
Technical Working Group Meeting 
March 29, 2012 



1. Progress Report & Working Paper #1 Overview 
(20 minutes) 

2. Bus Stop Categorization (30 minutes) 

3. Case Study Selection (30 minutes) 

4. Case Study Data Collection Plan (30 minutes) 

5. Next Steps (10 minutes) 

6. Adjourn at 3:30 pm 



Existing Conditions 

Categorize Stops & 
Case Studies 

Develop Prototypes 

Financial Analysis 

Final Report 

• Gather GIS data 
• Develop database for all stops 
• Literature search 

• Cluster analysis 
• Ground truth data 
• Field review 

• Conceptual design for each category 
• Implementation strategies 
• Develop access toolkit 

• Prototype costing 
• Funding options 
• Funding policies & guidelines 

• Final report 
• Compile study record 

Progress Point 

Winter 
2011/2012 

Spring  
2012 

Summer 
2012 

Summer 
2012 

Fall 
 2012 



Working Paper #1 
Overview 



 Reference Library 
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MAG Pedestrian Policies and Design Guidelines 2005 MAG    
TRCP Document 44: Literature Review for 
Providing  Access to Public Transportation 

Stations 
2009 Transportation 

Research Board      

Toolkit for the Assessment of Bus Stop 
Accessibility and Safety 2005 Easter Seals Project 

Action   

RTD Transit Access Guidelines 2009 Denver Regional 
Transportation District     

Accessing Transit: Design Handbook for Florida 
Passenger Facilities 2008 Florida Department of 

Transportation     

Transit Facility Handbook 2007 Florida Department of 
Transportation    

RPTA Bus Stop Programs and Standards: 
Findings and Recommendations 2008 Valley Metro RPTA         





 Peer Transit Agencies 
 San Diego, California - San Diego Association of 

Governments 
 San Francisco, California - Metropolitan Transportation 

Commission 
 Seattle, Washington - Puget Sound Transit 
 Denver, Colorado - Regional Transportation District 
 Salt Lake City, Utah - Utah Transit Authority 
 Kansas City, Missouri - Kansas City Area Transit Authority 
 Las Vegas, Nevada – Regional Transportation Commission 
 Houston, Texas – Metropolitan Transit Authority. 
 



 Data Collection 
 On-going 
 Additional 

Requests 
Forthcoming 



 Alice Chen to email draft copy to TWG. 
 Provide comments to Alice by Friday, April 13, 

2012. 
 Any questions during your review should be 

directed to Alice. 
 Final Working Paper #1 – Friday, April 20. 



Categorizing  
Bus Stops  



 Categorize Transit Stops  
1. Develop GIS database of variables describing transit 

stop areas (Potential Demand and Transit Service Quality) 
2. Perform cluster analysis to identify groupings of stops 
3. Ground-truth cluster analysis results 

 Case Studies 
1. Select case study sites 
2. Data collection at case study sites 





 Transit-Bike-Pedestrian Demand Characteristics 
o Population Density 
o Employment Density 
o Zero-Vehicle HH Density 
o Acreage of Retail  

 Bus Service Quality Characteristics 
o Location of bus stop at arterial-arterial intersection 
o Number of routes per bus stop area 
o Frequency of bus service at bus stop area  

 



 Used SPSS Segmenting Routine 

 Finds optimal number of clusters 

 Describes cluster sizes 

 Displays “predictive” importance of each 
input to clustering 

 Assesses overall cluster cohesion and 
separation with the “Silhouette Measure” 



1. Do we see clusters using just the demand 
measures?  

2. Do we see clusters using just the transit 
service quality measures ? 

3. Do we see clusters using the both demand 
and service quality measures? 
 



Run 
# 

Pop 
Density 

Emp 
Density 

Zero 
Vehicle 

HH 
Density Retail 

Pop + 
Emp 

Density 
No.  of 
Routes 

Freq. of 
Service 

Arterial  
- 

Arterial 

Demand Transit System 

#1 √ √ √ √ 

#2 √ √ √ 

#3 √ √ 

#4 √ √ √ 

#5 √ √ √ 

#6 √ √ √ √ √ √ 

#7 √ √ √ √ √ 

#8 √ √ √ 

#9 √ √ 

#10 √ √ √ 



1. Workable number of clusters 

2. Strong predictive power associated with 
each input variables 

3. High silhouette measure for overall cluster 
model 



RUN #1 

Run 
# 

Pop 
Den 

Emp 
Den 

Zero
Veh 
HH 
Den Retail 

Pop  + 
Emp 
Den 

No.  of 
Routes Freq. 

Art  
- 

 Art 
Number of 

Clusters 

Cohesion  
&  

Separation 

Demand Transit System Cluster  Assessment 

#1 √ √ √ √ 2 Good (0.7) 



RUN 2 RUN #2 

Run 
# 

Pop 
Den 

Emp 
Den 

Zero
Veh 
HH 
Den Retail 

Pop  
+ Emp 

Den 
No.  of 
Routes Freq. 

