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July 6, 2012 

Mr. David L. Adams, P.E. 
Traffic Signals Supervisor, Montgomery County 
Pennsylvania Department of Transportation 
Engineering District 6-0 
7000 Geerdes Boulevard 
King of Prussia, PA 19406-1525 
 

Attn: Mr. Louis R. Belmonte, P.E., District Traffic Engineer 
 
Re: Cheltenham Township, Montgomery County 
  Willow Avenue & Sycamore Avenue (File #989) 
  Signal Removal Study 
  PennDOT Project No. 62-0588-28 
  KMJ Project No. 007-7.4-11 

Mr. Adams: 

As per your assignment, KMJ Consulting, Inc. has reviewed the request by Cheltenham Township to remove the 
traffic signal at the subject intersection.  PennDOT Publication 46 Chapter 4.10 was used as a general guide as 
well as the PennDOT Form TE-151. As directed in Publication 46, the FHWA Implementation Package IP-80-12, 
User Guide for Removal of Not Needed Traffic Signals, dated June 1980, was also used to evaluate the request.  
This analysis looks at two proposed conditions, an all-way stop and stop signs only on Sycamore Lane.  As 
described starting on page 13 of the FHWA Guide, a Preliminary Screening reveals the following: 

PRELIMINARY SCREENING 

1. Sight Distance Adequacy: 
Sight distances were measured using criteria from PA Title 67, Chapter 441.  The speed limits for both the major 
road (Willow Avenue) and the minor road (Sycamore Avenue) are 25 MPH.  Table 1 summarizes the results of 
the sight distance analysis. 

Table 1 – Sight Distance Analysis 

Location Direction 
Observed Sight 
Distance (feet) 

Safe1 Sight 
Distance (feet) 

Northbound Sycamore Ave 
Left 119 250 

Right 370 195 

Southbound Sycamore Ave 
Left 432 250 

Right 146 195 
1. Safe Sight Distance, defined in PennDOT Title 67, Chapter 441.8(h).1 
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As presented in Table 1, the existing intersection does not meet the required sight distance for the minor road 
(Sycamore Avenue) approaches.  An all-way stop will satisfy this sight distance requirement. 

2. Special Site Conditions: 
No major traffic generators that create sharp peaks in volumes are located at the intersection.  The LaMott 
Community Center/Free Library along with a playground is located on the NW corner.  The low traffic volume 
and proposed all-way stop would facilitate safe pedestrian use at the intersection. 
 
3. MUTCD Signal Warrants: 
Manual turning movement counts were conducted at the intersection on June 7, 2012 from 7:00 AM to 6:00 PM.  
The volumes do not meet any of the MUTCD warrants for a traffic signal.  A copy of the counts and warrant 
analysis is attached. 
 
4. Special Justifications: 
The traffic signal was installed in 1953.  Although no warrant analysis exists from that time, the Township 
believes that the original installation was related to a grammar school that existed at the corner, but has since been 
closed. 
 
5. Accident Changes after Signal Installation (optional): 
No crash data is available for the time period before the traffic signal installation to allow comparison. 
 
6. Alternative Improvements Considered: 
The FHWA Guide questions if accident problems were significantly worse after the traffic signal installation, and 
if so, have alternative safety improvements been fully considered.  As described in consideration 5, no crash data 
is available for the time period before the traffic signal installation to allow comparison. 
 
STAGE II DETAILED ANALYSIS 

1. Accident Impacts: 
According to the FHWA Guide, “If multi-way stop control is planned after removal of the signal, a decrease in 
accidents can generally be expected.” 
 
The Guide also notes that the volumes at the intersection should be relatively low (less than 800 entering during 
the peak hour) and relatively balanced (ratio of major street volume to side street volume is less than 3:1).  The 
peak hour (4:30 PM to 5:30 PM) entering volume is 269 vehicles. The ratio of major street volume to side street 
volume is 151:118 or 1.3:1. 
 
2. Traffic Flow Related Impacts: 
Currently, the intersection operates as a fixed time two-phase traffic signal (60 second cycle lengths timed in the 
field).  The intersection layout and operation is different than the traffic signal permit plan (Permit #3301) as there 
was recent work at the intersection which included bulb outs and curb ramps.  Given the consistently low volumes 
at the intersection, an all-way stop should reduce delay by allowing vehicles to proceed after coming to a 
complete stop instead of waiting for the signal to change. An analysis of the intersection using Synchro software 
is presented in Table 2.  The intersection was analyzed with the existing signal, proposed as an all-way stop and as 
a two-way stop (stop signs on Sycamore Avenue). 
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Table 2 – Level of Service Summary 
Alternative 2012 Existing Signal 2012 All-Way Stop 2012 Two-Way Stop 

Peak Period/ 
Direction 

AM Midday PM AM Midday PM AM Midday PM 

EB L 
A A A A A A 

A A A 
EB TR --- --- --- 
WB L 

A A A A A A 
A A A 

WB TR --- --- --- 
NB LTR B B B A A A A A B 
SB LTR B B B A A A B A B 
Overall A (9.8) B (10.1) B (10.3) A (7.6) A (7.6) A (8.1) A (4.9) A (5.3) A (5.4) 

 
As presented in Table 2, the overall level of service for the existing signalized condition is LOS A for the AM 
peak and LOS B for the Midday and PM peaks.  However, the all-way stop option shows all approaches during all 
peaks as LOS A.  The existing signal and two-way stop option show some approaches with a LOS B. 
 
3. Jurisdiction-Related Costs 
Michael Fleming, Public Works Coordinator for Cheltenham Township, Montgomery County, PA was contacted 
in regards to an estimate for an annual cost savings after the removal of the signal.  He mentioned that the average 
annual electric cost per signal in the township is approximately $447 while the average cost for signal 
maintenance is $766 per signal.  Assuming a 15-year analysis period and interest rate of 12% (as shown in the 
FHWA Guide) the equivalent savings is more in the range of $815 per year, as presented in the attached analysis. 
 
4. Canvass Public Opposition 
This talk was not a part of our scope of work for the given assignment. 
 
5. Signal Removal Decision 
KMJ will defer to the Department for the final decision on whether the removal request should be approved. 
 
A copy of the relevant data and information is attached.  If you have any questions regarding this study please 
contact me at 610-228-0215. 
 
Very truly yours, 

KMJ CONSULTING, INC. 
 

 
 
Richard A. Mishura 
Project Manager 
 
enclosures 



 

 

 

 

 

 

 

SIGNAL REMOVAL REPORT 
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Site Location Map
Willow Avenue & Sycamore Lane
CHELTENHAM TWP, MONTGOMERY COUNTY, PA

1FIGURE



COUNTY MUNICIPALITY(S)

SR#/LOCAL HIGHWAY                                          SEGMENT                         OFFSET

STREET NAME

SR#/LOCAL HIGHWAY                                          SEGMENT                         OFFSET

STREET NAME

A - LOCATION INFORMATION

TRAFFIC sIgNAL ReMOvAL ANALysIs
eNgINeeRINg AND TRAFFIC sTUDy
PLeAse TyPe OR PRINT ALL INFORMATION IN bLUe OR bLACk INk

TE-151 (8-10)

REFERENCE  SECTION(S)

REFERENCE  SECTION(S)

REFERENCE  SECTION(S)

b - ReFeReNCe INFORMATION

FROM FHWA IP-80-12, UseRs gUIDe FOR ReMOvAL OF NOT NeeDeD TRAFFIC sIgNALs, NOveMbeR 1980: 

 o  Signal Removal Analysis Worksheet o 24 Hour Vehicle Volume Summary
 o  Signal Removal Impacts Worksheet & Nomographs o  Peak-Hour Turning Movement Counts
 o  Traffic Signal Warrant Analysis Summary o  Pedestrian Volumes
 o  Crash Analysis o  Sight Distance Analysis
 o  Public / Government Correspondence
 o  Documentation of Intersection Geometrics

C - sTUDy eLeMeNTs

Confidential - Traffic engineering and safety study

This document is the property of the Commonwealth of Pennsylvania, Department of Transportation. The data and information contained 
herein are part of a traffic engineering and safety study. This safety study is only provided to those official agencies or persons who have 
responsibility in the highway transportation system and may only be used by such agencies or persons for traffic safety related planning 
or research. The document and information are confidential pursuant to 75 Pa. C.s.3754 and 23 U.s.C. 409 and may not be published, 
reproduced, released or discussed without the written permission of the Pennsylvania Department of Transportation.
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PennDOT Publication 46

MUTCD

Vehicle Code Title 75 Pa. C.S.

 4.10

 4B.01 THROUGH 4C.09

 §3111

MAJOR sTReeT INFORMATION

MINOR sTReeT INFORMATION

www.dot.state.pa.us

Check those that apply and attach to this form in the order listed below: 

D - ATTACHMeNTs LIsTINg

o 1. Municipal Letter or Memo Requesting Study
o 2. Location Map
o 3. Photographs
o  4. Straight Line Diagram
o  5. Fieldview Drawing or Condition Diagram

o 6. Crash Extract
o 7. Crash Rate
o 8. Collision Diagram Plot
o 9. Speed Study and Speed Limit Information 
o 10. Warrant Analysis

o 11. Capacity Analysis
o 12. RMS/STAMPP Identification Data
o 13. Traffic/Pedestrian Volumes
o 14. Traffic Signal Permit Plan
o 15. Other __________________________

ftp://ftp.dot.state.pa.us/public/Bureaus/HighwaySafety/FHWA-IP-80-12 (User Guide for Removal of Not Needed Traffic Signals).pdf
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This traffic engineering and safety study is confidential pursuant to 75 Pa. C.S. 3754 and 23 U.S.C. 409 and may not be
disclosed or used in litigation without written permission from PennDOT.

 1. Study Information:

  Study performed by: ________________________________________________________ Date study was performed: _____________

  Company Name: __________________________________________________________ Phone Number: ______________________

 2.  Who requested removal of Traffic Signal?         Department             Municipal Signal Owner

 3. Indicate last date intersection was studied or Signal Permit Date: _________________________________________

 4.  Was the intersection visited before the Removal Analysis was completed?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   o  YES      o  No

 5.  Automated Traffic Recorder (ATR) Counts:

  Type of Count Device: ______________________________________________________  Date: ______________

  Company Performing Count: ______________________________________________________________________

 6. Manual Vehicular Turning Movement Counts:

  Individual Performing Count: _________________________________________________  Date: ______________

  Company Performing Count: ______________________________________________________________________

 7. Pedestrian Counts (if applicable):

  Individual Performing Count: _________________________________________________  Date: ______________

  Company Performing Count: ______________________________________________________________________

 8. Location Area Type: Urban              Rural

 9. Does this signal meet current warrant standards?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   o  YES      o  No

 10. What type of traffic control will replace the traffic signal? ________________________________________________

 11. Was a public meeting conducted?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o  YES      o  No

 12. Traffic Signal Removal: Satisfied          Unsatisfied

e - sITe ObseRvATION CHeCkLIsT

F - sITe DATA

TE-151 (8-10)
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Cost Analysis for Signal Removal 
 
Location:  Willow Avenue and Sycamore Lane 
      Cheltenham Township, Montgomery County, PA 
 
 
Cost of Continued Operation      
Annual Electric Cost*   $500.00 
Annual Maintenance Cost*  $850.00 
Total     $1350.00 
 
Cost of Signal Removal (Equivalent Annual Cost) 
Remove Signal^   $403.77 
Install 4 Stop Signs   $110.12 
Sign Maintenance     $20.00 
Total     $533.89 
 

Annual Cost Savings: $816.11   
 
 
*10% contingency added to cost from Michael Fleming, Public Works 
Coordinator of Cheltenham Township. 
 
