
Agenda 
 

 
Township of Wilkins 

Planning Commission Meeting 
April 19, 2023 

 
Join Zoom Meeting 

https://us02web.zoom.us/j/83574514014 
 
 
 

1. Call to Order 
 

2. Public Comments 
 

3. Approval of the minutes of the Planning Commission meeting of February 
15, 2023. 
 

4. Benderson Commercial Retail Development – 3475 William Penn Highway 
 

5. Modwash Expansion – 3474 William Penn Highway 
 

6. Next meeting date:  May 17, 2023. 
 

7. Adjournment 
 

 

https://us02web.zoom.us/j/83574514014






Morris Knowles 
 & ASSOCIATES, Inc. 

A HAMMONTREE COMPANY 

Consulting Engineers and Land Surveyors 
443 Athena Drive 

Delmont, PA 15626 
 

Phone (724) 468-4622 
Fax (724) 468-8940 

www.morrisknowles.com 
 

April 5, 2023          MKA FILE NO. 1856.21 

 

WILKINS TOWNSHIP 

110 PEFFER ROAD 

TURTLE CREEK, PA 15145 

 

Attn: Rebecca Vargo 

 

Regarding: Modwash Expansion 

  3474 William Penn Highway 

  Wilkins Township, Allegheny County 

 

Dear Ms. Vargo; 

  

On behalf of Hutton Pittsburgh (William Penn) ST LLC Morris Knowles and Associates is pleased to 

submit the following Subdivision/Land Development information for a proposed expansion of the 

existing Modwash facility at 3474 William Penn Highway.   

 

The following documents have been included with this submission: 

 

• One (1) Township Application 

• One (1) Property Deed 

• Twelve (12) land development plans  

• Twelve (12) Subdivision plan 

• Two (2) copies of the Stormwater Report 

• One (1) $700.00 check made payable to “Wilkins Township” for Land Development 

Application Fee 
 

If you have any questions, please feel free to contact me.  

 
Sincerely, 

 

MORRIS KNOWLES & ASSOCIATES, INC. 
Consulting Engineers and Land Surveyors 

  

 

 
 

 

Mark M. Zimmerman, PE 
Vice President 
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HUTTON ST 17, LLC

MODWASH WILKINS TOWNSHIP
PRELIMINARY/FINAL LAND DEVELOPMENT PLAN
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* MOUNTABLE BERM USED TO PROVIDE PROPER COVER FOR PIPE

NOTES:

Remove topsoil prior to installation of rock construction entrance. Extend rock over full width
of entrance.

Runoff shall be diverted from roadway to a suitable sediment removal  bmp prior to entering
rock construction entrance.

Mountable berm shall be installed wherever optional culvert pipe is used and proper pipe
cover as specified manufacturer is not otherwise provided. Pipe shall be sized appropriately
for size of ditch being crossed.

MAINTENANCE:  Rock Construction Entrance thickness shall be constantly maintained to
the specified dimensions by adding rock.  A stockpile shall be maintained on site for this
purpose.  At the end of each construction day, all sediment deposited on paved roadways
shall be removed and returned to the construction site immediately. If excessive amounts of
sediment are being deposited on roadway, extent length of rock construction entrance by 50
foot increments until condition is alleviated or install wash rack. Washing the roadway or
sweeping the deposits into roadway ditches, sewers, culverts, or other drainage courses is
not acceptable.

PROFILE

PLAN VIEW

PLAN VIEW

ELEVATION VIEW

NOTES:

Low volume filter bags shall be made from non-woven geotextile material sewn with high strength,double
stitched "J" type seams. They shall be capable trapping particles larger than 150 microns. High volume filter
bags shall be made from woven geotextiles that meet the following standards:

A suitable means of accessing the bag with machinery required for disposal purposes shall be provided. Filter
bags shall be replaced when they become 1/2 full of sediment. Spare bags shall be kept available for
replacement of those that have failed or are filled. Bags shall be placed on straps to facilitate removal unless
bags  come with lifting straps already attached.

Bags shall be located in well-vegetated (grassy) area, and discharge onto stable, erosion resistant areas.
Where this is not possible, a geotextile underlayment and flow path shall be provided. Bags may be placed on
filter stone to increase discharge capacity. Bags shall not be placed on slopes greater than 5%. For slopes
exceeding 5%, clean rock or other non-erodible and non-polluting material may be placed under the bag to
reduce slope steepness.

No downslope sediment barrier is required for most installations. Compost berm or compost filter sock shall be
installed below bags located in HQ or EV watersheds, within 50 feet of any receiving surface water or where
grassy area is not available.

The pump discharge hose shall be inserted into the bags in the manner specified by the manufacturer and
securely clamped. A piece of PVC pipe is recommended for this purpose.

The pumping rate shall be no greater than 750 gpm or 1/2 the maximum specified by the manufacturer,
whichever is less. Pump intakes shall be floating and screened.

Filter bags shall be inspected daily. If any problem is detected, pumping shall cease immediately and not
resume until the problem is corrected.

           Property                         Test Method            Minimum Standard
Avg. wide width strenght         ASTM D-4884                    60 lb/in
       Grab tensile                      ASTM D-4632                     250 lb
          Puncture                        ASTM D-4833                     110 lb
       Mullen burst                      ASTM D-3786                     350 psi
     UV resistance                     ASTM D-4355                       70%
    AOS % retained                   ASTM D-4751                    80 sieve

NOTES:

Sock fabric shall meet standards of Table 4.1. Compost shall meet the standards of Table 4.2.

Compost filter sock shall be placed at existing level grade. Both ends of the sock shall be
extended at least 8 feet up slope at 45 degrees to the main sock alignment (Figure 4.1).
Maximum slope length above any sock shall not exceed that shown on Figure 4.2. Stakes may
be installed immediately downslope of the sock if so specified by the manufacturer.

Traffic shall not be permitted to cross filter socks.

Accumulated sediment shall be removed when it reaches half the aboveground height of the
sock and disposed in the manner described elsewhere in the plan.

Socks shall be inspected weekly and after each runoff event. Damaged socks shall be repaired
according to manufacturer's specifications or replaced within  24 hours of inspection.

Biodegradable filter socks shall be replaced after 6 months: photodegradable socks after 1
year. Polypropylene socks shall be replaced according to manufacturer's recommendations.

Upon stabilization of the area tributary to the sock, stakes shall be removed. The sock may be
left in place and vegetated or removed. In the latter case, the mesh shall be cut open and the
mulch spread as a soil supplement.

SECTION VIEW

PLAN VIEW

NOTES:

A rock filter outlet shall be installed where failure of a silt fence or straw bale barrier has
occurred due to concentrated flow. Anchored compost layer shall be used on upslope face in
HQ and EV watersheds.

Sediment shall be removed when accumulations reach 1/3 the height of the outlet.

OUTLET CROSS-SECTION

UP-SLOPE FACE

NOTES:

Seed and soil amendments shall be applied according to the rates in the plan drawings prior to
installing the blanket.

Provide anchor trench at toe of slope in similar fashion as at top of slope.

Slope surface shall be free of rocks, clods, sticks, and grass.

Blanket shall have good continuous contact with underlying soil throughout entire length. Lay
blanket loosely and stake or staple to maintain direct contact with soil. Do not stretch blanket.

The blanket shall be stapled in accordance with the manufacturer's recommendations.

Blanketed areas shall be inspected weekly and after each runoff event until perennial vegetation
is established to a minimum uniform 70% coverage throughout the blanketed area. Damaged or
displaced blankets shall be restored or replaced within 4 calendar days.

TABLE 4.2
COMPOST STANDARDS

TABLE 4.1
COMPOST SOCK FABRIC MINIMUM SPECIFICATIONS

FIGURE 3.18
TYPICAL COMPOST SOCK WASHOUT INSTALLATION

PLAN   NTS

A SUITABLE IMPERIOUS GEOMEMBRANE SHALL BE PLACED AT THE LOCATION OF THE WASHOUT
PRIOR TO INSTALLING THE SOCKS.
ADAPTED FROM FILTREXX

NOTES:
1. INSTALL ON FLAT GRADE FOR OPTIMUM PERFORMANCE
2. 18" DIAMETER FILTER SOCK MAY BE STACKED ONTO
DOUBLE 24" DIAMETER SOCKS IN PYRAMIDAL
CONFIGURATION FOR ADDED HEIGHT.

SECTION   NTS NOTES:

Maximum drainage area = 1/2 acre.

Inlet protection shall not be required for inlet tributary to sediment basin or trap.  Berms shall be
required for all installations.

Rolled earthen berm shall be maintained until roadway is stoned.  Road subbase berm shall be
maintained until roadway is paved. Earthen berm in channel shall be maintained until permanent
stabilization is completed or remain permanently.

At a minimum, the fabric shall have a minimum grab tensile strength of 120 lbs, a minimum
burst strength of 200 psi, and a minimum trapezoidal tear strength of 50 lbs. Filter bags shall be
capable of trapping all particles not passing a No. 40 Sieve.

Inlet filter bags shall be inspected on a weekly basis and after each runoff event. Bags shall be
emptied and rinsed or replaced when half full or when flow capacity has been reduced so as to
cause flooding or bypassing of the inlet. Damaged or clogged bags shall be replaced. A supply
shall be maintained on site for replacement of bags. All needed repairs shall be initiated
immediately after the inspection. Dispose of accumulated sediment as well as all used bags
according to the plan notes.

DO NOT USE ON MAJOR PAVED ROADWAYS WHERE PONDING MAY CAUSE TRAFFIC
HAZARDS.

ISOMETRIC VIEW

INSTALLATION DETAIL

PLAN VIEW

ELEVATION VIEW
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POST CONSTRUCTION 

STORMWATER MANAGEMENT REPORT  
(MKA FILE NO.:  1856.21) 

 

 

For: 

 

ModWash – Wilkins Township 

 

3474 William Penn Highway 

Wilkins Township 

Allegheny County 

 

 

April 2023 

 

 

 

 

 

 

 

 

 

 

 

 

Prepared By: 

  Morris Knowles & Associates, Inc. 

 Consulting Engineers and Land Surveyors  
443 Athena Dr.  

Delmont, PA 15626 

Phone: (724) 468-4622 

Fax: (724) 468-8940 

ENGINEERS CERTIFICATION 
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I, Mark M. Zimmerman, P.E., do hereby certify to the best of my knowledge, 

information, and belief that the information contained in the accompanying plans, 

specifications, and report for the Zips Car Wash Moon Township Development on Carnot 

Road, Moon Township, PA has been prepared in accordance with accepted engineering 

practice and are true and correct.   