Art  
- 

 Art 
Number of 

Clusters 

Cohesion  
&  

Separation 

Demand Transit System Cluster  Assessment 

#1 √ √ √ √ 2 Good 
(0.7) 

#2 √ √ √ 2 
Fair 
(0.5) 



RUN #3 

Run 
# 

Pop 
Den 

Emp 
Den 

Zero
Veh 
HH 
Den Retail 

Pop  
+ Emp 

Den 
No.  of 
Routes Freq. 

Art  
- 

 Art 
Number of 

Clusters 

Cohesion  
&  

Separation 

Demand Transit System Cluster  Assessment 

#1 √ √ √ √ 2 Good 
(0.7) 

#2 √ √ √ 2 Fair 
(0.5) 

#3 √ √ 2 
Good 
(0.7) 



RUN #4 

Run 
# 

Pop 
Den 

Emp 
Den 

Zero
Veh 
HH 
Den Retail 

Pop  
+ Emp 

Den 
No.  of 
Routes Freq. 

Art  
- 

 Art 
Number of 

Clusters 

Cohesion  
&  

Separation 

Demand Transit System Cluster  Assessment 

#1 √ √ √ √ 2 Good 
(0.7) 

#2 √ √ √ 2 Fair 
(0.5) 

#3 √ √ 2 Good 
(0.7) 

#4 √ √ √ 3 
Good 
(0.8) 



RUN #5 

Run 
# 

Pop 
Den 

Emp 
Den 

Zero
Veh 
HH 
Den Retail 

Pop  
+ Emp 

Den 
No.  of 
Routes Freq. 

Art  
- 

 Art 
Number of 

Clusters 

Cohesion  
&  

Separation 

Demand Transit System Cluster  Assessment 

#1 √ √ √ √ 2 Good 
(0.7) 

#2 √ √ √ 2 Fair 
(0.5) 

#3 √ √ 2 Good 
(0.7) 

#4 √ √ √ 3 Good 
(0.8) 

#5 √ √ √ 10 
Good 
(0.8) 



RUN #6 

Run 
# 

Pop 
Den 

Emp 
Den 

Zero
Veh 
HH 
Den Retail 

Pop  
+ Emp 

Den 
No.  of 
Routes Freq. 

Art  
- 

 Art 
Number of 

Clusters 

Cohesion  
&  

Separation 

Demand Transit System Cluster  Assessment 

#1 √ √ √ √ 2 Good 
(0.7) 

#2 √ √ √ 2 Fair 
(0.5) 

#3 √ √ 2 Good 
(0.7) 

#4 √ √ √ 3 Good 
(0.8) 

#5 √ √ √ 10 Good 
(0.8) 

#6 √ √ √ √ √ √ 2 
Fair 
(0.5) 



Run 
# 

Pop 
Den 

Emp 
Den 

Zero
Veh 
HH 
Den Retail 

Pop  
+ Emp 

Den 
No.  of 
Routes Freq. 

Art  
- 

 Art 
Number of 

Clusters 

Cohesion  
&  

Separation 

Demand Transit System Cluster  Assessment 

#1 √ √ √ √ 2 Good 
(0.7) 

#2 √ √ √ 2 Fair 
(0.5) 

#3 √ √ 2 Good 
(0.7) 

#4 √ √ √ 3 Good 
(0.8) 

#5 √ √ √ 10 Good 
(0.8) 

#6 √ √ √ √ √ √ 2 Fair 
(0.5) 

#7 √ √ √ √ √ 5 
Fair 
(0.4) 

RUN #7 



 

RUN #8 

Run 
# 

Pop 
Den 

Emp 
Den 

Zero
Veh 
HH 
Den Retail 

Pop  
+ Emp 

Den 
No.  of 
Routes Freq. 

Art  
- 

 Art 
Number of 

Clusters 

Cohesion  
&  

Separation 

Demand Transit System Cluster  Assessment 

#1 √ √ √ √ 2 Good 
(0.7) 

#2 √ √ √ 2 Fair 
(0.5) 

#3 √ √ 2 Good 
(0.7) 

#4 √ √ √ 3 Good 
(0.8) 

#5 √ √ √ 10 Good 
(0.8) 

#6 √ √ √ √ √ √ 2 Fair 
(0.5) 

#7 √ √ √ √ √ 5 Fair 
(0.4) 

#8 √ √ √ 3 
Good 
(0.7) 



RUN #9 

Run 
# 

Pop 
Den 

Emp 
Den 

Zero
Veh 
HH 
Den Retail 

Pop  
+ Emp 

Den 
No.  of 
Routes Freq. 