^The cost to remove the signal and install 4 stop signs is based  
on a present value of $2750 for the removal and $750 for the sign 
installation ($30/SF for (4) 30”x30” signs), 15-year period, and 
interest rate of 12% as per the FHWA Implementation Package  
IP-80-12, User Guide for Removal. 
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    Attachment: Photographs 

Willow Avenue and Sycamore Lane Signal Removal Report 
    Date: July 6, 2012 
 

Sycamore Lane NB approach to Willow Avenue 

 
 

Sycamore Lane SB approach to Willow Avenue 
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Willow Avenue EB approach to Sycamore Lane 

 
 

Willow Avenue WB approach to Sycamore Lane 
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NB Sycamore Lane looking right 

 
 

NB Sycamore Lane looking left 
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SB Sycamore Lane looking right 

 
 

SB Sycamore Lane looking left 

 
 





WILLOW AVENUE & SYCAMORE LANE
CHELTENHAM TOWNSHIP
MONTGOMERY COUNTY

TRAFFIC COUNTS

START TIME LEFT THRU RIGHT PEDS LEFT THRU RIGHT PEDS LEFT THRU RIGHT PEDS LEFT THRU RIGHT PEDS

7:00 AM 0 5 0 0 0 7 1 0 4 0 2 1 5 1 0 0 25

7:15 AM 0 9 1 0 0 8 2 0 2 2 2 0 1 1 0 0 28

7:30 AM 1 5 0 0 0 13 1 2 6 5 2 0 1 1 0 6 35

7:45 AM 1 11 0 0 0 8 2 1 3 3 6 0 7 2 1 0 44 132

8:00 AM 0 15 0 0 0 6 0 0 4 7 0 0 2 0 0 1 34 141

8:15 AM 0 13 0 0 0 11 0 0 4 5 3 0 2 0 0 1 38 151

8:30 AM 0 11 0 1 0 6 0 0 1 2 3 0 1 2 0 1 26 142

8:45 AM 0 14 0 0 0 6 2 0 1 1 4 0 0 3 1 0 32 130

9:00 AM 0 10 0 0 0 6 2 0 2 3 4 0 2 0 0 0 29 125

9:15 AM 0 6 0 0 0 5 0 0 2 2 3 0 0 1 0 0 19 106

9:30 AM 0 5 0 0 0 11 1 2 2 7 5 0 1 2 1 0 35 115

9:45 AM 0 4 1 0 0 6 0 0 1 1 2 1 0 1 0 0 16 99

10:00 AM 0 10 0 0 0 6 0 0 3 2 1 0 1 1 1 0 25 95

10:15 AM 1 9 1 0 0 11 0 0 2 7 1 0 1 1 2 0 36 112

10:30 AM 0 13 0 0 0 3 0 0 2 3 0 0 1 1 1 0 24 101

10:45 AM 0 9 0 0 1 2 2 0 1 4 2 1 2 3 0 0 26 111

11:00 AM 0 7 0 1 0 8 3 4 3 4 3 0 0 0 0 5 28 114

11:15 AM 0 4 1 0 0 5 1 0 1 3 5 0 0 1 0 0 21 99

11:30 AM 0 8 0 0 0 8 0 3 2 1 1 0 0 0 1 0 21 96

11:45 AM 0 8 1 0 0 8 2 0 2 10 4 0 1 1 0 0 37 107

12:00 PM 0 7 1 0 1 4 0 0 2 5 6 0 2 1 0 1 29 108

12:15 PM 0 10 1 0 0 12 2 0 6 5 5 0 3 2 1 1 47 134

12:30 PM 1 5 1 0 1 4 1 0 4 2 5 5 1 2 0 0 27 140

12:45 PM 0 14 1 0 1 7 1 0 2 1 3 1 3 3 0 0 36 139

1:00 PM 0 7 0 0 0 8 2 0 3 4 3 0 3 2 1 0 33 143

1:15 PM 0 10 0 0 1 3 2 0 5 3 3 0 0 0 0 0 27 123

1:30 PM 0 7 1 0 0 7 0 0 3 2 5 1 3 0 0 0 28 124

1:45 PM 0 11 1 0 0 4 1 1 3 3 5 0 2 0 0 2 30 118

2:00 PM 1 6 0 0 0 6 1 1 1 4 2 0 0 1 0 1 22 107

2:15 PM 0 7 0 1 0 5 1 0 3 2 2 3 2 2 0 2 24 104

2:30 PM 0 9 3 0 0 4 1 0 1 3 3 2 3 0 1 0 28 104

2:45 PM 0 7 1 0 0 10 1 0 5 8 2 0 2 2 0 0 38 112

3:00 PM 0 12 2 0 0 11 1 0 2 3 4 0 3 0 1 2 39 129

3:15 PM 0 14 1 0 1 5 4 0 6 5 5 2 3 1 0 3 45 150

3:30 PM 0 24 0 1 0 15 4 0 9 8 7 0 0 0 4 8 71 193

3:45 PM 1 9 0 3 0 14 3 0 2 6 3 2 1 1 0 1 40 195

4:00 PM 1 15 1 1 1 11 0 0 4 8 3 2 1 1 0 5 46 202

4:15 PM 0 19 1 0 0 10 2 0 5 5 1 1 1 1 1 2 46 203

4:30 PM 1 14 1 2 2 17 1 1 14 16 4 3 1 2 0 0 73 205

4:45 PM 0 17 1 2 1 18 2 3 10 10 4 0 0 0 0 1 63 228

5:00 PM 1 18 2 1 1 17 1 0 10 9 3 0 2 1 0 0 65 247

5:15 PM 2 12 0 0 0 21 1 0 14 10 4 0 1 1 2 0 68 269

5:30 PM 1 13 4 1 0 16 1 0 8 8 5 4 3 0 1 0 60 256

5:45 PM 3 12 2 3 1 15 2 0 12 15 4 1 3 0 0 4 69 262

Total 15 455 30 17 12 388 54 18 182 217 144 30 71 45 20 47 1633

INT.
TOTAL

WESTBOUNDEASTBOUND

WILLOW AVENUE WILLOW AVENUE

NORTHBOUND SOUTHBOUND

SYCAMORE LANE SYCAMORE LANE

KMJ Consulting, Inc.
July 6, 2012
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WILLOW AVENUE & SYCAMORE LANE
CHELTENHAM TOWNSHIP
MONTGOMERY COUNTY

TRAFFIC COUNTS

LEFT THRU RIGHT PEDS LEFT THRU RIGHT PEDS LEFT THRU RIGHT PEDS LEFT THRU RIGHT PEDS

7:00-8:00 AM 2 30 1 0 0 36 6 3 15 10 12 1 14 5 1 6

8:00-9:00 AM 0 53 0 1 0 29 2 0 10 15 10 0 5 5 1 3

9:00-10:00 AM 0 25 1 0 0 28 3 2 7 13 14 1 3 4 1 0

10:00-11:00 AM 1 41 1 0 1 22 2 0 8 16 4 1 5 6 4 0

11:00 AM-12:00 PM 0 27 2 1 0 29 6 7 8 18 13 0 1 2 1 5

12:00-1:00 PM 1 36 4 0 3 27 4 0 14 13 19 6 9 8 1 2

1:00-2:00 PM 0 35 2 0 1 22 5 1 14 12 16 1 8 2 1 2

2:00-3:00 PM 1 29 4 1 0 25 4 1 10 17 9 5 7 5 1 3

3:00-4:00 PM 1 59 3 4 1 45 12 0 19 22 19 4 7 2 5 14

4:00-5:00 PM 2 65 4 5 4 56 5 4 33 39 12 6 3 4 1 8

5:00-6:00 PM 7 55 8 5 2 69 5 0 44 42 16 5 9 2 3 4

AM PEAK* 2 44 0 0 0 38 3 3 17 20 11 0 12 3 1 8

MIDDAY PEAK* 1 30 4 0 2 28 5 0 14 22 20 5 7 6 1 2

PM PEAK* 4 61 4 5 4 73 5 4 48 45 15 3 4 4 2 1

* Counts conducted by KMJ Consulting, Inc. on June 7, 2012.

WILLOW AVENUE WILLOW AVENUE SYCAMORE LANE SYCAMORE LANE

EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

KMJ Consulting, Inc.
July 6, 2012

Signal Removal Report
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WILLOW AVENUE & SYCAMORE LANE
CHELTENHAM TOWNSHIP
MONTGOMERY COUNTY

WARRANT INVESTIGATIONS

Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped Left Thru Right Ped

7:00-8:00 2 30 1 0 0 36 6 3 15 10 12 1 14 5 1 6 75 37

8:00-9:00 0 53 0 1 0 29 2 0 10 15 10 0 5 5 1 3 84 35

9:00-10:00 0 25 1 0 0 28 3 2 7 13 14 1 3 4 1 0 57 34

10:00-11:00 1 41 1 0 1 22 2 0 8 16 4 1 5 6 4 0 68 28

11:00-12:00 0 27 2 1 0 29 6 7 8 18 13 0 1 2 1 5 64 39

12:00-13:00 1 36 4 0 3 27 4 0 14 13 19 6 9 8 1 2 75 46

13:00-14:00 0 35 2 0 1 22 5 1 14 12 16 1 8 2 1 2 65 42

14:00-15:00 1 29 4 1 0 25 4 1 10 17 9 5 7 5 1 3 63 36

15:00-16:00 1 59 3 4 1 45 12 0 19 22 19 4 7 2 5 14 121 60

16:00-17:00 2 65 4 5 4 56 5 4 33 39 12 6 3 4 1 8 136 84

17:00-18:00 7 55 8 5 2 69 5 0 44 42 16 5 9 2 3 4 146 102
AM Peak 2 44 0 0 0 38 3 3 17 20 11 0 12 3 1 8 87 48
MID Peak 1 30 4 0 2 28 5 0 14 22 20 5 7 6 1 2 70 56
PM Peak 4 61 4 5 4 73 5 4 48 45 15 3 4 4 2 1 151 108

MUTCD WARRANTS

1.  Eight-Hour Vehicular Volume
Condition A - Minimum Vehicular Volume -
500 vph total major street, 150 vph highest minor street approach for each of any 8 hours

0 f 8 h t i t W t N t J tifi d

Note: AM Peak Hour is 7:30AM to 8:30AM; Midday Peak Hour is 11:45 AM to 12:45 PM; PM Peak Hour is 4:30PM to 5:30PM.