 

 

                                                                                       _________________________                                                                              

                                                                    Mark M. Zimmerman, P.E., CPESC, CPSWQ 

                                                                                             Morris Knowles and Associates 
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Overview 

 

The project site is located at 3474 William Penn Highway, Wilkins Township, Allegheny 

County, PA. Runoff from the site flows overland in a south east direction to an inlet in 

the back of the property near the Private Drive. The storm system drains to Thompson 

Run which has a PA Code Chapter 93 Designation of Warm Water Fishes (WWF). The 

proposed improvements and stormwater system will limit the post development flows to 

less than the pre-development flows. No riparian buffers or riparian forest buffers exist 

within or near the project area. Thompson Run is currently impaired by abandoned mine 

drainage caused by pH and metals. There are no anticipated or known geologic 

formations that could cause pollution. However, compost filter sock and utility trenching 

guidelines will be followed to minimize any impacts. If unsuitable soil conditions are 

encountered during construction, the contractor shall contact the local conservation 

district and engineer prior to removal of material from the site. The site will be 

redeveloped into a car wash with associated parking and infrastructure. Proposed access 

to the car wash will be on the south side of the site off of the Private Drive.  

 

Site Characteristics 

 

A. The site in the past was a commercial development 

B. The site is presently a commercial development 

C. The proposed project will contain an automatic car wash with vacuum parking 

areas. 

 

Stormwater Drainage Maps 

 

Stormwater Drainage Maps are enclosed within the appropriate section for which they 

represent.  These can be found in Section 4 of this report. 

 

Pre & Post Development Conditions: 

 

The existing site conditions include a developed property with a circular bank building 

and associated parking areas. The site is covered in gently sloping Urban Land-Wharton 

Complex (UWB). Runoff from the site sheet flows to an inlet in the south east corner of 

the parking lot. The proposed site will discharge stormwater runoff into the same point of 

interest with a decrease in total site discharge. Existing and proposed calculations for the 

disturbed areas have been conducted and included in Section 2 of this report and 

summarized in the table below. The stormwater management BMP was designed to 

maintain and protect the physical, biological, and chemical qualities of the receiving 

stream.  

 

The disturbed areas of the proposed conditions will discharge to a new underground 

storm pipe system that discharges to the existing inlet in the south east corner of the site. 

Per Wilkins Township’s ordinances, post-development peak flow rates for the 2-, 5-, 10-, 
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25-, 50-, 100-year 24-hour storm events must be 50% less than the pre-development peak 

flow rates. The following table lists the peak flow rates for each storm event:  

 

 

Pre-Post Calculations 

 

 

 

Underground Detention Facility 

 

Stormwater piping within a rock trench will serve the site to limit post development flows 

to the existing point source discharge.  The stormwater facility will consist of 36” 

perforated SLCPP pipe and an outlet structure.  The outlet structure will utilize a weir 

plate with an orifice hole to restrict post-development flows.  The post-development 

drainage area includes buildings, parking and grassy areas. The stormwater facility will 

outlet into a proposed storm sewer pipe that will then discharge to the existing point 

source.  The facility was sized to meet stormwater rate requirements. Please refer to 

Section 2 of this report for further information. 

 

Methodology 
 

The enclosed stormwater routing calculations for the pre-post development runoff 

calculations were computed using Hydraflow Hydrographs Extension for AutoCAD Civil 

3D 2016 version 10.5 by Autodesk, Inc.  IDF curves were created using the NOAA Atlas 

14 Version 3 Data found in Appendix A of the PennDOT Stormwater Manual Publication 

584.  The site was designed in accordance with Wilkins Township Stormwater 

Management Ordinance. 
 

Estimated Time of Construction 
 

Start Date: June 2023 

End Date: September 2023 
 

  

Pre-

Developed 

Flow 

(cfs) 

 

50% of Pre-

Developed 

Flow 

(cfs) 

 

Post-Routed 

Flow 

(cfs) 

 

Undetained 

Area 

(cfs) 

Total Post-

Developed 

Flow 

(cfs) 

2 Year 2.10 1.05 0.84 0.23 1.00 

5 Year 2.67 1.34 0.96 0.30 1.17 

10 Year 3.16 1.58 1.06 0.35 1.30 

25 Year 3.65 1.83 1.16 0.40 1.44 

50 Year 3.97 1.98 1.25 0.44 1.52 

100 Year 4.30 2.15 1.94 0.47 2.14 
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Maintenance Program 
 

During construction, all compost filter sock and erosion and sedimentation control 

facilities will be inspected, as needed, to insure all systems are functioning properly.  

Compost filter sock will be replaced, as needed. The contractor will be responsible for 

replacement and repair.  
 

During construction, all construction entrances to the site will be protected by gravel 

beds.  The system will thereafter be inspected each month by the Owner.  If the system 

shows any signs of failure or improper operation at any time, the Owner will replace 

and/or repair the affected areas. 
 

Inspection of the Stormwater Management System will include: 

 

Inspection shall be done of the entire stormwater management facility by the owner after 

every storm event exceeding one inch of rainfall and at least once every three months.  

This inspection will include: 

 

1. Inspection of inlet boxes and storm sewers for accumulations of debris and/or 

sediment. 

 

2. Maintenance of the facilities shall include vegetation cutting and/or removal along 

with routine maintenance as determined by the Engineer. 

 

3. The Owner shall contact the Engineer if any signs of failure have been found during 

the monthly inspection. 

 

4. A record of the inspections should be kept by the Owner for review by the 

Municipality. 
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Plan Preparer Record of Training and Experience in Post Construction Stormwater 

Management Methods and Techniques 

 

Name of Plan Preparer: Mark M. Zimmerman P.E., CPESC, CPSWQ 

 

Formal Education: 

  

 Name of College or Technical Institute: Pennsylvania State University 

 Curriculum or Program:  Structural Design and Construction Engineering Tech. 

 Dates of Attendance: From: 8/1998   To: 8/2002 

 Degree Received: Bachelor of Science 

 

Other Training:  

 

Name of Training: Certified Professional in Erosion Certified Professional in  

Sedimentation Control (CPESC) Stormwater Water Quality

 (CPSWQ) 

Presented By: EnviroCert International EnviroCert International 

Date: December 2012 January 2016 

 

Employment History: 

 

Current Employer:  Morris Knowles & Associates, Inc. 

Telephone:   724-468-4622 

 

Former Emplyer:  EADs Group 

Telephone:   412-541-1580 

 

Recent PCSM Plans Prepared: 

 

Name of Project: Fletcher Sales  Pep Boys  Nevilleside PRD  

County:  Westmoreland  Westmoreland  Allegheny   

Municipality:  Delmont  North Huntingdon Collier    

Permit Number: PAI056513005 E&S #8363  PAG02-00-02-12-016   

Approving Agency: Westmoreland CD Westmoreland CD Allegheny CD    
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Stormwater Management 

Pre- vs. Post Development Calculations 

 

Section 2 



1S

PRE

2S

Detained

3S

Undetained

3P

UG 4L

POST (Combined)

Routing Diagram for 1856.21 Wilkins Twp Zips_additional pay lane
Prepared by {enter your company name here},  Printed 4/5/2023

HydroCAD® 10.10-6a  s/n 11650  © 2020 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



1856.21 Wilkins Twp Zips_additional pay lane
  Printed  4/5/2023Prepared by {enter your company name here}

Page 2HydroCAD® 10.10-6a  s/n 11650  © 2020 HydroCAD Software Solutions LLC

Rainfall Events Listing

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 2-Year Type II 24-hr Default 24.00 1 2.70 2
2 5-Year Type II 24-hr Default 24.00 1 3.40 2
3 10-Year Type II 24-hr Default 24.00 1 4.00 2
4 25-Year Type II 24-hr Default 24.00 1 4.60 2
5 50-Year Type II 24-hr Default 24.00 1 5.00 2
6 100-Year Type II 24-hr Default 24.00 1 5.40 2



1856.21 Wilkins Twp Zips_additional pay lane
  Printed  4/5/2023Prepared by {enter your company name here}

Page 3HydroCAD® 10.10-6a  s/n 11650  © 2020 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

6,098 78 Meadow, non-grazed, HSG D  (1S, 2S)
45,738 98 Paved parking, HSG D  (1S, 2S, 3S)
51,836 96 TOTAL AREA
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Page 4HydroCAD® 10.10-6a  s/n 11650  © 2020 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

0 HSG A
0 HSG B
0 HSG C

51,836 HSG D 1S, 2S, 3S
0 Other

51,836 TOTAL AREA
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Page 5HydroCAD® 10.10-6a  s/n 11650  © 2020 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

Subcatchment
Numbers

0 0 0 6,098 0 6,098 Meadow, non-grazed
0 0 0 45,738 0 45,738 Paved parking
0 0 0 51,836 0 51,836 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Width
(inches)

Diam/Height
(inches)

Inside-Fill
(inches)

1 3P 977.50 976.60 45.0 0.0200 0.012 0.0 12.0 0.0
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Time span=0.00-20.00 hrs, dt=0.04 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.550 ac   92.73% Impervious   Runoff Depth>2.23"Subcatchment 1S: PRE
   Tc=5.0 min   CN=97   Runoff=2.097 cfs  4,455 cf

Runoff Area=0.580 ac   82.76% Impervious   Runoff Depth>2.03"Subcatchment 2S: Detained
   Tc=5.0 min   CN=95   Runoff=2.106 cfs  4,273 cf

Runoff Area=0.060 ac   100.00% Impervious   Runoff Depth>2.34"Subcatchment 3S: Undetained
   Tc=5.0 min   CN=98   Runoff=0.233 cfs  509 cf

Peak Elev=979.34'  Storage=1,104 cf   Inflow=2.106 cfs  4,273 cfPond 3P: UG
   Primary=0.840 cfs  4,254 cf   Secondary=0.000 cfs  0 cf   Outflow=0.840 cfs  4,254 cf

   Inflow=1.003 cfs  4,764 cfLink 4L: POST (Combined)
   Primary=1.003 cfs  4,764 cf

Total Runoff Area = 51,836 sf   Runoff Volume = 9,237 cf   Average Runoff Depth = 2.14"
11.76% Pervious = 6,098 sf     88.24% Impervious = 45,738 sf
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Summary for Subcatchment 1S: PRE

Runoff = 2.097 cfs @ 11.95 hrs,  Volume= 4,455 cf,  Depth> 2.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  2-Year Rainfall=2.70"

Area (ac) CN Description
0.510 98 Paved parking, HSG D
0.040 78 Meadow, non-grazed, HSG D
0.550 97 Weighted Average
0.040 7.27% Pervious Area
0.510 92.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 1S: PRE

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-Year Rainfall=2.70"

Runoff Area=0.550 ac

Runoff Volume=4,455 cf

Runoff Depth>2.23"

Tc=5.0 min

CN=97

2.097 cfs
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Hydrograph for Subcatchment 1S: PRE