Art  
- 

 Art 
Number of 

Clusters 

Cohesion  
&  

Separation 

Demand Transit System Cluster  Assessment 

#1 √ √ √ √ 2 Good 
(0.7) 

#2 √ √ √ 2 Fair 
(0.5) 

#3 √ √ 2 Good 
(0.7) 

#4 √ √ √ 3 Good 
(0.8) 

#5 √ √ √ 10 Good 
(0.8) 

#6 √ √ √ √ √ √ 2 Fair 
(0.5) 

#7 √ √ √ √ √ 5 Fair 
(0.4) 

#8 √ √ √ 3 Good 
(0.7) 

#9 √ √ 4 
Good 
(0.8) 



 

RUN #10 
Run 

# 

Pop 
Den 

Emp 
Den 

Zero
Veh 
HH 
Den Retail 

Pop  
+ Emp 

Den 
No.  of 
Routes Freq. 

Art  
- 

 Art 
Number of 

Clusters 

Cohesion  
&  

Separation 

Demand Transit System Cluster  Assessment 

#1 √ √ √ √ 2 Good 
(0.7) 

#2 √ √ √ 2 Fair 
(0.5) 

#3 √ √ 2 Good 
(0.7) 

#4 √ √ √ 3 Good 
(0.8) 

#5 √ √ √ 10 Good 
(0.8) 

#6 √ √ √ √ √ √ 2 Fair 
(0.5) 

#7 √ √ √ √ √ 5 Fair 
(0.4) 

#8 √ √ √ 3 Good 
(0.7) 

#9 √ √ 4 Good 
(0.8) 

#10 √ √ √ 7 
Very Good 

(0.9) 



 Frequency of Transit Service 
 Population and Employment Density 
 Presence of Retail 

 



 



 Mapping/Examining Categories 

 Project Team MAG Review 

 TWG Review 

 Google Map Check 

 Ground Truth /Field Check 
 



 



 



 



 



 



 



 



 



Case Studies 



 Quality of experience from users perspective 

 Usage rates by mode of access 

 Safety issues 

 Engineering constraints and deficiencies 
 







24th Street & 
Camelback Road, 

Phoenix 



10th Avenue & 
Washington Street, 

Phoenix 





Indian School Road &  
7th Street, 
Phoenix 



75th Avenue &  
Thomas Road, 

Phoenix 



Scottsdale Road &  
McKellips Road, 

Scottsdale 





Rural Road &  
Galveston Street, 

Chandler 



19th Avenue &  
Alta Vista Road, 

Phoenix 





Glendale Road &  
58th Avenue, 

Glendale 



9oth Street &  
Mountain View Road, 

Scottsdale 





59th Avenue &  
Bell Road, 
Glendale 



Cave Creek Road &  
Greenway Road, 

Phoenix 



University Drive &  
Country Club Drive, 

Mesa 





McClintock Drive &  
Alameda Drive, 

Tempe 



Broadway Road &  
48th Street, 

Mesa 





Warner Elliot Loop &  
Equestrian Trail, 

Phoenix 



Elliot Road &  
Lakeview Drive, 

Gilbert 





 Case study areas defined by 1.5-mile buffer 
(pedestrian) and 2-mile buffer (bicycle) 

 Data Sources 
− GIS Data 
− Field Reviews 
− Intercept Survey 
− Observations 

 Intercept sample size: 280-300 surveys 



 GIS Data Field Reviews Intercept Surveys Observations 

Population  
 

Roadway Cross-sections ; 
traffic controls; signing & 
striping 

Origin & Destination 
 

Mode of Access Counts 
to Bus Stop 

Land Use 
 

Pedestrian Facilities &  
Obstructions 

Self Reported Travel 
Time/Distance to Bus Stop 

Safe / Unsafe Behaviors 
of Pedestrians, Cyclists 
and Drivers 

Bicycle Facilities Bicycle Facilities & 
Obstructions 

Trip Purpose -- 
 

Roadway Type Transit Stop Amenities & 
Deficiencies 

Mode of Access/ 
SOV Mode Replacement 

-- 
 

Bike-Vehicle 
Collisions 

ADA Compliance Perceived Safety, & 
Comfort Accessing Transit 

-- 

Pedestrian – Vehicle 
Collisions 

-- Barriers to Walking & 
Cycling to Bus Stop 

-- 
 



 Recruit staff/volunteers from agencies where 
studies occur 

 Proposed Training: Thurs, April 12th  

 Data Collection on Tues-Thurs, 6:30AM - 10:30AM, 
2:00 PM – 6:00 PM:  

– April 17th-19th 
– April 24th-26th 
– May 1st -3rd (Contingency)  



 Intercept Survey (handout) 

 Observation Tools (handout) 

 Bike and Pedestrian Count Sheets (handout) 



Next Steps 



 Finalize categorization of stops 

 Finalize case study site selection 

 Complete case study data collection in April 
2012 

 Draft Working Paper #2  - Bus Stop 
Categorization (April, 27) 

 Draft Working Paper #3 – Case Studies (June, 1) 
 
 

 



 
 

Alice Chen 
Project Manager 

Maricopa Association of Governments 
 

Email: achen@azmag.gov 
www.azmag.gov 

mailto:achen@azmag.gov
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