SYCAMORE LANE

Northbound

HOURLY VOLUMES

WILLOW AVENUE

Eastbound Westbound Southbound
Hour

Main 
Street 

Volume

Minor 
Street 

Volume

- 0 of 8 hours meet requirements Warrant Not Justified

Condition A - Minimum Vehicular Volume (70%) -
350 vph total major street, 105 vph highest minor street approach for each of any 8 hours

- 0 of 8 hours meet requirements Warrant Not Justified

Condition B - Interruption of Continuous Traffic -
750 vph total major street, 75 vph highest minor street approach for each of any 8 hours

- 0 of 8 hours meet requirements Warrant Not Justified

Condition B - Interruption of Continuous Traffic (70%) -
525 vph total major street, 53 vph highest minor street approach for each of any 8 hours

- 0 of 8 hours meet requirements Warrant Not Justified

KMJ Consulting, Inc.
July 6, 2012
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WILLOW AVENUE & SYCAMORE LANE
CHELTENHAM TOWNSHIP
MONTGOMERY COUNTY

WARRANT INVESTIGATIONS

2.  Four-Hour Vehicular Volume

Figure 4C-1.  Warrant 2, Four-Hour Vehicular Volume
- 0 of 4 hours meet requirements Warrant Not Justified
Figure 4C-2.  Warrant 2, Four-Hour Vehicular Volume (70% Factor)
- 0 of 4 hours meet requirements Warrant Not Justified

3.  Peak Hour

Figure 4C-3.  Warrant 3, Peak Hour
- 0 of 3 peak hours meet requirements Warrant Not Justified

Figure 4C-4.  Warrant 3, Peak Hour (70% Factor)
- 0 of 3 peak hours meet requirements Warrant Not Justified

146,102
136,84
121,60

75,46 121,60
75,46

146,102
136,84

4.  Pedestrian Volume -

Figure 4C-5.  Warrante 4, Pedestrian Four-Hour Volume
- 0 of 4 hours meet requirements Warrant Not Justified

Figure 4C-6.  Warrante 4, Pedestrian Four-Hour Volume (70% Factor)
- 0 of 4 hours meet requirements Warrant Not Justified

PM -151,108 

MID -70,56 
AM -87,48 

PM -151,108 

MID -70,56 
AM -87,48 

KMJ Consulting, Inc.
July 6, 2012
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WILLOW AVENUE & SYCAMORE LANE
CHELTENHAM TOWNSHIP
MONTGOMERY COUNTY

WARRANT INVESTIGATIONS

Figure 4C-7.  Warrante 4, Pedestrian Peak Hour Volume
- 0 of 3 peak hours meet requirements Warrant Not Justified

Figure 4C-8.  Warrante 4, Pedestrian Peak Hour Volume (70% Factor)
- 0 of 3 peak hours meet requirements Warrant Not Justified

Highest amount of pedestrians per hour is 9 pedestrians crossing the main street (Willow Avenue)
during the 11-hour count period.  Therefore, does not meet warrants.

5.  School Crossing - number and duration of gaps insufficient for school children

Warrant Not Investigated

6.  Coordinated Signal System - installation of signal not less than 1000' from adjacent signals and adjacent signals
do not provide necessary degree of platooning

Warrant Not Investigated

7.  Crash Experience - five or more accident types susceptible to correction by signal installation have occurred 
within a 12-month period

Warrant Not Investigated

KMJ Consulting, Inc.
July 6, 2012
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WILLOW AVENUE & SYCAMORE LANE
CHELTENHAM TOWNSHIP
MONTGOMERY COUNTY

WARRANT INVESTIGATIONS

8.  Roadway Network -
A.   Intersection comprised of two or more major  streets and entering intersection volume during
the peak hour is greater than 1000 vph during a typical weekday and meet one or more of
Warrants 1,2, and 3.

Warrant Not Investigated

B.   Intersection comprised of two or more major  streets and entering intersection volume during
each of any 5 hours is greater than 1000 vph of a Saturday or Sunday

Warrant Not Investigated

9.  ADT Volume - At proposed  intersections with at least 12,000 ADT on the major street and 3,000 on the highest
minor street approach.

OR At least 18,000 ADT on the major street and 1,500 on the highest minor street approach.

Not a proposed intersection. Warrant Not Investigated

KMJ Consulting, Inc.
July 6, 2012
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3: Willow Ave & Sycamore Ave Timing Plan: AM Peak Hour
2012 Existing Conditions Pretimed

Lanes, Volumes, Timings Synchro 7 - Light:  Report
BB 7/6/2012

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 2 44 0 0 38 3 17 20 11 12 3 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 10 12 12 15 12 12 15 12
Grade (%) 1% 2% 2% 4%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 1.00
Frt 0.982 0.957 0.986
Flt Protected 0.997 0.984 0.966
Satd. Flow (prot) 0 1735 0 0 1482 0 0 1933 0 0 1847 0
Flt Permitted 0.991 0.917 0.818
Satd. Flow (perm) 0 1724 0 0 1482 0 0 1802 0 0 1559 0
Right Turn on Red No No No No
Satd. Flow (RTOR)
Link Speed (mph) 25 25 25 25
Link Distance (ft) 1320 1263 878 964
Travel Time (s) 36.0 34.4 23.9 26.3
Confl. Peds. (#/hr) 8 8 3 3
Peak Hour Factor 0.50 0.73 0.92 0.92 0.73 0.38 0.71 0.71 0.46 0.43 0.38 0.25
Heavy Vehicles (%) 50% 2% 2% 2% 8% 67% 0% 0% 0% 8% 0% 0%
Adj. Flow (vph) 4 60 0 0 52 8 24 28 24 28 8 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 64 0 0 60 0 0 76 0 0 40 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.01 1.05 1.01 1.01 1.11 1.01 1.01 0.89 1.01 1.03 0.91 1.03
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm Perm Perm Perm
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 9.0 10.0 10.0
Total Split (s) 30.0 30.0 0.0 30.0 30.0 0.0 20.0 20.0 0.0 20.0 20.0 0.0
Total Split (%) 60.0% 60.0% 0.0% 60.0% 60.0% 0.0% 40.0% 40.0% 0.0% 40.0% 40.0% 0.0%
Maximum Green (s) 25.0 25.0 25.0 25.0 15.0 15.0 15.0 15.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 25.0 25.0 15.0 15.0
Actuated g/C Ratio 0.50 0.50 0.30 0.30
v/c Ratio 0.07 0.08 0.14 0.09
Control Delay 6.8 6.9 13.7 13.2
Queue Delay 0.0 0.0 0.0 0.0



3: Willow Ave & Sycamore Ave Timing Plan: AM Peak Hour
2012 Existing Conditions Pretimed

Lanes, Volumes, Timings Synchro 7 - Light:  Report
BB 7/6/2012

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 6.8 6.9 13.7 13.2
LOS A A B B
Approach Delay 6.8 6.9 13.7 13.3
Approach LOS A A B B
Queue Length 50th (ft) 9 8 16 8
Queue Length 95th (ft) 18 18 31 10
Internal Link Dist (ft) 1240 1183 798 884
Turn Bay Length (ft)
Base Capacity (vph) 862 741 541 468
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 0.07 0.08 0.14 0.09

Intersection Summary
Area Type: Other
Cycle Length: 50
Actuated Cycle Length: 50
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 40
Control Type: Pretimed
Maximum v/c Ratio: 0.14
Intersection Signal Delay: 10.1 Intersection LOS: B
Intersection Capacity Utilization 35.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: Willow Ave & Sycamore Ave



3: Willow Ave & Sycamore Ave Timing Plan: AM Peak Hour
2012 Existing Conditions Pretimed

HCM Signalized Intersection Capacity Analysis Synchro 7 - Light:  Report
BB 7/6/2012

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 2 44 0 0 38 3 17 20 11 12 3 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 11 12 12 10 12 12 15 12 12 15 12
Grade (%) 1% 2% 2% 4%
Total Lost time (s) 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.98 0.96 0.99
Flt Protected 1.00 1.00 0.98 0.97
Satd. Flow (prot) 1734 1482 1935 1843
Flt Permitted 0.99 1.00 0.92 0.82
Satd. Flow (perm) 1723 1482 1803 1560
Peak-hour factor, PHF 0.50 0.73 0.92 0.92 0.73 0.38 0.71 0.71 0.46 0.43 0.38 0.25
Adj. Flow (vph) 4 60 0 0 52 8 24 28 24 28 8 4
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 64 0 0 60 0 0 76 0 0 40 0
Confl. Peds. (#/hr) 8 8 3 3
Heavy Vehicles (%) 50% 2% 2% 2% 8% 67% 0% 0% 0% 8% 0% 0%
Turn Type Perm Perm Perm Perm
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 25.0 25.0 15.0 15.0
Effective Green, g (s) 25.0 25.0 15.0 15.0
Actuated g/C Ratio 0.50 0.50 0.30 0.30
Clearance Time (s) 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 862 741 541 468
v/s Ratio Prot c0.04
v/s Ratio Perm 0.04 c0.04 0.03
v/c Ratio 0.07 0.08 0.14 0.09
Uniform Delay, d1 6.5 6.5 12.8 12.6
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.2 0.5 0.4
Delay (s) 6.7 6.7 13.3 12.9
Level of Service A A B B
Approach Delay (s) 6.7 6.7 13.3 12.9
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 9.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.10
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 35.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



3: Willow Ave & Sycamore Ave Timing Plan: Midday Peak Hour
2012 Existing Conditions Pretimed

Lanes, Volumes, Timings Synchro 7 - Light:  Report
BB 7/6/2012

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 30 4 2 28 5 14 22 20 7 6 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 10 12 12 15 12 12 15 12
Grade (%) 1% 2% 2% 4%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00
Frt 0.989 0.982 0.963 0.978
Flt Protected 0.996 0.997 0.987 0.976
Satd. Flow (prot) 0 1697 0 0 1714 0 0 1800 0 0 1955 0
Flt Permitted 0.988 0.990 0.931 0.883
Satd. Flow (perm) 0 1684 0 0 1701 0 0 1698 0 0 1769 0
Right Turn on Red No No No No
Satd. Flow (RTOR)
Link Speed (mph) 25 25 25 25
Link Distance (ft) 1320 1263 878 964
Travel Time (s) 36.0 34.4 23.9 26.3
Confl. Peds. (#/hr) 2 5 5 2
Peak Hour Factor 0.25 0.75 1.00 0.50 0.58 0.63 0.58 0.55 0.83 0.58 0.75 0.25
Heavy Vehicles (%) 0% 7% 0% 0% 0% 0% 14% 9% 5% 0% 0% 0%
Adj. Flow (vph) 4 40 4 4 48 8 24 40 24 12 8 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 48 0 0 60 0 0 88 0 0 24 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.01 1.05 1.01 1.01 1.11 1.01 1.01 0.89 1.01 1.03 0.91 1.03
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm Perm Perm Perm
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 9.0 10.0 10.0
Total Split (s) 30.0 30.0 0.0 30.0 30.0 0.0 20.0 20.0 0.0 20.0 20.0 0.0
Total Split (%) 60.0% 60.0% 0.0% 60.0% 60.0% 0.0% 40.0% 40.0% 0.0% 40.0% 40.0% 0.0%
Maximum Green (s) 25.0 25.0 25.0 25.0 15.0 15.0 15.0 15.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 25.0 25.0 15.0 15.0
Actuated g/C Ratio 0.50 0.50 0.30 0.30
v/c Ratio 0.06 0.07 0.17 0.05
Control Delay 6.7 6.8 14.1 12.8
Queue Delay 0.0 0.0 0.0 0.0