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.01 0.00 0.000
0.60 0.02 0.00 0.000
0.80 0.02 0.00 0.000
1.00 0.03 0.00 0.000
1.20 0.03 0.00 0.000
1.40 0.04 0.00 0.000
1.60 0.05 0.00 0.000
1.80 0.05 0.00 0.000
2.00 0.06 0.00 0.000
2.20 0.07 0.00 0.000
2.40 0.07 0.00 0.001
2.60 0.08 0.00 0.002
2.80 0.09 0.00 0.002
3.00 0.09 0.00 0.003
3.20 0.10 0.00 0.004
3.40 0.11 0.01 0.005
3.60 0.11 0.01 0.005
3.80 0.12 0.01 0.006
4.00 0.13 0.01 0.007
4.20 0.14 0.01 0.007
4.40 0.15 0.02 0.008
4.60 0.15 0.02 0.009
4.80 0.16 0.02 0.010
5.00 0.17 0.03 0.010
5.20 0.18 0.03 0.011
5.40 0.19 0.04 0.012
5.60 0.20 0.04 0.013
5.80 0.21 0.05 0.014
6.00 0.22 0.05 0.015
6.20 0.23 0.06 0.015
6.40 0.24 0.06 0.016
6.60 0.25 0.07 0.017
6.80 0.26 0.08 0.018
7.00 0.27 0.08 0.019
7.20 0.28 0.09 0.020
7.40 0.29 0.10 0.020
7.60 0.30 0.10 0.021
7.80 0.31 0.11 0.022
8.00 0.32 0.12 0.023
8.20 0.34 0.13 0.025
8.40 0.35 0.14 0.027
8.60 0.36 0.15 0.030
8.80 0.38 0.16 0.033
9.00 0.40 0.17 0.036
9.20 0.41 0.19 0.037
9.40 0.43 0.20 0.038
9.60 0.45 0.22 0.039
9.80 0.47 0.23 0.043

10.00 0.49 0.25 0.048
10.20 0.51 0.27 0.053
10.40 0.54 0.29 0.060
10.60 0.57 0.31 0.068

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.60 0.34 0.079
11.00 0.63 0.37 0.090
11.20 0.68 0.41 0.111
11.40 0.73 0.46 0.138
11.60 0.83 0.55 0.260
11.80 1.16 0.86 0.932
12.00 1.79 1.47 1.744
12.20 1.89 1.56 0.259
12.40 1.96 1.63 0.187
12.60 2.01 1.68 0.128
12.80 2.05 1.72 0.111
13.00 2.08 1.75 0.096
13.20 2.12 1.79 0.085
13.40 2.14 1.81 0.077
13.60 2.17 1.84 0.069
13.80 2.19 1.86 0.063
14.00 2.21 1.88 0.057
14.20 2.23 1.90 0.053
14.40 2.25 1.92 0.051
14.60 2.27 1.94 0.049
14.80 2.29 1.95 0.047
15.00 2.30 1.97 0.045
15.20 2.32 1.99 0.043
15.40 2.34 2.00 0.041
15.60 2.35 2.02 0.039
15.80 2.36 2.03 0.037
16.00 2.38 2.04 0.035
16.20 2.39 2.05 0.034
16.40 2.40 2.07 0.033
16.60 2.41 2.08 0.032
16.80 2.42 2.09 0.031
17.00 2.43 2.10 0.031
17.20 2.45 2.11 0.030
17.40 2.46 2.12 0.029
17.60 2.47 2.13 0.028
17.80 2.48 2.14 0.028
18.00 2.49 2.15 0.027
18.20 2.50 2.16 0.026
18.40 2.51 2.17 0.025
18.60 2.51 2.18 0.025
18.80 2.52 2.19 0.024
19.00 2.53 2.20 0.023
19.20 2.54 2.20 0.022
19.40 2.55 2.21 0.022
19.60 2.56 2.22 0.021
19.80 2.56 2.23 0.020
20.00 2.57 2.23 0.020
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Summary for Subcatchment 2S: Detained

Runoff = 2.106 cfs @ 11.96 hrs,  Volume= 4,273 cf,  Depth> 2.03"
     Routed to Pond 3P : UG

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  2-Year Rainfall=2.70"

Area (ac) CN Description
0.100 78 Meadow, non-grazed, HSG D
0.480 98 Paved parking, HSG D
0.580 95 Weighted Average
0.100 17.24% Pervious Area
0.480 82.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 2S: Detained

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-Year Rainfall=2.70"

Runoff Area=0.580 ac

Runoff Volume=4,273 cf

Runoff Depth>2.03"

Tc=5.0 min

CN=95

2.106 cfs
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Hydrograph for Subcatchment 2S: Detained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.01 0.00 0.000
0.60 0.02 0.00 0.000
0.80 0.02 0.00 0.000
1.00 0.03 0.00 0.000
1.20 0.03 0.00 0.000
1.40 0.04 0.00 0.000
1.60 0.05 0.00 0.000
1.80 0.05 0.00 0.000
2.00 0.06 0.00 0.000
2.20 0.07 0.00 0.000
2.40 0.07 0.00 0.000
2.60 0.08 0.00 0.000
2.80 0.09 0.00 0.000
3.00 0.09 0.00 0.000
3.20 0.10 0.00 0.000
3.40 0.11 0.00 0.000
3.60 0.11 0.00 0.001
3.80 0.12 0.00 0.001
4.00 0.13 0.00 0.002
4.20 0.14 0.00 0.002
4.40 0.15 0.00 0.003
4.60 0.15 0.00 0.004
4.80 0.16 0.01 0.004
5.00 0.17 0.01 0.005
5.20 0.18 0.01 0.006
5.40 0.19 0.01 0.006
5.60 0.20 0.01 0.007
5.80 0.21 0.02 0.008
6.00 0.22 0.02 0.009
6.20 0.23 0.02 0.010
6.40 0.24 0.03 0.010
6.60 0.25 0.03 0.011
6.80 0.26 0.03 0.012
7.00 0.27 0.04 0.013
7.20 0.28 0.04 0.014
7.40 0.29 0.05 0.014
7.60 0.30 0.05 0.015
7.80 0.31 0.06 0.016
8.00 0.32 0.06 0.017
8.20 0.34 0.07 0.019
8.40 0.35 0.08 0.021
8.60 0.36 0.09 0.023
8.80 0.38 0.09 0.026
9.00 0.40 0.10 0.029
9.20 0.41 0.11 0.030
9.40 0.43 0.12 0.031
9.60 0.45 0.14 0.032
9.80 0.47 0.15 0.036

10.00 0.49 0.16 0.040
10.20 0.51 0.18 0.046
10.40 0.54 0.19 0.052
10.60 0.57 0.21 0.059

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.60 0.24 0.070
11.00 0.63 0.27 0.081
11.20 0.68 0.30 0.101
11.40 0.73 0.34 0.127
11.60 0.83 0.42 0.244
11.80 1.16 0.71 0.904
12.00 1.79 1.28 1.762
12.20 1.89 1.37 0.265
12.40 1.96 1.44 0.191
12.60 2.01 1.49 0.131
12.80 2.05 1.53 0.114
13.00 2.08 1.56 0.098
13.20 2.12 1.59 0.087
13.40 2.14 1.62 0.079
13.60 2.17 1.65 0.071
13.80 2.19 1.67 0.064
14.00 2.21 1.69 0.058
14.20 2.23 1.71 0.055
14.40 2.25 1.72 0.053
14.60 2.27 1.74 0.051
14.80 2.29 1.76 0.049
15.00 2.30 1.77 0.046
15.20 2.32 1.79 0.044
15.40 2.34 1.80 0.042
15.60 2.35 1.82 0.040
15.80 2.36 1.83 0.038
16.00 2.38 1.84 0.036
16.20 2.39 1.86 0.035
16.40 2.40 1.87 0.034
16.60 2.41 1.88 0.033
16.80 2.42 1.89 0.032
17.00 2.43 1.90 0.032
17.20 2.45 1.91 0.031
17.40 2.46 1.92 0.030
17.60 2.47 1.93 0.029
17.80 2.48 1.94 0.029
18.00 2.49 1.95 0.028
18.20 2.50 1.96 0.027
18.40 2.51 1.97 0.026
18.60 2.51 1.98 0.026
18.80 2.52 1.99 0.025
19.00 2.53 1.99 0.024
19.20 2.54 2.00 0.023
19.40 2.55 2.01 0.022
19.60 2.56 2.02 0.022
19.80 2.56 2.02 0.021
20.00 2.57 2.03 0.020
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Summary for Subcatchment 3S: Undetained

Runoff = 0.233 cfs @ 11.95 hrs,  Volume= 509 cf,  Depth> 2.34"
     Routed to Link 4L : POST (Combined)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  2-Year Rainfall=2.70"

Area (ac) CN Description
0.060 98 Paved parking, HSG D
0.060 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 3S: Undetained

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

2-Year Rainfall=2.70"

Runoff Area=0.060 ac

Runoff Volume=509 cf

Runoff Depth>2.34"

Tc=5.0 min

CN=98

0.233 cfs
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Hydrograph for Subcatchment 3S: Undetained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.01 0.00 0.000
0.60 0.02 0.00 0.000
0.80 0.02 0.00 0.000
1.00 0.03 0.00 0.000
1.20 0.03 0.00 0.000
1.40 0.04 0.00 0.000
1.60 0.05 0.00 0.000
1.80 0.05 0.00 0.000
2.00 0.06 0.00 0.000
2.20 0.07 0.00 0.000
2.40 0.07 0.00 0.000
2.60 0.08 0.01 0.001
2.80 0.09 0.01 0.001
3.00 0.09 0.01 0.001
3.20 0.10 0.01 0.001
3.40 0.11 0.02 0.001
3.60 0.11 0.02 0.001
3.80 0.12 0.02 0.001
4.00 0.13 0.03 0.001
4.20 0.14 0.03 0.001
4.40 0.15 0.04 0.001
4.60 0.15 0.04 0.001
4.80 0.16 0.04 0.002
5.00 0.17 0.05 0.002
5.20 0.18 0.06 0.002
5.40 0.19 0.06 0.002
5.60 0.20 0.07 0.002
5.80 0.21 0.07 0.002
6.00 0.22 0.08 0.002
6.20 0.23 0.09 0.002
6.40 0.24 0.10 0.002
6.60 0.25 0.10 0.002
6.80 0.26 0.11 0.002
7.00 0.27 0.12 0.002
7.20 0.28 0.13 0.003
7.40 0.29 0.14 0.003
7.60 0.30 0.15 0.003
7.80 0.31 0.15 0.003
8.00 0.32 0.16 0.003
8.20 0.34 0.17 0.003
8.40 0.35 0.19 0.003
8.60 0.36 0.20 0.004
8.80 0.38 0.21 0.004
9.00 0.40 0.23 0.004
9.20 0.41 0.24 0.005
9.40 0.43 0.26 0.005
9.60 0.45 0.27 0.005
9.80 0.47 0.29 0.005

10.00 0.49 0.31 0.006
10.20 0.51 0.33 0.006
10.40 0.54 0.35 0.007
10.60 0.57 0.38 0.008

