associated with 

two-way operation and that the streets should remain one-way.  The project should 

strive to provide significant improvements to bike conditions. 

 

• One attendee stated that many of the residents on these streets are students, and they 

don’t drive to campus.  If owner occupancy is increased there may actually be more 

traffic created. 

 

• Did the study evaluate speeds on East Johnson Street compared to Williamson Street? 

o Yes, speed data was gathered for both and the results are somewhat similar (see 

PIM #1 presentation) 
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