3: Willow Ave & Sycamore Ave Timing Plan: Midday Peak Hour
2012 Existing Conditions Pretimed

Lanes, Volumes, Timings Synchro 7 - Light:  Report
BB 7/6/2012

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 6.7 6.8 14.1 12.8
LOS A A B B
Approach Delay 6.7 6.8 14.1 12.8
Approach LOS A A B B
Queue Length 50th (ft) 7 8 19 5
Queue Length 95th (ft) 15 14 26 15
Internal Link Dist (ft) 1240 1183 798 884
Turn Bay Length (ft)
Base Capacity (vph) 842 851 509 531
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 0.06 0.07 0.17 0.05

Intersection Summary
Area Type: Other
Cycle Length: 50
Actuated Cycle Length: 50
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 40
Control Type: Pretimed
Maximum v/c Ratio: 0.17
Intersection Signal Delay: 10.4 Intersection LOS: B
Intersection Capacity Utilization 25.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: Willow Ave & Sycamore Ave



3: Willow Ave & Sycamore Ave Timing Plan: Midday Peak Hour
2012 Existing Conditions Pretimed

HCM Signalized Intersection Capacity Analysis Synchro 7 - Light:  Report
BB 7/6/2012

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 30 4 2 28 5 14 22 20 7 6 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 11 12 12 10 12 12 15 12 12 15 12
Grade (%) 1% 2% 2% 4%
Total Lost time (s) 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 0.98 0.96 0.98
Flt Protected 1.00 1.00 0.99 0.98
Satd. Flow (prot) 1696 1713 1799 1953
Flt Permitted 0.99 0.99 0.93 0.88
Satd. Flow (perm) 1682 1702 1698 1767
Peak-hour factor, PHF 0.25 0.75 1.00 0.50 0.58 0.63 0.58 0.55 0.83 0.58 0.75 0.25
Adj. Flow (vph) 4 40 4 4 48 8 24 40 24 12 8 4
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 48 0 0 60 0 0 88 0 0 24 0
Confl. Peds. (#/hr) 2 5 5 2
Heavy Vehicles (%) 0% 7% 0% 0% 0% 0% 14% 9% 5% 0% 0% 0%
Turn Type Perm Perm Perm Perm
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 25.0 25.0 15.0 15.0
Effective Green, g (s) 25.0 25.0 15.0 15.0
Actuated g/C Ratio 0.50 0.50 0.30 0.30
Clearance Time (s) 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 841 851 509 530
v/s Ratio Prot
v/s Ratio Perm 0.03 c0.04 c0.05 0.01
v/c Ratio 0.06 0.07 0.17 0.05
Uniform Delay, d1 6.4 6.5 12.9 12.4
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.2 0.7 0.2
Delay (s) 6.6 6.6 13.7 12.6
Level of Service A A B B
Approach Delay (s) 6.6 6.6 13.7 12.6
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 10.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.11
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 25.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



3: Willow Ave & Sycamore Ave Timing Plan: PM Peak Hour
2012 Existing Conditions Pretimed

Lanes, Volumes, Timings Synchro 7 - Light:  Report
BB 7/6/2012

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 4 61 4 4 73 5 48 45 15 4 4 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 10 12 12 15 12 12 15 12
Grade (%) 1% 2% 2% 4%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 0.99 0.99
Frt 0.988 0.989 0.984 0.955
Flt Protected 0.995 0.996 0.980 0.984
Satd. Flow (prot) 0 1764 0 0 1712 0 0 1921 0 0 1907 0
Flt Permitted 0.982 0.985 0.876 0.913
Satd. Flow (perm) 0 1741 0 0 1693 0 0 1712 0 0 1766 0
Right Turn on Red No No No No
Satd. Flow (RTOR)
Link Speed (mph) 25 25 25 25
Link Distance (ft) 1320 1263 878 964
Travel Time (s) 36.0 34.4 23.9 26.3
Confl. Peds. (#/hr) 1 3 3 1 5 4 4 5
Peak Hour Factor 0.50 0.85 0.50 0.50 0.87 0.63 0.86 0.70 0.94 0.50 0.50 0.25
Heavy Vehicles (%) 0% 2% 0% 0% 1% 0% 2% 4% 7% 0% 0% 0%
Adj. Flow (vph) 8 72 8 8 84 8 56 64 16 8 8 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 88 0 0 100 0 0 136 0 0 24 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.01 1.05 1.01 1.01 1.11 1.01 1.01 0.89 1.01 1.03 0.91 1.03
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm Perm Perm Perm
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 9.0 10.0 10.0
Total Split (s) 30.0 30.0 0.0 30.0 30.0 0.0 20.0 20.0 0.0 20.0 20.0 0.0
Total Split (%) 60.0% 60.0% 0.0% 60.0% 60.0% 0.0% 40.0% 40.0% 0.0% 40.0% 40.0% 0.0%
Maximum Green (s) 25.0 25.0 25.0 25.0 15.0 15.0 15.0 15.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 25.0 25.0 15.0 15.0
Actuated g/C Ratio 0.50 0.50 0.30 0.30
v/c Ratio 0.10 0.12 0.26 0.05
Control Delay 7.0 7.2 15.1 12.8
Queue Delay 0.0 0.0 0.0 0.0



3: Willow Ave & Sycamore Ave Timing Plan: PM Peak Hour
2012 Existing Conditions Pretimed

Lanes, Volumes, Timings Synchro 7 - Light:  Report
BB 7/6/2012

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Delay 7.0 7.2 15.1 12.8
LOS A A B B
Approach Delay 7.0 7.2 15.1 12.8
Approach LOS A A B B
Queue Length 50th (ft) 12 14 30 5
Queue Length 95th (ft) 27 32 48 10
Internal Link Dist (ft) 1240 1183 798 884
Turn Bay Length (ft)
Base Capacity (vph) 871 847 514 530
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 0.10 0.12 0.26 0.05

Intersection Summary
Area Type: Other
Cycle Length: 50
Actuated Cycle Length: 50
Offset: 0 (0%), Referenced to phase 2:WBTL and 6:EBTL, Start of Green
Natural Cycle: 40
Control Type: Pretimed
Maximum v/c Ratio: 0.26
Intersection Signal Delay: 10.6 Intersection LOS: B
Intersection Capacity Utilization 35.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: Willow Ave & Sycamore Ave



3: Willow Ave & Sycamore Ave Timing Plan: PM Peak Hour
2012 Existing Conditions Pretimed

HCM Signalized Intersection Capacity Analysis Synchro 7 - Light:  Report
BB 7/6/2012

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 4 61 4 4 73 5 48 45 15 4 4 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 11 12 12 10 12 12 15 12 12 15 12
Grade (%) 1% 2% 2% 4%
Total Lost time (s) 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.99
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 0.99 0.98 0.95
Flt Protected 1.00 1.00 0.98 0.98
Satd. Flow (prot) 1764 1712 1915 1902
Flt Permitted 0.98 0.98 0.88 0.91
Satd. Flow (perm) 1740 1692 1713 1767
Peak-hour factor, PHF 0.50 0.85 0.50 0.50 0.87 0.63 0.86 0.70 0.94 0.50 0.50 0.25
Adj. Flow (vph) 8 72 8 8 84 8 56 64 16 8 8 8
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 88 0 0 100 0 0 136 0 0 24 0
Confl. Peds. (#/hr) 1 3 3 1 5 4 4 5
Heavy Vehicles (%) 0% 2% 0% 0% 1% 0% 2% 4% 7% 0% 0% 0%
Turn Type Perm Perm Perm Perm
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 25.0 25.0 15.0 15.0
Effective Green, g (s) 25.0 25.0 15.0 15.0
Actuated g/C Ratio 0.50 0.50 0.30 0.30
Clearance Time (s) 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 870 846 514 530
v/s Ratio Prot
v/s Ratio Perm 0.05 c0.06 c0.08 0.01
v/c Ratio 0.10 0.12 0.26 0.05
Uniform Delay, d1 6.6 6.6 13.3 12.4
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.3 1.3 0.2
Delay (s) 6.8 6.9 14.6 12.6
Level of Service A A B B
Approach Delay (s) 6.8 6.9 14.6 12.6
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 10.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.17
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 35.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



3: Willow Ave & Sycamore Ave Timing Plan: AM Peak Hour
2012 Conditions All-Way Stop

Lanes, Volumes, Timings Synchro 7 - Light:  Report
BB 7/5/2012

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 2 44 0 0 38 3 17 20 11 12 3 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 10 12 12 15 12 12 15 12
Grade (%) 1% 2% 2% 4%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.982 0.957 0.986
Flt Protected 0.997 0.984 0.966
Satd. Flow (prot) 0 1735 0 0 1488 0 0 1948 0 0 1847 0
Flt Permitted 0.997 0.984 0.966
Satd. Flow (perm) 0 1735 0 0 1488 0 0 1948 0 0 1847 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 1320 1263 878 964
Travel Time (s) 36.0 34.4 23.9 26.3
Confl. Peds. (#/hr) 8 8 3 3
Peak Hour Factor 0.50 0.73 0.92 0.92 0.73 0.38 0.71 0.71 0.46 0.43 0.38 0.25
Heavy Vehicles (%) 50% 2% 2% 2% 8% 67% 0% 0% 0% 8% 0% 0%
Adj. Flow (vph) 4 60 0 0 52 8 24 28 24 28 8 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 64 0 0 60 0 0 76 0 0 40 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.01 1.05 1.01 1.01 1.11 1.01 1.01 0.89 1.01 1.03 0.91 1.03
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 16.6% ICU Level of Service A
Analysis Period (min) 15



3: Willow Ave & Sycamore Ave Timing Plan: AM Peak Hour
2012 Conditions All-Way Stop

HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Light:  Report
BB 7/5/2012

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 2 44 0 0 38 3 17 20 11 12 3 1
Peak Hour Factor 0.50 0.73 0.92 0.92 0.73 0.38 0.71 0.71 0.46 0.43 0.38 0.25
Hourly flow rate (vph) 4 60 0 0 52 8 24 28 24 28 8 4

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 64 60 76 40
Volume Left (vph) 4 0 24 28
Volume Right (vph) 0 8 24 4
Hadj (s) 0.10 0.19 -0.13 0.18
Departure Headway (s) 4.3 4.4 4.1 4.4
Degree Utilization, x 0.08 0.07 0.09 0.05
Capacity (veh/h) 806 790 843 772
Control Delay (s) 7.7 7.8 7.5 7.7
Approach Delay (s) 7.7 7.8 7.5 7.7
Approach LOS A A A A

Intersection Summary
Delay 7.6
HCM Level of Service A
Intersection Capacity Utilization 16.6% ICU Level of Service A
Analysis Period (min) 15



3: Willow Ave & Sycamore Ave Timing Plan: Midday Peak Hour
2012 Conditions All-Way Stop