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.60 0.41 0.009
11.00 0.63 0.44 0.010
11.20 0.68 0.48 0.013
11.40 0.73 0.53 0.016
11.60 0.83 0.63 0.030
11.80 1.16 0.95 0.105
12.00 1.79 1.57 0.193
12.20 1.89 1.66 0.029
12.40 1.96 1.73 0.021
12.60 2.01 1.78 0.014
12.80 2.05 1.82 0.012
13.00 2.08 1.86 0.011
13.20 2.12 1.89 0.009
13.40 2.14 1.92 0.008
13.60 2.17 1.94 0.008
13.80 2.19 1.97 0.007
14.00 2.21 1.99 0.006
14.20 2.23 2.01 0.006
14.40 2.25 2.02 0.006
14.60 2.27 2.04 0.005
14.80 2.29 2.06 0.005
15.00 2.30 2.08 0.005
15.20 2.32 2.09 0.005
15.40 2.34 2.11 0.005
15.60 2.35 2.12 0.004
15.80 2.36 2.13 0.004
16.00 2.38 2.15 0.004
16.20 2.39 2.16 0.004
16.40 2.40 2.17 0.004
16.60 2.41 2.18 0.004
16.80 2.42 2.19 0.003
17.00 2.43 2.21 0.003
17.20 2.45 2.22 0.003
17.40 2.46 2.23 0.003
17.60 2.47 2.24 0.003
17.80 2.48 2.25 0.003
18.00 2.49 2.26 0.003
18.20 2.50 2.27 0.003
18.40 2.51 2.28 0.003
18.60 2.51 2.29 0.003
18.80 2.52 2.29 0.003
19.00 2.53 2.30 0.003
19.20 2.54 2.31 0.002
19.40 2.55 2.32 0.002
19.60 2.56 2.33 0.002
19.80 2.56 2.33 0.002
20.00 2.57 2.34 0.002
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Summary for Pond 3P: UG

Inflow Area = 25,265 sf, 82.76% Impervious,  Inflow Depth > 2.03"    for  2-Year event
Inflow = 2.106 cfs @ 11.96 hrs,  Volume= 4,273 cf
Outflow = 0.840 cfs @ 12.06 hrs,  Volume= 4,254 cf,  Atten= 60%,  Lag= 6.3 min
Primary = 0.840 cfs @ 12.06 hrs,  Volume= 4,254 cf
     Routed to Link 4L : POST (Combined)
Secondary = 0.000 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link 4L : POST (Combined)

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Peak Elev= 979.34' @ 12.06 hrs   Surf.Area= 1,190 sf   Storage= 1,104 cf

Plug-Flow detention time= 15.4 min calculated for 4,246 cf (99% of inflow)
Center-of-Mass det. time= 13.5 min ( 761.8 - 748.3 )

Volume Invert Avail.Storage Storage Description
#1A 977.50' 1,405 cf 17.00'W x 70.00'L x 4.50'H Field A

5,355 cf Overall - 1,843 cf Embedded = 3,512 cf  x 40.0% Voids
#2A 978.00' 1,477 cf ADS N-12  36"  x 9  Inside #1

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
9 Chambers in 3 Rows
14.00' Header x 7.10 sf  x 2 = 198.8 cf Inside

2,882 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 977.50' 12.0"  Round Culvert

L= 45.0'   CPP, projecting, no headwall,  Ke= 0.900
Inlet / Outlet Invert= 977.50' / 976.60'   S= 0.0200 '/'   Cc= 0.900
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf

#2 Device 1 977.50' 5.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#3 Device 1 1,000.00' 3.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#4 Device 1 981.50' 2.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)
#5 Secondary 982.50' 2.0" x 4.0" Horiz. Orifice/Grate  C= 0.600

Limited to weir flow at low heads

Primary OutFlow  Max=0.836 cfs @ 12.06 hrs  HW=979.33'   (Free Discharge)
1=Culvert  (Passes 0.836 cfs of 3.443 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.836 cfs @ 6.13 fps)
3=Orifice/Grate  ( Controls 0.000 cfs)
4=Sharp-Crested Rectangular Weir  ( Controls 0.000 cfs)

Secondary OutFlow  Max=0.000 cfs @ 0.00 hrs  HW=977.50'   (Free Discharge)
5=Orifice/Grate  ( Controls 0.000 cfs)
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Pond 3P: UG - Chamber Wizard Field A

Chamber Model = ADS N-12  36" (ADS N-12® Pipe)

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

3 Chambers/Row x 20.00' Long +3.50' Header x 2 = 67.00' Row Length +18.0" End Stone x 2 = 70.00' Base
Length
3 Rows x 42.0" Wide + 21.0" Spacing x 2 + 18.0" Side Stone x 2 = 17.00' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

9 Chambers x 142.0 cf + 14.00' Header x 7.10 sf x 2 = 1,476.8 cf Chamber Storage
9 Chambers x 177.2 cf + 14.00' Header x 8.86 sf x 2 = 1,843.1 cf Displacement

5,355.0 cf Field - 1,843.1 cf Chambers = 3,511.9 cf Stone x 40.0% Voids = 1,404.8 cf Stone Storage

Chamber Storage + Stone Storage = 2,881.6 cf = 0.066 af
Overall Storage Efficiency = 53.8%
Overall System Size = 70.00' x 17.00' x 4.50'

9 Chambers
198.3 cy Field
130.1 cy Stone
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Pond 3P: UG

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=25,265 sf

Peak Elev=979.34'

Storage=1,104 cf

2.106 cfs

0.840 cfs
0.840 cfs

0.000 cfs
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Hydrograph for Pond 3P: UG

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

0.00 0.000 0 977.50 0.000 0.000 0.000
0.40 0.000 0 977.50 0.000 0.000 0.000
0.80 0.000 0 977.50 0.000 0.000 0.000
1.20 0.000 0 977.50 0.000 0.000 0.000
1.60 0.000 0 977.50 0.000 0.000 0.000
2.00 0.000 0 977.50 0.000 0.000 0.000
2.40 0.000 0 977.50 0.000 0.000 0.000
2.80 0.000 0 977.50 0.000 0.000 0.000
3.20 0.000 0 977.50 0.000 0.000 0.000
3.60 0.001 0 977.50 0.000 0.000 0.000
4.00 0.002 1 977.50 0.001 0.001 0.000
4.40 0.003 2 977.50 0.002 0.002 0.000
4.80 0.004 3 977.51 0.003 0.003 0.000
5.20 0.006 4 977.51 0.005 0.005 0.000
5.60 0.007 5 977.51 0.006 0.006 0.000
6.00 0.009 7 977.51 0.008 0.008 0.000
6.40 0.010 8 977.52 0.009 0.009 0.000
6.80 0.012 10 977.52 0.011 0.011 0.000
7.20 0.014 11 977.52 0.013 0.013 0.000
7.60 0.015 13 977.53 0.014 0.014 0.000
8.00 0.017 14 977.53 0.016 0.016 0.000
8.40 0.021 16 977.53 0.019 0.019 0.000
8.80 0.026 20 977.54 0.023 0.023 0.000
9.20 0.030 24 977.55 0.028 0.028 0.000
9.60 0.032 27 977.56 0.031 0.031 0.000

10.00 0.040 31 977.57 0.036 0.036 0.000
10.40 0.052 40 977.58 0.045 0.045 0.000
10.80 0.070 52 977.61 0.059 0.059 0.000
11.20 0.101 71 977.65 0.081 0.081 0.000
11.60 0.244 117 977.75 0.140 0.140 0.000
12.00 1.762 1,006 979.22 0.808 0.808 0.000
12.40 0.191 557 978.63 0.630 0.630 0.000
12.80 0.114 154 977.82 0.209 0.209 0.000
13.20 0.087 94 977.70 0.107 0.107 0.000
13.60 0.071 72 977.65 0.082 0.082 0.000
14.00 0.058 58 977.62 0.067 0.067 0.000
14.40 0.053 50 977.60 0.057 0.057 0.000
14.80 0.049 45 977.59 0.051 0.051 0.000
15.20 0.044 41 977.59 0.047 0.047 0.000
15.60 0.040 37 977.58 0.043 0.043 0.000
16.00 0.036 34 977.57 0.038 0.038 0.000
16.40 0.034 31 977.56 0.035 0.035 0.000
16.80 0.032 29 977.56 0.033 0.033 0.000
17.20 0.031 28 977.56 0.032 0.032 0.000
17.60 0.029 26 977.56 0.030 0.030 0.000
18.00 0.028 25 977.55 0.029 0.029 0.000
18.40 0.026 24 977.55 0.027 0.027 0.000
18.80 0.025 22 977.55 0.026 0.026 0.000
19.20 0.023 21 977.54 0.024 0.024 0.000
19.60 0.022 20 977.54 0.023 0.023 0.000
20.00 0.020 18 977.54 0.021 0.021 0.000
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Summary for Link 4L: POST (Combined)

Inflow Area = 27,878 sf, 84.38% Impervious,  Inflow Depth > 2.05"    for  2-Year event
Inflow = 1.003 cfs @ 11.99 hrs,  Volume= 4,764 cf
Primary = 1.003 cfs @ 11.99 hrs,  Volume= 4,764 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs

Link 4L: POST (Combined)

Inflow
Primary

Hydrograph

Time  (hours)
20191817161514131211109876543210

F
lo

w
  
(c

fs
)

1

0

Inflow Area=27,878 sf
1.003 cfs

1.003 cfs
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Hydrograph for Link 4L: POST (Combined)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0.00 0.000
0.20 0.000 0.00 0.000
0.40 0.000 0.00 0.000
0.60 0.000 0.00 0.000
0.80 0.000 0.00 0.000
1.00 0.000 0.00 0.000
1.20 0.000 0.00 0.000
1.40 0.000 0.00 0.000
1.60 0.000 0.00 0.000
1.80 0.000 0.00 0.000
2.00 0.000 0.00 0.000
2.20 0.000 0.00 0.000
2.40 0.000 0.00 0.000
2.60 0.001 0.00 0.001
2.80 0.001 0.00 0.001
3.00 0.001 0.00 0.001
3.20 0.001 0.00 0.001
3.40 0.001 0.00 0.001
3.60 0.001 0.00 0.001
3.80 0.002 0.00 0.002
4.00 0.002 0.00 0.002
4.20 0.003 0.00 0.003
4.40 0.004 0.00 0.004
4.60 0.004 0.00 0.004
4.80 0.005 0.00 0.005
5.00 0.006 0.00 0.006
5.20 0.007 0.00 0.007
5.40 0.007 0.00 0.007
5.60 0.008 0.00 0.008
5.80 0.009 0.00 0.009
6.00 0.010 0.00 0.010
6.20 0.011 0.00 0.011
6.40 0.012 0.00 0.012
6.60 0.012 0.00 0.012
6.80 0.013 0.00 0.013
7.00 0.014 0.00 0.014
7.20 0.015 0.00 0.015
7.40 0.016 0.00 0.016
7.60 0.017 0.00 0.017
7.80 0.018 0.00 0.018
8.00 0.019 0.00 0.019
8.20 0.020 0.00 0.020
8.40 0.022 0.00 0.022
8.60 0.025 0.00 0.025
8.80 0.027 0.00 0.027
9.00 0.030 0.00 0.030
9.20 0.032 0.00 0.032
9.40 0.034 0.00 0.034
9.60 0.035 0.00 0.035
9.80 0.038 0.00 0.038

10.00 0.042 0.00 0.042
10.20 0.046 0.00 0.046
10.40 0.052 0.00 0.052
10.60 0.059 0.00 0.059

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

10.80 0.068 0.00 0.068
11.00 0.079 0.00 0.079
11.20 0.094 0.00 0.094
11.40 0.117 0.00 0.117
11.60 0.169 0.00 0.169
11.80 0.560 0.00 0.560
12.00 1.001 0.00 1.001
12.20 0.801 0.00 0.801
12.40 0.651 0.00 0.651
12.60 0.431 0.00 0.431
12.80 0.221 0.00 0.221
13.00 0.142 0.00 0.142
13.20 0.117 0.00 0.117
13.40 0.102 0.00 0.102
13.60 0.090 0.00 0.090
13.80 0.081 0.00 0.081
14.00 0.073 0.00 0.073
14.20 0.067 0.00 0.067
14.40 0.062 0.00 0.062
14.60 0.059 0.00 0.059
14.80 0.057 0.00 0.057
15.00 0.054 0.00 0.054
15.20 0.052 0.00 0.052
15.40 0.049 0.00 0.049
15.60 0.047 0.00 0.047
15.80 0.045 0.00 0.045
16.00 0.042 0.00 0.042
16.20 0.040 0.00 0.040
16.40 0.039 0.00 0.039
16.60 0.038 0.00 0.038
16.80 0.037 0.00 0.037
17.00 0.036 0.00 0.036
17.20 0.035 0.00 0.035
17.40 0.034 0.00 0.034
17.60 0.033 0.00 0.033
17.80 0.032 0.00 0.032
18.00 0.032 0.00 0.032
18.20 0.031 0.00 0.031
18.40 0.030 0.00 0.030
18.60 0.029 0.00 0.029
18.80 0.028 0.00 0.028
19.00 0.027 0.00 0.027
19.20 0.027 0.00 0.027
19.40 0.026 0.00 0.026
19.60 0.025 0.00 0.025
19.80 0.024 0.00 0.024
20.00 0.023 0.00 0.023
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Time span=0.00-20.00 hrs, dt=0.04 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.550 ac   92.73% Impervious   Runoff Depth>2.89"Subcatchment 1S: PRE
   Tc=5.0 min   CN=97   Runoff=2.671 cfs  5,771 cf

Runoff Area=0.580 ac   82.76% Impervious   Runoff Depth>2.68"Subcatchment 2S: Detained
   Tc=5.0 min   CN=95   Runoff=2.722 cfs  5,639 cf

Runoff Area=0.060 ac   100.00% Impervious   Runoff Depth>3.00"Subcatchment 3S: Undetained
   Tc=5.0 min   CN=98   Runoff=0.295 cfs  654 cf

Peak Elev=979.86'  Storage=1,531 cf   Inflow=2.722 cfs  5,639 cfPond 3P: UG
   Primary=0.963 cfs  5,616 cf   Secondary=0.000 cfs  0 cf   Outflow=0.963 cfs  5,616 cf

   Inflow=1.169 cfs  6,270 cfLink 4L: POST (Combined)
   Primary=1.169 cfs  6,270 cf

Total Runoff Area = 51,836 sf   Runoff Volume = 12,064 cf   Average Runoff Depth = 2.79"
11.76% Pervious = 6,098 sf     88.24% Impervious = 45,738 sf
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Summary for Subcatchment 1S: PRE

Runoff = 2.671 cfs @ 11.95 hrs,  Volume= 5,771 cf,  Depth> 2.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  5-Year Rainfall=3.40"

Area (ac) CN Description
0.510 98 Paved parking, HSG D
0.040 78 Meadow, non-grazed, HSG D
0.550 97 Weighted Average
0.040 7.27% Pervious Area
0.510 92.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 1S: PRE

Runoff

Hydrograph

Time  (hours)

20191817161514131211109876543210

F
lo

w
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Type II 24-hr

5-Year Rainfall=3.40"

Runoff Area=0.550 ac

Runoff Volume=5,771 cf

Runoff Depth>2.89"

Tc=5.0 min

CN=97

2.671 cfs
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Hydrograph for Subcatchment 1S: PRE

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.01 0.00 0.000
0.60 0.02 0.00 0.000
0.80 0.03 0.00 0.000
1.00 0.04 0.00 0.000
1.20 0.04 0.00 0.000
1.40 0.05 0.00 0.000
1.60 0.06 0.00 0.000
1.80 0.07 0.00 0.000
2.00 0.07 0.00 0.001
2.20 0.08 0.00 0.002
2.40 0.09 0.00 0.003
2.60 0.10 0.00 0.005
2.80 0.11 0.01 0.006
3.00 0.12 0.01 0.007
3.20 0.13 0.01 0.007
3.40 0.14 0.01 0.008
3.60 0.14 0.02 0.009
3.80 0.15 0.02 0.010
4.00 0.16 0.03 0.011
4.20 0.17 0.03 0.012
4.40 0.18 0.03 0.013
4.60 0.19 0.04 0.014
4.80 0.20 0.04 0.015
5.00 0.21 0.05 0.016
5.20 0.23 0.06 0.017
5.40 0.24 0.06 0.018
5.60 0.25 0.07 0.019
5.80 0.26 0.08 0.020
6.00 0.27 0.09 0.022
6.20 0.28 0.09 0.023
6.40 0.30 0.10 0.024
6.60 0.31 0.11 0.025
6.80 0.32 0.12 0.026
7.00 0.34 0.13 0.027
7.20 0.35 0.14 0.028
7.40 0.36 0.15 0.029
7.60 0.38 0.16 0.030
7.80 0.39 0.17 0.031
8.00 0.41 0.18 0.032
8.20 0.42 0.20 0.034
8.40 0.44 0.21 0.038
8.60 0.46 0.22 0.041
8.80 0.48 0.24 0.045
9.00 0.50 0.26 0.049
9.20 0.52 0.27 0.050
9.40 0.54 0.29 0.051
9.60 0.57 0.31 0.052
9.80 0.59 0.33 0.058

10.00 0.62 0.36 0.063
10.20 0.64 0.38 0.071
10.40 0.68 0.41 0.080
10.60 0.71 0.44 0.089

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.75 0.48 0.104
11.00 0.80 0.52 0.118
11.20 0.85 0.57 0.145
11.40 0.92 0.63 0.180
11.60 1.04 0.75 0.337
11.80 1.46 1.15 1.197
12.00 2.25 1.92 2.218
12.20 2.38 2.04 0.329
12.40 2.47 2.13 0.237
12.60 2.53 2.19 0.162
12.80 2.58 2.24 0.140
13.00 2.62 2.29 0.121
13.20 2.66 2.33 0.107
13.40 2.70 2.36 0.097
13.60 2.73 2.39 0.087
13.80 2.76 2.42 0.079
14.00 2.79 2.45 0.072
14.20 2.81 2.47 0.067
14.40 2.84 2.50 0.065
14.60 2.86 2.52 0.062
14.80 2.88 2.54 0.060
15.00 2.90 2.56 0.057
15.20 2.92 2.58 0.054
15.40 2.94 2.60 0.052
15.60 2.96 2.62 0.049
15.80 2.98 2.63 0.047
16.00 2.99 2.65 0.044
16.20 3.01 2.67 0.042
16.40 3.02 2.68 0.041
16.60 3.04 2.70 0.041
16.80 3.05 2.71 0.040
17.00 3.07 2.72 0.039
17.20 3.08 2.74 0.038
17.40 3.09 2.75 0.037
17.60 3.11 2.76 0.036
17.80 3.12 2.78 0.035
18.00 3.13 2.79 0.034
18.20 3.14 2.80 0.033
18.40 3.16 2.81 0.032
18.60 3.17 2.82 0.031
18.80 3.18 2.83 0.030
19.00 3.19 2.85 0.029
19.20 3.20 2.86 0.028
19.40 3.21 2.87 0.027
19.60 3.22 2.87 0.027
19.80 3.23 2.88 0.026
20.00 3.24 2.89 0.025
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Summary for Subcatchment 2S: Detained

Runoff = 2.722 cfs @ 11.95 hrs,  Volume= 5,639 cf,  Depth> 2.68"
     Routed to Pond 3P : UG

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  5-Year Rainfall=3.40"

Area (ac) CN Description
0.100 78 Meadow, non-grazed, HSG D
0.480 98 Paved parking, HSG D
0.580 95 Weighted Average
0.100 17.24% Pervious Area
0.480 82.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 2S: Detained

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210
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Type II 24-hr

5-Year Rainfall=3.40"

Runoff Area=0.580 ac

Runoff Volume=5,639 cf

Runoff Depth>2.68"

Tc=5.0 min

CN=95

2.722 cfs
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Hydrograph for Subcatchment 2S: Detained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.01 0.00 0.000
0.60 0.02 0.00 0.000
0.80 0.03 0.00 0.000
1.00 0.04 0.00 0.000
1.20 0.04 0.00 0.000
1.40 0.05 0.00 0.000
1.60 0.06 0.00 0.000
1.80 0.07 0.00 0.000
2.00 0.07 0.00 0.000
2.20 0.08 0.00 0.000
2.40 0.09 0.00 0.000
2.60 0.10 0.00 0.000
2.80 0.11 0.00 0.000
3.00 0.12 0.00 0.001
3.20 0.13 0.00 0.002
3.40 0.14 0.00 0.002
3.60 0.14 0.00 0.003
3.80 0.15 0.00 0.004
4.00 0.16 0.01 0.005
4.20 0.17 0.01 0.006
4.40 0.18 0.01 0.007
4.60 0.19 0.01 0.008
4.80 0.20 0.02 0.009
5.00 0.21 0.02 0.010
5.20 0.23 0.02 0.011
5.40 0.24 0.03 0.012
5.60 0.25 0.03 0.013
5.80 0.26 0.04 0.014
6.00 0.27 0.04 0.015
6.20 0.28 0.05 0.016
6.40 0.30 0.05 0.017
6.60 0.31 0.06 0.018
6.80 0.32 0.06 0.019
7.00 0.34 0.07 0.020
7.20 0.35 0.08 0.021
7.40 0.36 0.09 0.022
7.60 0.38 0.09 0.023
7.80 0.39 0.10 0.025
8.00 0.41 0.11 0.026
8.20 0.42 0.12 0.028
8.40 0.44 0.13 0.031
8.60 0.46 0.14 0.034
8.80 0.48 0.16 0.038
9.00 0.50 0.17 0.041
9.20 0.52 0.18 0.043
9.40 0.54 0.20 0.044
9.60 0.57 0.21 0.046
9.80 0.59 0.23 0.051

10.00 0.62 0.25 0.057
10.20 0.64 0.27 0.064
10.40 0.68 0.30 0.073
10.60 0.71 0.32 0.082