Lanes, Volumes, Timings Synchro 7 - Light:  Report
BB 7/5/2012

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 30 4 2 28 5 14 22 20 7 6 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 10 12 12 15 12 12 15 12
Grade (%) 1% 2% 2% 4%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.989 0.982 0.963 0.978
Flt Protected 0.996 0.997 0.987 0.976
Satd. Flow (prot) 0 1701 0 0 1719 0 0 1800 0 0 1955 0
Flt Permitted 0.996 0.997 0.987 0.976
Satd. Flow (perm) 0 1701 0 0 1719 0 0 1800 0 0 1955 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 1320 1263 878 964
Travel Time (s) 36.0 34.4 23.9 26.3
Confl. Peds. (#/hr) 2 5 5 2
Peak Hour Factor 0.25 0.75 1.00 0.50 0.58 0.63 0.58 0.55 0.83 0.58 0.75 0.25
Heavy Vehicles (%) 0% 7% 0% 0% 0% 0% 14% 9% 5% 0% 0% 0%
Adj. Flow (vph) 4 40 4 4 48 8 24 40 24 12 8 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 48 0 0 60 0 0 88 0 0 24 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.01 1.05 1.01 1.01 1.11 1.01 1.01 0.89 1.01 1.03 0.91 1.03
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 14.9% ICU Level of Service A
Analysis Period (min) 15



3: Willow Ave & Sycamore Ave Timing Plan: Midday Peak Hour
2012 Conditions All-Way Stop

HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Light:  Report
BB 7/5/2012

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 1 30 4 2 28 5 14 22 20 7 6 1
Peak Hour Factor 0.25 0.75 1.00 0.50 0.58 0.63 0.58 0.55 0.83 0.58 0.75 0.25
Hourly flow rate (vph) 4 40 4 4 48 8 24 40 24 12 8 4

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 48 60 88 24
Volume Left (vph) 4 4 24 12
Volume Right (vph) 4 8 24 4
Hadj (s) 0.07 -0.07 0.05 0.00
Departure Headway (s) 4.3 4.1 4.2 4.2
Degree Utilization, x 0.06 0.07 0.10 0.03
Capacity (veh/h) 814 843 825 822
Control Delay (s) 7.5 7.4 7.7 7.4
Approach Delay (s) 7.5 7.4 7.7 7.4
Approach LOS A A A A

Intersection Summary
Delay 7.6
HCM Level of Service A
Intersection Capacity Utilization 14.9% ICU Level of Service A
Analysis Period (min) 15



3: Willow Ave & Sycamore Ave Timing Plan: PM Peak Hour
2012 Conditions All-Way Stop

Lanes, Volumes, Timings Synchro 7 - Light:  Report
BB 7/5/2012

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 4 61 4 4 73 5 48 45 15 4 4 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 10 12 12 15 12 12 15 12
Grade (%) 1% 2% 2% 4%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.988 0.989 0.984 0.955
Flt Protected 0.995 0.996 0.980 0.984
Satd. Flow (prot) 0 1768 0 0 1715 0 0 1927 0 0 1925 0
Flt Permitted 0.995 0.996 0.980 0.984
Satd. Flow (perm) 0 1768 0 0 1715 0 0 1927 0 0 1925 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 1320 1263 878 964
Travel Time (s) 36.0 34.4 23.9 26.3
Confl. Peds. (#/hr) 1 3 3 1 5 4 4 5
Peak Hour Factor 0.50 0.85 0.50 0.50 0.87 0.63 0.86 0.70 0.94 0.50 0.50 0.25
Heavy Vehicles (%) 0% 2% 0% 0% 1% 0% 2% 4% 7% 0% 0% 0%
Adj. Flow (vph) 8 72 8 8 84 8 56 64 16 8 8 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 88 0 0 100 0 0 136 0 0 24 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.01 1.05 1.01 1.01 1.11 1.01 1.01 0.89 1.01 1.03 0.91 1.03
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 21.0% ICU Level of Service A
Analysis Period (min) 15



3: Willow Ave & Sycamore Ave Timing Plan: PM Peak Hour
2012 Conditions All-Way Stop

HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Light:  Report
BB 7/5/2012

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 4 61 4 4 73 5 48 45 15 4 4 2
Peak Hour Factor 0.50 0.85 0.50 0.50 0.87 0.63 0.86 0.70 0.94 0.50 0.50 0.25
Hourly flow rate (vph) 8 72 8 8 84 8 56 64 16 8 8 8

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 88 100 136 24
Volume Left (vph) 8 8 56 8
Volume Right (vph) 8 8 16 8
Hadj (s) -0.01 -0.02 0.07 -0.13
Departure Headway (s) 4.4 4.4 4.4 4.4
Degree Utilization, x 0.11 0.12 0.17 0.03
Capacity (veh/h) 787 783 776 772
Control Delay (s) 7.9 8.0 8.3 7.5
Approach Delay (s) 7.9 8.0 8.3 7.5
Approach LOS A A A A

Intersection Summary
Delay 8.1
HCM Level of Service A
Intersection Capacity Utilization 21.0% ICU Level of Service A
Analysis Period (min) 15



3: Willow Ave & Sycamore Ave Timing Plan: AM Peak Hour
2012 Conditions Two-Way Stop

Lanes, Volumes, Timings Synchro 7 - Light:  Report
BB 7/2/2012

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 2 44 0 0 38 3 17 20 11 12 3 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 10 12 12 15 12 12 15 12
Grade (%) 1% 2% 2% 4%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.982 0.957 0.986
Flt Protected 0.997 0.984 0.966
Satd. Flow (prot) 0 1735 0 0 1488 0 0 1948 0 0 1847 0
Flt Permitted 0.997 0.984 0.966
Satd. Flow (perm) 0 1735 0 0 1488 0 0 1948 0 0 1847 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 1320 1263 878 964
Travel Time (s) 36.0 34.4 23.9 26.3
Confl. Peds. (#/hr) 8 8 3 3
Peak Hour Factor 0.50 0.73 0.92 0.92 0.73 0.38 0.71 0.71 0.46 0.43 0.38 0.25
Heavy Vehicles (%) 50% 2% 2% 2% 8% 67% 0% 0% 0% 8% 0% 0%
Adj. Flow (vph) 4 60 0 0 52 8 24 28 24 28 8 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 64 0 0 60 0 0 76 0 0 40 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.01 1.05 1.01 1.01 1.11 1.01 1.01 0.89 1.01 1.03 0.91 1.03
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 16.6% ICU Level of Service A
Analysis Period (min) 15



3: Willow Ave & Sycamore Ave Timing Plan: AM Peak Hour
2012 Conditions Two-Way Stop

HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Light:  Report
BB 7/2/2012

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 2 44 0 0 38 3 17 20 11 12 3 1
Sign Control Free Free Stop Stop
Grade 1% 2% 2% 4%
Peak Hour Factor 0.50 0.73 0.92 0.92 0.73 0.38 0.71 0.71 0.46 0.43 0.38 0.25
Hourly flow rate (vph) 4 60 0 0 52 8 24 28 24 28 8 4
Pedestrians 3 8
Lane Width (ft) 10.0 15.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 0 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 68 60 132 136 63 173 132 64
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 68 60 132 136 63 173 132 64
tC, single (s) 4.6 4.1 7.1 6.5 6.2 7.2 6.5 6.2
tC, 2 stage (s)
tF (s) 2.7 2.2 3.5 4.0 3.3 3.6 4.0 3.3
p0 queue free % 100 100 97 96 98 96 99 100
cM capacity (veh/h) 1266 1543 827 750 1005 722 753 998

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 64 60 76 40
Volume Left 4 0 24 28
Volume Right 0 8 24 4
cSH 1266 1543 842 749
Volume to Capacity 0.00 0.00 0.09 0.05
Queue Length 95th (ft) 0 0 7 4
Control Delay (s) 0.5 0.0 9.7 10.1
Lane LOS A A B
Approach Delay (s) 0.5 0.0 9.7 10.1
Approach LOS A B

Intersection Summary
Average Delay 4.9
Intersection Capacity Utilization 16.6% ICU Level of Service A
Analysis Period (min) 15



3: Willow Ave & Sycamore Ave Timing Plan: Midday Peak Hour
2012 Conditions Two-Way Stop

Lanes, Volumes, Timings Synchro 7 - Light:  Report
BB 7/5/2012

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 1 30 4 2 28 5 14 22 20 7 6 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 10 12 12 15 12 12 15 12
Grade (%) 1% 2% 2% 4%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.989 0.982 0.963 0.978
Flt Protected 0.996 0.997 0.987 0.976
Satd. Flow (prot) 0 1701 0 0 1719 0 0 1800 0 0 1955 0
Flt Permitted 0.996 0.997 0.987 0.976
Satd. Flow (perm) 0 1701 0 0 1719 0 0 1800 0 0 1955 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 1320 1263 878 964
Travel Time (s) 36.0 34.4 23.9 26.3
Confl. Peds. (#/hr) 2 5 5 2
Peak Hour Factor 0.25 0.75 1.00 0.50 0.58 0.63 0.58 0.55 0.83 0.58 0.75 0.25
Heavy Vehicles (%) 0% 7% 0% 0% 0% 0% 14% 9% 5% 0% 0% 0%
Adj. Flow (vph) 4 40 4 4 48 8 24 40 24 12 8 4
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 48 0 0 60 0 0 88 0 0 24 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.01 1.05 1.01 1.01 1.11 1.01 1.01 0.89 1.01 1.03 0.91 1.03
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 14.9% ICU Level of Service A
Analysis Period (min) 15



3: Willow Ave & Sycamore Ave Timing Plan: Midday Peak Hour
2012 Conditions Two-Way Stop

HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Light:  Report
BB 7/5/2012

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 1 30 4 2 28 5 14 22 20 7 6 1
Sign Control Free Free Stop Stop
Grade 1% 2% 2% 4%
Peak Hour Factor 0.25 0.75 1.00 0.50 0.58 0.63 0.58 0.55 0.83 0.58 0.75 0.25
Hourly flow rate (vph) 4 40 4 4 48 8 24 40 24 12 8 4
Pedestrians 5 2
Lane Width (ft) 15.0 15.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 1 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 58 49 123 121 47 156 119 54
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 58 49 123 121 47 156 119 54
tC, single (s) 4.1 4.1 7.2 6.6 6.3 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.1 3.3 3.5 4.0 3.3
p0 queue free % 100 100 97 95 98 98 99 100
cM capacity (veh/h) 1556 1563 802 747 1008 754 765 1016

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 48 60 88 24
Volume Left 4 4 24 12
Volume Right 4 8 24 4
cSH 1556 1563 820 792
Volume to Capacity 0.00 0.00 0.11 0.03
Queue Length 95th (ft) 0 0 9 2
Control Delay (s) 0.6 0.5 9.9 9.7
Lane LOS A A A A
Approach Delay (s) 0.6 0.5 9.9 9.7
Approach LOS A A

Intersection Summary
Average Delay 5.3
Intersection Capacity Utilization 14.9% ICU Level of Service A
Analysis Period (min) 15



3: Willow Ave & Sycamore Ave Timing Plan: PM Peak Hour
2012 Conditions Two-Way Stop