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.75 0.36 0.096
11.00 0.80 0.39 0.111
11.20 0.85 0.44 0.137
11.40 0.92 0.50 0.172
11.60 1.04 0.60 0.326
11.80 1.46 0.98 1.189
12.00 2.25 1.73 2.270
12.20 2.38 1.84 0.339
12.40 2.47 1.93 0.245
12.60 2.53 1.99 0.168
12.80 2.58 2.04 0.145
13.00 2.62 2.08 0.125
13.20 2.66 2.12 0.111
13.40 2.70 2.16 0.100
13.60 2.73 2.19 0.090
13.80 2.76 2.22 0.082
14.00 2.79 2.24 0.075
14.20 2.81 2.27 0.070
14.40 2.84 2.29 0.067
14.60 2.86 2.31 0.065
14.80 2.88 2.33 0.062
15.00 2.90 2.35 0.059
15.20 2.92 2.37 0.057
15.40 2.94 2.39 0.054
15.60 2.96 2.41 0.051
15.80 2.98 2.43 0.048
16.00 2.99 2.44 0.046
16.20 3.01 2.46 0.044
16.40 3.02 2.47 0.043
16.60 3.04 2.49 0.042
16.80 3.05 2.50 0.041
17.00 3.07 2.51 0.040
17.20 3.08 2.53 0.039
17.40 3.09 2.54 0.038
17.60 3.11 2.55 0.037
17.80 3.12 2.57 0.036
18.00 3.13 2.58 0.035
18.20 3.14 2.59 0.034
18.40 3.16 2.60 0.033
18.60 3.17 2.61 0.032
18.80 3.18 2.62 0.032
19.00 3.19 2.63 0.031
19.20 3.20 2.64 0.030
19.40 3.21 2.65 0.029
19.60 3.22 2.66 0.028
19.80 3.23 2.67 0.027
20.00 3.24 2.68 0.026
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Summary for Subcatchment 3S: Undetained

Runoff = 0.295 cfs @ 11.95 hrs,  Volume= 654 cf,  Depth> 3.00"
     Routed to Link 4L : POST (Combined)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  5-Year Rainfall=3.40"

Area (ac) CN Description
0.060 98 Paved parking, HSG D
0.060 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 3S: Undetained

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210
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Type II 24-hr

5-Year Rainfall=3.40"

Runoff Area=0.060 ac

Runoff Volume=654 cf

Runoff Depth>3.00"

Tc=5.0 min

CN=98

0.295 cfs
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Hydrograph for Subcatchment 3S: Undetained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.01 0.00 0.000
0.60 0.02 0.00 0.000
0.80 0.03 0.00 0.000
1.00 0.04 0.00 0.000
1.20 0.04 0.00 0.000
1.40 0.05 0.00 0.000
1.60 0.06 0.00 0.000
1.80 0.07 0.00 0.000
2.00 0.07 0.00 0.001
2.20 0.08 0.01 0.001
2.40 0.09 0.01 0.001
2.60 0.10 0.01 0.001
2.80 0.11 0.02 0.001
3.00 0.12 0.02 0.001
3.20 0.13 0.03 0.001
3.40 0.14 0.03 0.001
3.60 0.14 0.03 0.002
3.80 0.15 0.04 0.002
4.00 0.16 0.05 0.002
4.20 0.17 0.05 0.002
4.40 0.18 0.06 0.002
4.60 0.19 0.06 0.002
4.80 0.20 0.07 0.002
5.00 0.21 0.08 0.002
5.20 0.23 0.09 0.002
5.40 0.24 0.10 0.003
5.60 0.25 0.10 0.003
5.80 0.26 0.11 0.003
6.00 0.27 0.12 0.003
6.20 0.28 0.13 0.003
6.40 0.30 0.14 0.003
6.60 0.31 0.15 0.003
6.80 0.32 0.16 0.003
7.00 0.34 0.18 0.003
7.20 0.35 0.19 0.003
7.40 0.36 0.20 0.004
7.60 0.38 0.21 0.004
7.80 0.39 0.22 0.004
8.00 0.41 0.24 0.004
8.20 0.42 0.25 0.004
8.40 0.44 0.26 0.005
8.60 0.46 0.28 0.005
8.80 0.48 0.30 0.005
9.00 0.50 0.32 0.006
9.20 0.52 0.34 0.006
9.40 0.54 0.36 0.006
9.60 0.57 0.38 0.006
9.80 0.59 0.40 0.007

10.00 0.62 0.42 0.007
10.20 0.64 0.45 0.008
10.40 0.68 0.48 0.009
10.60 0.71 0.51 0.010

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.75 0.55 0.012
11.00 0.80 0.60 0.014
11.20 0.85 0.65 0.017
11.40 0.92 0.72 0.020
11.60 1.04 0.83 0.038
11.80 1.46 1.25 0.133
12.00 2.25 2.03 0.244
12.20 2.38 2.15 0.036
12.40 2.47 2.24 0.026
12.60 2.53 2.30 0.018
12.80 2.58 2.35 0.015
13.00 2.62 2.39 0.013
13.20 2.66 2.43 0.012
13.40 2.70 2.47 0.011
13.60 2.73 2.50 0.010
13.80 2.76 2.53 0.009
14.00 2.79 2.56 0.008
14.20 2.81 2.58 0.007
14.40 2.84 2.61 0.007
14.60 2.86 2.63 0.007
14.80 2.88 2.65 0.007
15.00 2.90 2.67 0.006
15.20 2.92 2.69 0.006
15.40 2.94 2.71 0.006
15.60 2.96 2.73 0.005
15.80 2.98 2.74 0.005
16.00 2.99 2.76 0.005
16.20 3.01 2.78 0.005
16.40 3.02 2.79 0.005
16.60 3.04 2.81 0.004
16.80 3.05 2.82 0.004
17.00 3.07 2.83 0.004
17.20 3.08 2.85 0.004
17.40 3.09 2.86 0.004
17.60 3.11 2.87 0.004
17.80 3.12 2.89 0.004
18.00 3.13 2.90 0.004
18.20 3.14 2.91 0.004
18.40 3.16 2.92 0.004
18.60 3.17 2.93 0.003
18.80 3.18 2.95 0.003
19.00 3.19 2.96 0.003
19.20 3.20 2.97 0.003
19.40 3.21 2.98 0.003
19.60 3.22 2.99 0.003
19.80 3.23 3.00 0.003
20.00 3.24 3.00 0.003



Type II 24-hr  5-Year Rainfall=3.40"1856.21 Wilkins Twp Zips_additional pay lane
  Printed  4/5/2023Prepared by {enter your company name here}

Page 27HydroCAD® 10.10-6a  s/n 11650  © 2020 HydroCAD Software Solutions LLC

Summary for Pond 3P: UG

Inflow Area = 25,265 sf, 82.76% Impervious,  Inflow Depth > 2.68"    for  5-Year event
Inflow = 2.722 cfs @ 11.95 hrs,  Volume= 5,639 cf
Outflow = 0.963 cfs @ 12.07 hrs,  Volume= 5,616 cf,  Atten= 65%,  Lag= 6.9 min
Primary = 0.963 cfs @ 12.07 hrs,  Volume= 5,616 cf
     Routed to Link 4L : POST (Combined)
Secondary = 0.000 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link 4L : POST (Combined)

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Peak Elev= 979.86' @ 12.07 hrs   Surf.Area= 1,190 sf   Storage= 1,531 cf

Plug-Flow detention time= 16.9 min calculated for 5,605 cf (99% of inflow)
Center-of-Mass det. time= 15.0 min ( 756.8 - 741.7 )

Volume Invert Avail.Storage Storage Description
#1A 977.50' 1,405 cf 17.00'W x 70.00'L x 4.50'H Field A

5,355 cf Overall - 1,843 cf Embedded = 3,512 cf  x 40.0% Voids
#2A 978.00' 1,477 cf ADS N-12  36"  x 9  Inside #1

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
9 Chambers in 3 Rows
14.00' Header x 7.10 sf  x 2 = 198.8 cf Inside

2,882 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 977.50' 12.0"  Round Culvert

L= 45.0'   CPP, projecting, no headwall,  Ke= 0.900
Inlet / Outlet Invert= 977.50' / 976.60'   S= 0.0200 '/'   Cc= 0.900
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf

#2 Device 1 977.50' 5.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#3 Device 1 1,000.00' 3.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#4 Device 1 981.50' 2.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)
#5 Secondary 982.50' 2.0" x 4.0" Horiz. Orifice/Grate  C= 0.600

Limited to weir flow at low heads

Primary OutFlow  Max=0.961 cfs @ 12.07 hrs  HW=979.85'   (Free Discharge)
1=Culvert  (Passes 0.961 cfs of 4.062 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.961 cfs @ 7.05 fps)
3=Orifice/Grate  ( Controls 0.000 cfs)
4=Sharp-Crested Rectangular Weir  ( Controls 0.000 cfs)

Secondary OutFlow  Max=0.000 cfs @ 0.00 hrs  HW=977.50'   (Free Discharge)
5=Orifice/Grate  ( Controls 0.000 cfs)
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Pond 3P: UG - Chamber Wizard Field A

Chamber Model = ADS N-12  36" (ADS N-12® Pipe)

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

3 Chambers/Row x 20.00' Long +3.50' Header x 2 = 67.00' Row Length +18.0" End Stone x 2 = 70.00' Base
Length
3 Rows x 42.0" Wide + 21.0" Spacing x 2 + 18.0" Side Stone x 2 = 17.00' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

9 Chambers x 142.0 cf + 14.00' Header x 7.10 sf x 2 = 1,476.8 cf Chamber Storage
9 Chambers x 177.2 cf + 14.00' Header x 8.86 sf x 2 = 1,843.1 cf Displacement

5,355.0 cf Field - 1,843.1 cf Chambers = 3,511.9 cf Stone x 40.0% Voids = 1,404.8 cf Stone Storage

Chamber Storage + Stone Storage = 2,881.6 cf = 0.066 af
Overall Storage Efficiency = 53.8%
Overall System Size = 70.00' x 17.00' x 4.50'

9 Chambers
198.3 cy Field
130.1 cy Stone
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Pond 3P: UG

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=25,265 sf

Peak Elev=979.86'

Storage=1,531 cf

2.722 cfs

0.963 cfs
0.963 cfs

0.000 cfs
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Hydrograph for Pond 3P: UG

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

0.00 0.000 0 977.50 0.000 0.000 0.000
0.40 0.000 0 977.50 0.000 0.000 0.000
0.80 0.000 0 977.50 0.000 0.000 0.000
1.20 0.000 0 977.50 0.000 0.000 0.000
1.60 0.000 0 977.50 0.000 0.000 0.000
2.00 0.000 0 977.50 0.000 0.000 0.000
2.40 0.000 0 977.50 0.000 0.000 0.000
2.80 0.000 0 977.50 0.000 0.000 0.000
3.20 0.002 1 977.50 0.001 0.001 0.000
3.60 0.003 2 977.50 0.002 0.002 0.000
4.00 0.005 3 977.51 0.004 0.004 0.000
4.40 0.007 5 977.51 0.006 0.006 0.000
4.80 0.009 7 977.51 0.007 0.007 0.000
5.20 0.011 8 977.52 0.009 0.009 0.000
5.60 0.013 10 977.52 0.011 0.011 0.000
6.00 0.015 12 977.52 0.013 0.013 0.000
6.40 0.017 14 977.53 0.016 0.016 0.000
6.80 0.019 16 977.53 0.018 0.018 0.000
7.20 0.021 17 977.54 0.020 0.020 0.000
7.60 0.023 19 977.54 0.022 0.022 0.000
8.00 0.026 21 977.54 0.024 0.024 0.000
8.40 0.031 25 977.55 0.028 0.028 0.000
8.80 0.038 30 977.56 0.034 0.034 0.000
9.20 0.043 35 977.57 0.040 0.040 0.000
9.60 0.046 38 977.58 0.044 0.044 0.000

10.00 0.057 45 977.59 0.051 0.051 0.000
10.40 0.073 56 977.62 0.063 0.063 0.000
10.80 0.096 72 977.65 0.082 0.082 0.000
11.20 0.137 97 977.70 0.111 0.111 0.000
11.60 0.326 149 977.81 0.200 0.200 0.000
12.00 2.270 1,384 979.68 0.922 0.922 0.000
12.40 0.245 925 979.12 0.781 0.781 0.000
12.80 0.145 286 978.12 0.419 0.419 0.000
13.20 0.111 118 977.75 0.143 0.143 0.000
13.60 0.090 92 977.69 0.104 0.104 0.000
14.00 0.075 74 977.66 0.085 0.085 0.000
14.40 0.067 63 977.63 0.072 0.072 0.000
14.80 0.062 57 977.62 0.066 0.066 0.000
15.20 0.057 52 977.61 0.060 0.060 0.000
15.60 0.051 48 977.60 0.054 0.054 0.000
16.00 0.046 43 977.59 0.049 0.049 0.000
16.40 0.043 39 977.58 0.045 0.045 0.000
16.80 0.041 37 977.58 0.042 0.042 0.000
17.20 0.039 35 977.57 0.040 0.040 0.000
17.60 0.037 34 977.57 0.038 0.038 0.000
18.00 0.035 32 977.57 0.037 0.037 0.000
18.40 0.033 30 977.56 0.035 0.035 0.000
18.80 0.032 29 977.56 0.033 0.033 0.000
19.20 0.030 27 977.56 0.031 0.031 0.000
19.60 0.028 25 977.55 0.029 0.029 0.000
20.00 0.026 24 977.55 0.027 0.027 0.000
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Summary for Link 4L: POST (Combined)

Inflow Area = 27,878 sf, 84.38% Impervious,  Inflow Depth > 2.70"    for  5-Year event
Inflow = 1.169 cfs @ 11.99 hrs,  Volume= 6,270 cf
Primary = 1.169 cfs @ 11.99 hrs,  Volume= 6,270 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs

Link 4L: POST (Combined)

Inflow
Primary

Hydrograph

Time  (hours)
20191817161514131211109876543210

F
lo

w
  
(c

fs
)

1

0

Inflow Area=27,878 sf
1.169 cfs

1.169 cfs
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Hydrograph for Link 4L: POST (Combined)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0.00 0.000
0.20 0.000 0.00 0.000
0.40 0.000 0.00 0.000
0.60 0.000 0.00 0.000
0.80 0.000 0.00 0.000
1.00 0.000 0.00 0.000
1.20 0.000 0.00 0.000
1.40 0.000 0.00 0.000
1.60 0.000 0.00 0.000
1.80 0.000 0.00 0.000
2.00 0.001 0.00 0.001
2.20 0.001 0.00 0.001
2.40 0.001 0.00 0.001
2.60 0.001 0.00 0.001
2.80 0.001 0.00 0.001
3.00 0.001 0.00 0.001
3.20 0.002 0.00 0.002
3.40 0.003 0.00 0.003
3.60 0.004 0.00 0.004
3.80 0.005 0.00 0.005
4.00 0.006 0.00 0.006
4.20 0.007 0.00 0.007
4.40 0.008 0.00 0.008
4.60 0.009 0.00 0.009
4.80 0.010 0.00 0.010
5.00 0.011 0.00 0.011
5.20 0.012 0.00 0.012
5.40 0.013 0.00 0.013
5.60 0.014 0.00 0.014
5.80 0.015 0.00 0.015
6.00 0.016 0.00 0.016
6.20 0.017 0.00 0.017
6.40 0.019 0.00 0.019
6.60 0.020 0.00 0.020
6.80 0.021 0.00 0.021
7.00 0.022 0.00 0.022
7.20 0.023 0.00 0.023
7.40 0.025 0.00 0.025
7.60 0.026 0.00 0.026
7.80 0.027 0.00 0.027
8.00 0.028 0.00 0.028
8.20 0.030 0.00 0.030
8.40 0.033 0.00 0.033
8.60 0.036 0.00 0.036
8.80 0.039 0.00 0.039
9.00 0.043 0.00 0.043
9.20 0.046 0.00 0.046
9.40 0.048 0.00 0.048
9.60 0.050 0.00 0.050
9.80 0.053 0.00 0.053

10.00 0.058 0.00 0.058
10.20 0.065 0.00 0.065
10.40 0.073 0.00 0.073
10.60 0.082 0.00 0.082

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

10.80 0.094 0.00 0.094
11.00 0.108 0.00 0.108
11.20 0.128 0.00 0.128
11.40 0.163 0.00 0.163
11.60 0.238 0.00 0.238
11.80 0.682 0.00 0.682
12.00 1.167 0.00 1.167
12.20 0.942 0.00 0.942
12.40 0.807 0.00 0.807
12.60 0.650 0.00 0.650
12.80 0.435 0.00 0.435
13.00 0.233 0.00 0.233
13.20 0.155 0.00 0.155
13.40 0.128 0.00 0.128
13.60 0.114 0.00 0.114
13.80 0.103 0.00 0.103
14.00 0.093 0.00 0.093
14.20 0.085 0.00 0.085
14.40 0.079 0.00 0.079
14.60 0.075 0.00 0.075
14.80 0.072 0.00 0.072
15.00 0.069 0.00 0.069
15.20 0.066 0.00 0.066
15.40 0.063 0.00 0.063
15.60 0.060 0.00 0.060
15.80 0.057 0.00 0.057
16.00 0.054 0.00 0.054
16.20 0.051 0.00 0.051
16.40 0.049 0.00 0.049
16.60 0.048 0.00 0.048
16.80 0.047 0.00 0.047
17.00 0.046 0.00 0.046
17.20 0.045 0.00 0.045
17.40 0.043 0.00 0.043
17.60 0.042 0.00 0.042
17.80 0.041 0.00 0.041
18.00 0.040 0.00 0.040
18.20 0.039 0.00 0.039
18.40 0.038 0.00 0.038
18.60 0.037 0.00 0.037
18.80 0.036 0.00 0.036
19.00 0.035 0.00 0.035
19.20 0.034 0.00 0.034
19.40 0.033 0.00 0.033
19.60 0.032 0.00 0.032
19.80 0.031 0.00 0.031
20.00 0.030 0.00 0.030
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Time span=0.00-20.00 hrs, dt=0.04 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.550 ac   92.73% Impervious   Runoff Depth>3.46"Subcatchment 1S: PRE
   Tc=5.0 min   CN=97   Runoff=3.160 cfs  6,903 cf

Runoff Area=0.580 ac   82.76% Impervious   Runoff Depth>3.24"Subcatchment 2S: Detained
   Tc=5.0 min   CN=95   Runoff=3.246 cfs  6,819 cf

Runoff Area=0.060 ac   100.00% Impervious   Runoff Depth>3.57"Subcatchment 3S: Undetained
   Tc=5.0 min   CN=98   Runoff=0.348 cfs  778 cf

Peak Elev=980.33'  Storage=1,917 cf   Inflow=3.246 cfs  6,819 cfPond 3P: UG
   Primary=1.063 cfs  6,792 cf   Secondary=0.000 cfs  0 cf   Outflow=1.063 cfs  6,792 cf

   Inflow=1.304 cfs  7,569 cfLink 4L: POST (Combined)
   Primary=1.304 cfs  7,569 cf

Total Runoff Area = 51,836 sf   Runoff Volume = 14,500 cf   Average Runoff Depth = 3.36"
11.76% Pervious = 6,098 sf     88.24% Impervious = 45,738 sf
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Summary for Subcatchment 1S: PRE

Runoff = 3.160 cfs @ 11.95 hrs,  Volume= 6,903 cf,  Depth> 3.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  10-Year Rainfall=4.00"

Area (ac) CN Description
0.510 98 Paved parking, HSG D
0.040 78 Meadow, non-grazed, HSG D
0.550 97 Weighted Average
0.040 7.27% Pervious Area
0.510 92.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 1S: PRE

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

10-Year Rainfall=4.00"

Runoff Area=0.550 ac

Runoff Volume=6,903 cf

Runoff Depth>3.46"

Tc=5.0 min

CN=97

3.160 cfs
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Hydrograph for Subcatchment 1S: PRE

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.02 0.00 0.000
0.60 0.02 0.00 0.000
0.80 0.03 0.00 0.000
1.00 0.04 0.00 0.000
1.20 0.05 0.00 0.000
1.40 0.06 0.00 0.000
1.60 0.07 0.00 0.001
1.80 0.08 0.00 0.002
2.00 0.09 0.00 0.003
2.20 0.10 0.00 0.005
2.40 0.11 0.01 0.006
2.60 0.12 0.01 0.007
2.80 0.13 0.01 0.009
3.00 0.14 0.02 0.010
3.20 0.15 0.02 0.011
3.40 0.16 0.02 0.012
3.60 0.17 0.03 0.013
3.80 0.18 0.03 0.014
4.00 0.19 0.04 0.015
4.20 0.20 0.04 0.016
4.40 0.22 0.05 0.018
4.60 0.23 0.06 0.019
4.80 0.24 0.06 0.020
5.00 0.25 0.07 0.021
5.20 0.26 0.08 0.023
5.40 0.28 0.09 0.024
5.60 0.29 0.10 0.025
5.80 0.31 0.11 0.026
6.00 0.32 0.12 0.028
6.20 0.33 0.13 0.029
6.40 0.35 0.14 0.030
6.60 0.36 0.15 0.031
6.80 0.38 0.16 0.032
7.00 0.40 0.17 0.034
7.20 0.41 0.19 0.035
7.40 0.43 0.20 0.036
7.60 0.45 0.21 0.037
7.80 0.46 0.23 0.038
8.00 0.48 0.24 0.040
8.20 0.50 0.26 0.042
8.40 0.52 0.27 0.047
8.60 0.54 0.29 0.051
8.80 0.56 0.31 0.055
9.00 0.59 0.33 0.060
9.20 0.61 0.35 0.062
9.40 0.64 0.38 0.062
9.60 0.67 0.40 0.064
9.80 0.69 0.42 0.070

10.00 0.72 0.45 0.077
10.20 0.76 0.48 0.086
10.40 0.80 0.52 0.096
10.60 0.84 0.55 0.108