Lanes, Volumes, Timings Synchro 7 - Light:  Report
BB 7/2/2012

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 4 61 4 4 73 5 48 45 15 4 4 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 11 12 12 10 12 12 15 12 12 15 12
Grade (%) 1% 2% 2% 4%
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.988 0.989 0.984 0.955
Flt Protected 0.995 0.996 0.980 0.984
Satd. Flow (prot) 0 1768 0 0 1715 0 0 1927 0 0 1925 0
Flt Permitted 0.995 0.996 0.980 0.984
Satd. Flow (perm) 0 1768 0 0 1715 0 0 1927 0 0 1925 0
Link Speed (mph) 25 25 25 25
Link Distance (ft) 1320 1263 878 964
Travel Time (s) 36.0 34.4 23.9 26.3
Confl. Peds. (#/hr) 1 3 3 1 5 4 4 5
Peak Hour Factor 0.50 0.85 0.50 0.50 0.87 0.63 0.86 0.70 0.94 0.50 0.50 0.25
Heavy Vehicles (%) 0% 2% 0% 0% 1% 0% 2% 4% 7% 0% 0% 0%
Adj. Flow (vph) 8 72 8 8 84 8 56 64 16 8 8 8
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 88 0 0 100 0 0 136 0 0 24 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.01 1.05 1.01 1.01 1.11 1.01 1.01 0.89 1.01 1.03 0.91 1.03
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Free Free Stop Stop

Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 21.0% ICU Level of Service A
Analysis Period (min) 15



3: Willow Ave & Sycamore Ave Timing Plan: PM Peak Hour
2012 Conditions Two-Way Stop

HCM Unsignalized Intersection Capacity Analysis Synchro 7 - Light:  Report
BB 7/2/2012

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 4 61 4 4 73 5 48 45 15 4 4 2
Sign Control Free Free Stop Stop
Grade 1% 2% 2% 4%
Peak Hour Factor 0.50 0.85 0.50 0.50 0.87 0.63 0.86 0.70 0.94 0.50 0.50 0.25
Hourly flow rate (vph) 8 72 8 8 84 8 56 64 16 8 8 8
Pedestrians 5 4 3 1
Lane Width (ft) 11.0 10.0 15.0 15.0
Walking Speed (ft/s) 4.0 4.0 4.0 4.0
Percent Blockage 0 0 0 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 93 83 216 204 83 249 204 94
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 93 83 216 204 83 249 204 94
tC, single (s) 4.1 4.1 7.1 6.5 6.3 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.4 3.5 4.0 3.3
p0 queue free % 99 99 92 91 98 99 99 99
cM capacity (veh/h) 1513 1522 715 679 957 637 686 964

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 88 100 136 24
Volume Left 8 8 56 8
Volume Right 8 8 16 8
cSH 1513 1522 718 738
Volume to Capacity 0.01 0.01 0.19 0.03
Queue Length 95th (ft) 0 0 17 3
Control Delay (s) 0.7 0.6 11.2 10.0
Lane LOS A A B B
Approach Delay (s) 0.7 0.6 11.2 10.0
Approach LOS B B

Intersection Summary
Average Delay 5.4
Intersection Capacity Utilization 21.0% ICU Level of Service A
Analysis Period (min) 15



 

120 East Lancaster Avenue, Suite 105, Ardmore, PA 19003  p: 610.896.1996 
www.kmjinc.com 

 

Traffic Data Collection 
 Manual Turning Movement Counts 

 
 
 
 Intersection: Willow Avenue & Sycamore Lane 
 Township: Cheltenham Township 
 County: Montgomery 
 
 Date: Thursday, June 7, 2012 
 Period:  6:30AM-6:15PM 
  
 Weather Conditions: Sunny, 70F  
 Counter(s): Matt Albracht and Martin Williams 
  
 
 
 
Observations: 
 
 

 

Normal appearance of traffic flow at intersection.  It was noted that many drivers go through 
the red light.  It was noted that there is a fairly high amount of school bus traffic (mostly short 
buses). 

http://www.kmjinc.com/�


KMJ Consulting, Inc.
120 E. Lancaster Ave, Suite 105

Ardmore, PA 19003 File Name : willow & sycamore 6-7-12
Site Code : 00000021
Start Date : 6/7/2012
Page No : 1

Municipality: Cheltenham Township
Location: Willow Ave &
Sycamore Lane
Counters/Countboard No.: MA, MW

Groups Printed- Passenger Vehicles - Heavy Vehicles - Right Turn On Red
Sycamore Lane

Southbound
Willow Ave
Westbound

Sycamore Lane
Northbound

Willow Ave
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

06:30 AM 2 3 1 0 6 0 5 1 0 6 3 1 3 0 7 0 3 0 0 3 22
06:45 AM 1 0 1 0 2 0 3 2 0 5 0 4 0 0 4 0 6 1 0 7 18

Total 3 3 2 0 8 0 8 3 0 11 3 5 3 0 11 0 9 1 0 10 40

07:00 AM 5 1 0 0 6 0 7 1 0 8 4 0 2 1 7 0 5 0 0 5 26
07:15 AM 1 1 0 0 2 0 8 2 0 10 2 2 2 0 6 0 9 1 0 10 28
07:30 AM 1 1 0 6 8 0 13 1 2 16 6 5 2 0 13 1 5 0 0 6 43
07:45 AM 7 2 1 0 10 0 8 2 1 11 3 3 6 0 12 1 11 0 0 12 45

Total 14 5 1 6 26 0 36 6 3 45 15 10 12 1 38 2 30 1 0 33 142

08:00 AM 2 0 0 1 3 0 6 0 0 6 4 7 0 0 11 0 15 0 0 15 35
08:15 AM 2 0 0 1 3 0 11 0 0 11 4 5 3 0 12 0 13 0 0 13 39
08:30 AM 1 2 0 1 4 0 6 0 0 6 1 2 3 0 6 0 11 0 1 12 28
08:45 AM 0 3 1 0 4 0 6 2 0 8 1 1 4 0 6 0 14 0 0 14 32

Total 5 5 1 3 14 0 29 2 0 31 10 15 10 0 35 0 53 0 1 54 134

09:00 AM 2 0 0 0 2 0 6 2 0 8 2 3 4 0 9 0 10 0 0 10 29
09:15 AM 0 1 0 0 1 0 5 0 0 5 2 2 3 0 7 0 6 0 0 6 19
09:30 AM 1 2 1 0 4 0 11 1 2 14 2 7 5 0 14 0 5 0 0 5 37
09:45 AM 0 1 0 0 1 0 6 0 0 6 1 1 2 1 5 0 4 1 0 5 17

Total 3 4 1 0 8 0 28 3 2 33 7 13 14 1 35 0 25 1 0 26 102

10:00 AM 1 1 1 0 3 0 6 0 0 6 3 2 1 0 6 0 10 0 0 10 25
10:15 AM 1 1 2 0 4 0 11 0 0 11 2 7 1 0 10 1 9 1 0 11 36
10:30 AM 1 1 1 0 3 0 3 0 0 3 2 3 0 0 5 0 13 0 0 13 24
10:45 AM 2 3 0 0 5 1 2 2 0 5 1 4 2 1 8 0 9 0 0 9 27

Total 5 6 4 0 15 1 22 2 0 25 8 16 4 1 29 1 41 1 0 43 112

11:00 AM 0 0 0 5 5 0 8 3 4 15 3 4 3 0 10 0 7 0 1 8 38
11:15 AM 0 1 0 0 1 0 5 1 0 6 1 3 5 0 9 0 4 1 0 5 21
11:30 AM 0 0 1 0 1 0 8 0 3 11 2 1 1 0 4 0 8 0 0 8 24
11:45 AM 1 1 0 0 2 0 8 2 0 10 2 10 4 0 16 0 8 1 0 9 37

Total 1 2 1 5 9 0 29 6 7 42 8 18 13 0 39 0 27 2 1 30 120

12:00 PM 2 1 0 1 4 1 4 0 0 5 2 5 6 0 13 0 7 1 0 8 30
12:15 PM 3 2 1 1 7 0 12 2 0 14 6 5 5 0 16 0 10 1 0 11 48
12:30 PM 1 2 0 0 3 1 4 1 0 6 4 2 5 5 16 1 5 1 0 7 32
12:45 PM 3 3 0 0 6 1 7 1 0 9 2 1 3 1 7 0 14 1 0 15 37

Total 9 8 1 2 20 3 27 4 0 34 14 13 19 6 52 1 36 4 0 41 147

01:00 PM 3 2 1 0 6 0 8 2 0 10 3 4 3 0 10 0 7 0 0 7 33
01:15 PM 0 0 0 0 0 1 3 2 0 6 5 3 3 0 11 0 10 0 0 10 27
01:30 PM 3 0 0 0 3 0 7 0 0 7 3 2 5 1 11 0 7 1 0 8 29
01:45 PM 2 0 0 2 4 0 4 1 1 6 3 3 5 0 11 0 11 1 0 12 33

Total 8 2 1 2 13 1 22 5 1 29 14 12 16 1 43 0 35 2 0 37 122

02:00 PM 0 1 0 1 2 0 6 1 1 8 1 4 2 0 7 1 6 0 0 7 24
02:15 PM 2 2 0 2 6 0 5 1 0 6 3 2 2 3 10 0 7 0 1 8 30
02:30 PM 3 0 1 0 4 0 4 1 0 5 1 3 3 2 9 0 9 3 0 12 30
02:45 PM 2 2 0 0 4 0 10 1 0 11 5 8 2 0 15 0 7 1 0 8 38

Total 7 5 1 3 16 0 25 4 1 30 10 17 9 5 41 1 29 4 1 35 122

03:00 PM 3 0 1 2 6 0 11 1 0 12 2 3 4 0 9 0 12 2 0 14 41
03:15 PM 3 1 0 3 7 1 5 4 0 10 6 5 5 2 18 0 14 1 0 15 50
03:30 PM 0 0 4 8 12 0 15 4 0 19 9 8 7 0 24 0 24 0 1 25 80
03:45 PM 1 1 0 1 3 0 14 3 0 17 2 6 3 2 13 1 9 0 3 13 46

Total 7 2 5 14 28 1 45 12 0 58 19 22 19 4 64 1 59 3 4 67 217

04:00 PM 1 1 0 5 7 1 11 0 0 12 4 8 3 2 17 1 15 1 1 18 54
04:15 PM 1 1 1 2 5 0 10 2 0 12 5 5 1 1 12 0 19 1 0 20 49



KMJ Consulting, Inc.
120 E. Lancaster Ave, Suite 105

Ardmore, PA 19003 File Name : willow & sycamore 6-7-12
Site Code : 00000021
Start Date : 6/7/2012
Page No : 2

Municipality: Cheltenham Township
Location: Willow Ave &
Sycamore Lane
Counters/Countboard No.: MA, MW

Groups Printed- Passenger Vehicles - Heavy Vehicles - Right Turn On Red
Sycamore Lane

Southbound
Willow Ave
Westbound

Sycamore Lane
Northbound

Willow Ave
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

04:30 PM 1 2 0 0 3 2 17 1 1 21 14 16 4 3 37 1 14 1 2 18 79
04:45 PM 0 0 0 1 1 1 18 2 3 24 10 10 4 0 24 0 17 1 2 20 69

Total 3 4 1 8 16 4 56 5 4 69 33 39 12 6 90 2 65 4 5 76 251

05:00 PM 2 1 0 0 3 1 17 1 0 19 10 9 3 0 22 1 18 2 1 22 66
05:15 PM 1 1 2 0 4 0 21 1 0 22 14 10 4 0 28 2 12 0 0 14 68
05:30 PM 3 0 1 0 4 0 16 1 0 17 8 8 5 4 25 1 13 4 1 19 65
05:45 PM 3 0 0 4 7 1 15 2 0 18 12 15 4 1 32 3 12 2 3 20 77

Total 9 2 3 4 18 2 69 5 0 76 44 42 16 5 107 7 55 8 5 75 276

06:00 PM 3 1 3 0 7 1 9 4 0 14 10 13 7 2 32 1 23 3 5 32 85
Grand Total 77 49 25 47 198 13 405 61 18 497 195 235 154 32 616 16 487 34 22 559 1870
Apprch % 38.9 24.7 12.6 23.7  2.6 81.5 12.3 3.6  31.7 38.1 25 5.2  2.9 87.1 6.1 3.9   

Total % 4.1 2.6 1.3 2.5 10.6 0.7 21.7 3.3 1 26.6 10.4 12.6 8.2 1.7 32.9 0.9 26 1.8 1.2 29.9
Passenger Vehicles 72 49 24 47 192 13 393 56 18 480 189 227 134 32 582 15 471 28 22 536 1790

% Passenger Vehicles

Heavy Vehicles 5 0 0 0 5 0 12 4 0 16 6 8 6 0 20 1 16 0 0 17 58
% Heavy Vehicles 6.5 0 0 0 2.5 0 3 6.6 0 3.2 3.1 3.4 3.9 0 3.2 6.2 3.3 0 0 3 3.1

Right Turn On Red 0 0 1 0 1 0 0 1 0 1 0 0 14 0 14 0 0 6 0 6 22
% Right Turn On Red 0 0 4 0 0.5 0 0 1.6 0 0.2 0 0 9.1 0 2.3 0 0 17.6 0 1.1 1.2



KMJ Consulting, Inc.
120 E. Lancaster Ave, Suite 105

Ardmore, PA 19003 File Name : willow & sycamore 6-7-12
Site Code : 00000021
Start Date : 6/7/2012
Page No : 3

Municipality: Cheltenham Township
Location: Willow Ave &
Sycamore Lane
Counters/Countboard No.: MA, MW
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KMJ Consulting, Inc.
120 E. Lancaster Ave, Suite 105

Ardmore, PA 19003 File Name : willow & sycamore 6-7-12
Site Code : 00000021
Start Date : 6/7/2012
Page No : 4

Municipality: Cheltenham Township
Location: Willow Ave &
Sycamore Lane
Counters/Countboard No.: MA, MW

Sycamore Lane
Southbound

Willow Ave
Westbound

Sycamore Lane
Northbound

Willow Ave
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 1 1 0 6 8 0 13 1 2 16 6 5 2 0 13 1 5 0 0 6 43
07:45 AM 7 2 1 0 10 0 8 2 1 11 3 3 6 0 12 1 11 0 0 12 45
08:00 AM 2 0 0 1 3 0 6 0 0 6 4 7 0 0 11 0 15 0 0 15 35
08:15 AM 2 0 0 1 3 0 11 0 0 11 4 5 3 0 12 0 13 0 0 13 39

Total Volume 12 3 1 8 24 0 38 3 3 44 17 20 11 0 48 2 44 0 0 46 162
% App. Total 50 12.5 4.2 33.3  0 86.4 6.8 6.8  35.4 41.7 22.9 0  4.3 95.7 0 0   

PHF .429 .375 .250 .333 .600 .000 .731 .375 .375 .688 .708 .714 .458 .000 .923 .500 .733 .000 .000 .767 .900
Passenger Vehicles 11 3 1 8 23 0 35 1 3 39 17 20 11 0 48 1 43 0 0 44 154

% Passenger Vehicles

Heavy Vehicles 1 0 0 0 1 0 3 2 0 5 0 0 0 0 0 1 1 0 0 2 8
% Heavy Vehicles 8.3 0 0 0 4.2 0 7.9 66.7 0 11.4 0 0 0 0 0 50.0 2.3 0 0 4.3 4.9

Right Turn On Red 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Right Turn On Red 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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KMJ Consulting, Inc.
120 E. Lancaster Ave, Suite 105

Ardmore, PA 19003 File Name : willow & sycamore 6-7-12
Site Code : 00000021
Start Date : 6/7/2012
Page No : 5

Municipality: Cheltenham Township
Location: Willow Ave &
Sycamore Lane
Counters/Countboard No.: MA, MW

Sycamore Lane
Southbound

Willow Ave
Westbound

Sycamore Lane
Northbound

Willow Ave
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

Peak Hour Analysis From 11:00 AM to 12:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 11:45 AM

11:45 AM 1 1 0 0 2 0 8 2 0 10 2 10 4 0 16 0 8 1 0 9 37
12:00 PM 2 1 0 1 4 1 4 0 0 5 2 5 6 0 13 0 7 1 0 8 30
12:15 PM 3 2 1 1 7 0 12 2 0 14 6 5 5 0 16 0 10 1 0 11 48
12:30 PM 1 2 0 0 3 1 4 1 0 6 4 2 5 5 16 1 5 1 0 7 32

Total Volume 7 6 1 2 16 2 28 5 0 35 14 22 20 5 61 1 30 4 0 35 147
% App. Total 43.8 37.5 6.2 12.5  5.7 80 14.3 0  23 36.1 32.8 8.2  2.9 85.7 11.4 0   

PHF .583 .750 .250 .500 .571 .500 .583 .625 .000 .625 .583 .550 .833 .250 .953 .250 .750 1.000
Passenger Vehicles 7 6 1 2 16 2 28 5 0 35 12 20 17 5 54 1 28 2 0 31 136

% Passenger Vehicles

Heavy Vehicles 0 0 0 0 0 0 0 0 0 0 2 2 1 0 5 0 2 0 0 2 7
% Heavy Vehicles 0 0 0 0 0 0 0 0 0 0 14.3 9.1 5.0 0 8.2 0 6.7 0 0 5.7 4.8

Right Turn On Red 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 0 2 0 2 4
% Right Turn On Red 0 0 0 0 0 0 0 0 0 0 0 0 10.0 0 3.3 0 0 50.0 0 5.7 2.7
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KMJ Consulting, Inc.
120 E. Lancaster Ave, Suite 105

Ardmore, PA 19003 File Name : willow & sycamore 6-7-12
Site Code : 00000021
Start Date : 6/7/2012
Page No : 6

Municipality: Cheltenham Township
Location: Willow Ave &
Sycamore Lane
Counters/Countboard No.: MA, MW

Sycamore Lane
Southbound

Willow Ave
Westbound

Sycamore Lane
Northbound

Willow Ave
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 1 2 0 0 3 2 17 1 1 21 14 16 4 3 37 1 14 1 2 18 79
04:45 PM 0 0 0 1 1 1 18 2 3 24 10 10 4 0 24 0 17 1 2 20 69
05:00 PM 2 1 0 0 3 1 17 1 0 19 10 9 3 0 22 1 18 2 1 22 66
05:15 PM 1 1 2 0 4 0 21 1 0 22 14 10 4 0 28 2 12 0 0 14 68

Total Volume 4 4 2 1 11 4 73 5 4 86 48 45 15 3 111 4 61 4 5 74 282
% App. Total 36.4 36.4 18.2 9.1  4.7 84.9 5.8 4.7  43.2 40.5 13.5 2.7  5.4 82.4 5.4 6.8   

PHF .500 .500 .250 .250 .688 .500 .869 .625 .333 .896 .857 .703 .938 .250 .750 .500 .847 .500 .625 .841 .892
Passenger Vehicles 4 4 2 1 11 4 72 5 4 85 47 43 13 3 106 4 60 4 5 73 275

% Passenger Vehicles

Heavy Vehicles 0 0 0 0 0 0 1 0 0 1 1 2 1 0 4 0 1 0 0 1 6
% Heavy Vehicles 0 0 0 0 0 0 1.4 0 0 1.2 2.1 4.4 6.7 0 3.6 0 1.6 0 0 1.4 2.1

Right Turn On Red 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1
% Right Turn On Red 0 0 0 0 0 0 0 0 0 0 0 0 6.7 0 0.9 0 0 0 0 0 0.4
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Peak Hour Begins at 04:30 PM
 
Passenger Vehicles
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KMJ Consulting, Inc.
120 E. Lancaster Ave, Suite 105

Ardmore, PA 19003 File Name : willow & sycamore 6-7-12
Site Code : 00000021
Start Date : 6/7/2012
Page No : 1

Municipality: Cheltenham Township
Location: Willow Ave &
Sycamore Lane
Counters/Countboard No.: MA, MW

Groups Printed- Passenger Vehicles
Sycamore Lane

Southbound
Willow Ave
Westbound

Sycamore Lane
Northbound

Willow Ave
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

06:30 AM 2 3 1 0 6 0 5 1 0 6 3 1 1 0 5 0 3 0 0 3 20
06:45 AM 1 0 1 0 2 0 3 2 0 5 0 4 0 0 4 0 5 1 0 6 17

Total 3 3 2 0 8 0 8 3 0 11 3 5 1 0 9 0 8 1 0 9 37

07:00 AM 5 1 0 0 6 0 6 1 0 7 4 0 2 1 7 0 4 0 0 4 24
07:15 AM 0 1 0 0 1 0 7 2 0 9 2 2 2 0 6 0 8 1 0 9 25
07:30 AM 1 1 0 6 8 0 12 0 2 14 6 5 2 0 13 0 5 0 0 5 40
07:45 AM 6 2 1 0 9 0 7 1 1 9 3 3 6 0 12 1 11 0 0 12 42

Total 12 5 1 6 24 0 32 4 3 39 15 10 12 1 38 1 28 1 0 30 131

08:00 AM 2 0 0 1 3 0 6 0 0 6 4 7 0 0 11 0 15 0 0 15 35
08:15 AM 2 0 0 1 3 0 10 0 0 10 4 5 3 0 12 0 12 0 0 12 37
08:30 AM 1 2 0 1 4 0 6 0 0 6 1 2 3 0 6 0 10 0 1 11 27
08:45 AM 0 3 1 0 4 0 6 1 0 7 1 1 4 0 6 0 14 0 0 14 31

Total 5 5 1 3 14 0 28 1 0 29 10 15 10 0 35 0 51 0 1 52 130

09:00 AM 2 0 0 0 2 0 6 2 0 8 2 3 4 0 9 0 10 0 0 10 29
09:15 AM 0 1 0 0 1 0 5 0 0 5 2 2 3 0 7 0 6 0 0 6 19
09:30 AM 1 2 1 0 4 0 11 1 2 14 2 7 3 0 12 0 5 0 0 5 35
09:45 AM 0 1 0 0 1 0 6 0 0 6 1 1 2 1 5 0 4 1 0 5 17

Total 3 4 1 0 8 0 28 3 2 33 7 13 12 1 33 0 25 1 0 26 100

10:00 AM 1 1 1 0 3 0 5 0 0 5 2 2 1 0 5 0 10 0 0 10 23
10:15 AM 1 1 1 0 3 0 11 0 0 11 2 7 1 0 10 1 8 1 0 10 34
10:30 AM 1 1 1 0 3 0 3 0 0 3 2 3 0 0 5 0 12 0 0 12 23
10:45 AM 2 3 0 0 5 1 2 2 0 5 1 4 1 1 7 0 9 0 0 9 26

Total 5 6 3 0 14 1 21 2 0 24 7 16 3 1 27 1 39 1 0 41 106

11:00 AM 0 0 0 5 5 0 8 2 4 14 3 4 3 0 10 0 7 0 1 8 37
11:15 AM 0 1 0 0 1 0 5 1 0 6 1 3 4 0 8 0 4 1 0 5 20
11:30 AM 0 0 1 0 1 0 8 0 3 11 2 1 0 0 3 0 8 0 0 8 23
11:45 AM 1 1 0 0 2 0 8 2 0 10 2 9 4 0 15 0 8 1 0 9 36

Total 1 2 1 5 9 0 29 5 7 41 8 17 11 0 36 0 27 2 1 30 116

12:00 PM 2 1 0 1 4 1 4 0 0 5 2 5 6 0 13 0 6 1 0 7 29
12:15 PM 3 2 1 1 7 0 12 2 0 14 5 4 2 0 11 0 9 0 0 9 41
12:30 PM 1 2 0 0 3 1 4 1 0 6 3 2 5 5 15 1 5 0 0 6 30
12:45 PM 3 3 0 0 6 1 6 1 0 8 2 1 3 1 7 0 14 1 0 15 36

Total 9 8 1 2 20 3 26 4 0 33 12 12 16 6 46 1 34 2 0 37 136

01:00 PM 3 2 1 0 6 0 8 2 0 10 3 4 3 0 10 0 7 0 0 7 33
01:15 PM 0 0 0 0 0 1 3 2 0 6 4 3 3 0 10 0 10 0 0 10 26
01:30 PM 3 0 0 0 3 0 7 0 0 7 3 2 5 1 11 0 7 1 0 8 29
01:45 PM 2 0 0 2 4 0 4 1 1 6 3 2 5 0 10 0 11 1 0 12 32

Total 8 2 1 2 13 1 22 5 1 29 13 11 16 1 41 0 35 2 0 37 120

02:00 PM 0 1 0 1 2 0 6 1 1 8 1 3 1 0 5 1 6 0 0 7 22
02:15 PM 2 2 0 2 6 0 5 1 0 6 3 2 1 3 9 0 7 0 1 8 29
02:30 PM 3 0 1 0 4 0 4 1 0 5 1 3 2 2 8 0 9 3 0 12 29
02:45 PM 2 2 0 0 4 0 10 1 0 11 5 8 0 0 13 0 7 1 0 8 36

Total 7 5 1 3 16 0 25 4 1 30 10 16 4 5 35 1 29 4 1 35 116

03:00 PM 2 0 1 2 5 0 11 1 0 12 2 3 3 0 8 0 12 1 0 13 38
03:15 PM 3 1 0 3 7 1 4 4 0 9 6 5 5 2 18 0 11 0 0 11 45
03:30 PM 0 0 4 8 12 0 14 3 0 17 9 8 6 0 23 0 24 0 1 25 77
03:45 PM 1 1 0 1 3 0 13 3 0 16 2 6 3 2 13 1 9 0 3 13 45

Total 6 2 5 14 27 1 42 11 0 54 19 22 17 4 62 1 56 1 4 62 205

04:00 PM 0 1 0 5 6 1 10 0 0 11 3 7 2 2 14 1 12 0 1 14 45
04:15 PM 0 1 1 2 4 0 10 2 0 12 5 5 1 1 12 0 19 0 0 19 47



KMJ Consulting, Inc.
120 E. Lancaster Ave, Suite 105

Ardmore, PA 19003 File Name : willow & sycamore 6-7-12
Site Code : 00000021
Start Date : 6/7/2012
Page No : 2

Municipality: Cheltenham Township
Location: Willow Ave &
Sycamore Lane
Counters/Countboard No.: MA, MW

Groups Printed- Passenger Vehicles
Sycamore Lane

Southbound
Willow Ave
Westbound

Sycamore Lane
Northbound

Willow Ave
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

04:30 PM 1 2 0 0 3 2 17 1 1 21 13 14 4 3 34 1 14 1 2 18 76
04:45 PM 0 0 0 1 1 1 18 2 3 24 10 10 4 0 24 0 17 1 2 20 69

Total 1 4 1 8 14 4 55 5 4 68 31 36 11 6 84 2 62 2 5 71 237

05:00 PM 2 1 0 0 3 1 16 1 0 18 10 9 2 0 21 1 17 2 1 21 63
05:15 PM 1 1 2 0 4 0 21 1 0 22 14 10 3 0 27 2 12 0 0 14 67
05:30 PM 3 0 1 0 4 0 16 1 0 17 8 8 5 4 25 1 13 4 1 19 65
05:45 PM 3 0 0 4 7 1 15 2 0 18 12 14 4 1 31 3 12 2 3 20 76

Total 9 2 3 4 18 2 68 5 0 75 44 41 14 5 104 7 54 8 5 74 271

06:00 PM 3 1 3 0 7 1 9 4 0 14 10 13 7 2 32 1 23 3 5 32 85
Grand Total 72 49 24 47 192 13 393 56 18 480 189 227 134 32 582 15 471 28 22 536 1790
Apprch % 37.5 25.5 12.5 24.5  2.7 81.9 11.7 3.8  32.5 39 23 5.5  2.8 87.9 5.2 4.1   

Total % 4 2.7 1.3 2.6 10.7 0.7 22 3.1 1 26.8 10.6 12.7 7.5 1.8 32.5 0.8 26.3 1.6 1.2 29.9



KMJ Consulting, Inc.
120 E. Lancaster Ave, Suite 105

Ardmore, PA 19003 File Name : willow & sycamore 6-7-12
Site Code : 00000021
Start Date : 6/7/2012
Page No : 1

Municipality: Cheltenham Township
Location: Willow Ave &
Sycamore Lane
Counters/Countboard No.: MA, MW

Groups Printed- Heavy Vehicles
Sycamore Lane

Southbound
Willow Ave
Westbound

Sycamore Lane
Northbound

Willow Ave
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 2
06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1

Total 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 1 0 0 1 3

07:00 AM 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1 0 0 1 2
07:15 AM 1 0 0 0 1 0 1 0 0 1 0 0 0 0 0 0 1 0 0 1 3
07:30 AM 0 0 0 0 0 0 1 1 0 2 0 0 0 0 0 1 0 0 0 1 3
07:45 AM 1 0 0 0 1 0 1 1 0 2 0 0 0 0 0 0 0 0 0 0 3

Total 2 0 0 0 2 0 4 2 0 6 0 0 0 0 0 1 2 0 0 3 11

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1 0 0 1 2
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1
08:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 2 0 0 2 3

09:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
09:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
09:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 2
09:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 2

10:00 AM 0 0 0 0 0 0 1 0 0 1 1 0 0 0 1 0 0 0 0 0 2
10:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1
10:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1
10:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 1 0 0 1 1 0 0 0 1 0 2 0 0 2 4

11:00 AM 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1
11:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:45 AM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1

Total 0 0 0 0 0 0 0 1 0 1 0 1 0 0 1 0 0 0 0 0 2

12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1
12:15 PM 0 0 0 0 0 0 0 0 0 0 1 1 1 0 3 0 1 0 0 1 4
12:30 PM 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 1
12:45 PM 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1

Total 0 0 0 0 0 0 1 0 0 1 2 1 1 0 4 0 2 0 0 2 7

01:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:15 PM 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 1
01:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:45 PM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1

Total 0 0 0 0 0 0 0 0 0 0 1 1 0 0 2 0 0 0 0 0 2

02:00 PM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1
02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1

03:00 PM 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
03:15 PM 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 3 0 0 3 4
03:30 PM 0 0 0 0 0 0 1 1 0 2 0 0 0 0 0 0 0 0 0 0 2
03:45 PM 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1

Total 1 0 0 0 1 0 3 1 0 4 0 0 0 0 0 0 3 0 0 3 8

04:00 PM 1 0 0 0 1 0 1 0 0 1 1 1 0 0 2 0 3 0 0 3 7
04:15 PM 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1



KMJ Consulting, Inc.
120 E. Lancaster Ave, Suite 105

Ardmore, PA 19003 File Name : willow & sycamore 6-7-12
Site Code : 00000021
Start Date : 6/7/2012
Page No : 2

Municipality: Cheltenham Township
Location: Willow Ave &
Sycamore Lane
Counters/Countboard No.: MA, MW

Groups Printed- Heavy Vehicles
Sycamore Lane

Southbound
Willow Ave
Westbound

Sycamore Lane
Northbound

Willow Ave
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

04:30 PM 0 0 0 0 0 0 0 0 0 0 1 2 0 0 3 0 0 0 0 0 3
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 2 0 0 0 2 0 1 0 0 1 2 3 0 0 5 0 3 0 0 3 11

05:00 PM 0 0 0 0 0 0 1 0 0 1 0 0 1 0 1 0 1 0 0 1 3
05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1

Total 0 0 0 0 0 0 1 0 0 1 0 1 1 0 2 0 1 0 0 1 4

06:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Grand Total 5 0 0 0 5 0 12 4 0 16 6 8 6 0 20 1 16 0 0 17 58
Apprch % 100 0 0 0  0 75 25 0  30 40 30 0  5.9 94.1 0 0   

Total % 8.6 0 0 0 8.6 0 20.7 6.9 0 27.6 10.3 13.8 10.3 0 34.5 1.7 27.6 0 0 29.3



KMJ Consulting, Inc.
120 E. Lancaster Ave, Suite 105

Ardmore, PA 19003 File Name : willow & sycamore 6-7-12
Site Code : 00000021
Start Date : 6/7/2012
Page No : 1

Municipality: Cheltenham Township
Location: Willow Ave &
Sycamore Lane
Counters/Countboard No.: MA, MW

Groups Printed- Right Turn On Red
Sycamore Lane

Southbound
Willow Ave
Westbound

Sycamore Lane
Northbound

Willow Ave
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

06:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1

Total 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1

09:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
09:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
09:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
09:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:15 AM 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
10:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1

Total 0 0 1 0 1 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 2

11:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1
11:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1
11:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 2

12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 0 1 0 1 3
12:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 0 2 0 2 4

01:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

02:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1
02:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1
02:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1
02:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 2

Total 0 0 0 0 0 0 0 0 0 0 0 0 5 0 5 0 0 0 0 0 5

03:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0 1 2
03:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
03:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1
03:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 0 2 0 2 4

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0 1 2
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1



KMJ Consulting, Inc.
120 E. Lancaster Ave, Suite 105

Ardmore, PA 19003 File Name : willow & sycamore 6-7-12
Site Code : 00000021
Start Date : 6/7/2012
Page No : 2

Municipality: Cheltenham Township
Location: Willow Ave &
Sycamore Lane
Counters/Countboard No.: MA, MW

Groups Printed- Right Turn On Red
Sycamore Lane

Southbound
Willow Ave
Westbound

Sycamore Lane
Northbound

Willow Ave
Eastbound

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 2 0 2 3

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1

06:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Grand Total 0 0 1 0 1 0 0 1 0 1 0 0 14 0 14 0 0 6 0 6 22
Apprch % 0 0 100 0  0 0 100 0  0 0 100 0  0 0 100 0   

Total % 0 0 4.5 0 4.5 0 0 4.5 0 4.5 0 0 63.6 0 63.6 0 0 27.3 0 27.3
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