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.89 0.60 0.125
11.00 0.94 0.65 0.142
11.20 1.01 0.71 0.174
11.40 1.09 0.79 0.216
11.60 1.23 0.92 0.403
11.80 1.72 1.40 1.423
12.00 2.65 2.31 2.622
12.20 2.79 2.45 0.389
12.40 2.90 2.56 0.280
12.60 2.97 2.63 0.191
12.80 3.04 2.69 0.166
13.00 3.09 2.75 0.143
13.20 3.13 2.79 0.127
13.40 3.18 2.83 0.114
13.60 3.21 2.87 0.103
13.80 3.25 2.91 0.094
14.00 3.28 2.94 0.085
14.20 3.31 2.96 0.080
14.40 3.34 2.99 0.076
14.60 3.36 3.02 0.073
14.80 3.39 3.04 0.070
15.00 3.41 3.07 0.067
15.20 3.44 3.09 0.064
15.40 3.46 3.11 0.061
15.60 3.48 3.14 0.058
15.80 3.50 3.16 0.055
16.00 3.52 3.17 0.052
16.20 3.54 3.19 0.050
16.40 3.56 3.21 0.049
16.60 3.57 3.23 0.048
16.80 3.59 3.24 0.047
17.00 3.61 3.26 0.046
17.20 3.62 3.28 0.045
17.40 3.64 3.29 0.043
17.60 3.65 3.31 0.042
17.80 3.67 3.32 0.041
18.00 3.68 3.34 0.040
18.20 3.70 3.35 0.039
18.40 3.71 3.37 0.038
18.60 3.73 3.38 0.037
18.80 3.74 3.39 0.036
19.00 3.75 3.40 0.035
19.20 3.76 3.42 0.034
19.40 3.77 3.43 0.032
19.60 3.79 3.44 0.031
19.80 3.80 3.45 0.030
20.00 3.81 3.46 0.029
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Summary for Subcatchment 2S: Detained

Runoff = 3.246 cfs @ 11.95 hrs,  Volume= 6,819 cf,  Depth> 3.24"
     Routed to Pond 3P : UG

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  10-Year Rainfall=4.00"

Area (ac) CN Description
0.100 78 Meadow, non-grazed, HSG D
0.480 98 Paved parking, HSG D
0.580 95 Weighted Average
0.100 17.24% Pervious Area
0.480 82.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 2S: Detained

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210

F
lo

w
  
(c

fs
)

3

2

1

0

Type II 24-hr

10-Year Rainfall=4.00"

Runoff Area=0.580 ac

Runoff Volume=6,819 cf

Runoff Depth>3.24"

Tc=5.0 min

CN=95

3.246 cfs
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Hydrograph for Subcatchment 2S: Detained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.02 0.00 0.000
0.60 0.02 0.00 0.000
0.80 0.03 0.00 0.000
1.00 0.04 0.00 0.000
1.20 0.05 0.00 0.000
1.40 0.06 0.00 0.000
1.60 0.07 0.00 0.000
1.80 0.08 0.00 0.000
2.00 0.09 0.00 0.000
2.20 0.10 0.00 0.000
2.40 0.11 0.00 0.000
2.60 0.12 0.00 0.001
2.80 0.13 0.00 0.002
3.00 0.14 0.00 0.003
3.20 0.15 0.00 0.004
3.40 0.16 0.00 0.005
3.60 0.17 0.01 0.006
3.80 0.18 0.01 0.007
4.00 0.19 0.01 0.008
4.20 0.20 0.02 0.009
4.40 0.22 0.02 0.010
4.60 0.23 0.02 0.012
4.80 0.24 0.03 0.013
5.00 0.25 0.03 0.014
5.20 0.26 0.04 0.015
5.40 0.28 0.04 0.017
5.60 0.29 0.05 0.018
5.80 0.31 0.06 0.019
6.00 0.32 0.06 0.020
6.20 0.33 0.07 0.022
6.40 0.35 0.08 0.023
6.60 0.36 0.09 0.024
6.80 0.38 0.09 0.026
7.00 0.40 0.10 0.027
7.20 0.41 0.11 0.028
7.40 0.43 0.12 0.029
7.60 0.45 0.13 0.031
7.80 0.46 0.14 0.032
8.00 0.48 0.16 0.033
8.20 0.50 0.17 0.036
8.40 0.52 0.18 0.040
8.60 0.54 0.20 0.044
8.80 0.56 0.21 0.048
9.00 0.59 0.23 0.053
9.20 0.61 0.25 0.055
9.40 0.64 0.27 0.056
9.60 0.67 0.29 0.058
9.80 0.69 0.31 0.064

10.00 0.72 0.33 0.071
10.20 0.76 0.36 0.080
10.40 0.80 0.39 0.090
10.60 0.84 0.43 0.102

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.89 0.47 0.119
11.00 0.94 0.51 0.136
11.20 1.01 0.57 0.168
11.40 1.09 0.64 0.210
11.60 1.23 0.76 0.397
11.80 1.72 1.22 1.432
12.00 2.65 2.11 2.703
12.20 2.79 2.25 0.403
12.40 2.90 2.35 0.290
12.60 2.97 2.42 0.199
12.80 3.04 2.48 0.172
13.00 3.09 2.54 0.149
13.20 3.13 2.58 0.132
13.40 3.18 2.62 0.119
13.60 3.21 2.66 0.107
13.80 3.25 2.69 0.097
14.00 3.28 2.72 0.088
14.20 3.31 2.75 0.083
14.40 3.34 2.78 0.080
14.60 3.36 2.81 0.076
14.80 3.39 2.83 0.073
15.00 3.41 2.85 0.070
15.20 3.44 2.88 0.067
15.40 3.46 2.90 0.064
15.60 3.48 2.92 0.060
15.80 3.50 2.94 0.057
16.00 3.52 2.96 0.054
16.20 3.54 2.98 0.052
16.40 3.56 2.99 0.051
16.60 3.57 3.01 0.050
16.80 3.59 3.03 0.049
17.00 3.61 3.04 0.048
17.20 3.62 3.06 0.046
17.40 3.64 3.08 0.045
17.60 3.65 3.09 0.044
17.80 3.67 3.11 0.043
18.00 3.68 3.12 0.042
18.20 3.70 3.13 0.041
18.40 3.71 3.15 0.040
18.60 3.73 3.16 0.038
18.80 3.74 3.17 0.037
19.00 3.75 3.19 0.036
19.20 3.76 3.20 0.035
19.40 3.77 3.21 0.034
19.60 3.79 3.22 0.033
19.80 3.80 3.23 0.032
20.00 3.81 3.24 0.030
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Summary for Subcatchment 3S: Undetained

Runoff = 0.348 cfs @ 11.95 hrs,  Volume= 778 cf,  Depth> 3.57"
     Routed to Link 4L : POST (Combined)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  10-Year Rainfall=4.00"

Area (ac) CN Description
0.060 98 Paved parking, HSG D
0.060 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 3S: Undetained

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210

F
lo

w
  
(c

fs
)

0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Type II 24-hr

10-Year Rainfall=4.00"

Runoff Area=0.060 ac

Runoff Volume=778 cf

Runoff Depth>3.57"

Tc=5.0 min

CN=98

0.348 cfs
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Hydrograph for Subcatchment 3S: Undetained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.02 0.00 0.000
0.60 0.02 0.00 0.000
0.80 0.03 0.00 0.000
1.00 0.04 0.00 0.000
1.20 0.05 0.00 0.000
1.40 0.06 0.00 0.000
1.60 0.07 0.00 0.001
1.80 0.08 0.01 0.001
2.00 0.09 0.01 0.001
2.20 0.10 0.01 0.001
2.40 0.11 0.02 0.001
2.60 0.12 0.02 0.001
2.80 0.13 0.03 0.002
3.00 0.14 0.03 0.002
3.20 0.15 0.04 0.002
3.40 0.16 0.04 0.002
3.60 0.17 0.05 0.002
3.80 0.18 0.06 0.002
4.00 0.19 0.06 0.002
4.20 0.20 0.07 0.002
4.40 0.22 0.08 0.002
4.60 0.23 0.09 0.003
4.80 0.24 0.10 0.003
5.00 0.25 0.11 0.003
5.20 0.26 0.12 0.003
5.40 0.28 0.13 0.003
5.60 0.29 0.14 0.003
5.80 0.31 0.15 0.003
6.00 0.32 0.16 0.004
6.20 0.33 0.17 0.004
6.40 0.35 0.19 0.004
6.60 0.36 0.20 0.004
6.80 0.38 0.21 0.004
7.00 0.40 0.23 0.004
7.20 0.41 0.24 0.004
7.40 0.43 0.25 0.004
7.60 0.45 0.27 0.005
7.80 0.46 0.28 0.005
8.00 0.48 0.30 0.005
8.20 0.50 0.32 0.005
8.40 0.52 0.33 0.006
8.60 0.54 0.35 0.006
8.80 0.56 0.38 0.007
9.00 0.59 0.40 0.007
9.20 0.61 0.42 0.007
9.40 0.64 0.45 0.007
9.60 0.67 0.47 0.007
9.80 0.69 0.50 0.008

10.00 0.72 0.53 0.009
10.20 0.76 0.56 0.010
10.40 0.80 0.59 0.011
10.60 0.84 0.63 0.012

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 0.89 0.68 0.014
11.00 0.94 0.73 0.016
11.20 1.01 0.80 0.020
11.40 1.09 0.87 0.024
11.60 1.23 1.01 0.045
11.80 1.72 1.50 0.158
12.00 2.65 2.42 0.288
12.20 2.79 2.56 0.043
12.40 2.90 2.67 0.031
12.60 2.97 2.74 0.021
12.80 3.04 2.80 0.018
13.00 3.09 2.86 0.016
13.20 3.13 2.90 0.014
13.40 3.18 2.94 0.013
13.60 3.21 2.98 0.011
13.80 3.25 3.02 0.010
14.00 3.28 3.05 0.009
14.20 3.31 3.08 0.009
14.40 3.34 3.10 0.008
14.60 3.36 3.13 0.008
14.80 3.39 3.16 0.008
15.00 3.41 3.18 0.007
15.20 3.44 3.20 0.007
15.40 3.46 3.23 0.007
15.60 3.48 3.25 0.006
15.80 3.50 3.27 0.006
16.00 3.52 3.29 0.006
16.20 3.54 3.30 0.005
16.40 3.56 3.32 0.005
16.60 3.57 3.34 0.005
16.80 3.59 3.36 0.005
17.00 3.61 3.37 0.005
17.20 3.62 3.39 0.005
17.40 3.64 3.41 0.005
17.60 3.65 3.42 0.005
17.80 3.67 3.44 0.005
18.00 3.68 3.45 0.004
18.20 3.70 3.46 0.004
18.40 3.71 3.48 0.004
18.60 3.73 3.49 0.004
18.80 3.74 3.50 0.004
19.00 3.75 3.52 0.004
19.20 3.76 3.53 0.004
19.40 3.77 3.54 0.004
19.60 3.79 3.55 0.003
19.80 3.80 3.56 0.003
20.00 3.81 3.57 0.003
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Summary for Pond 3P: UG

Inflow Area = 25,265 sf, 82.76% Impervious,  Inflow Depth > 3.24"    for  10-Year event
Inflow = 3.246 cfs @ 11.95 hrs,  Volume= 6,819 cf
Outflow = 1.063 cfs @ 12.08 hrs,  Volume= 6,792 cf,  Atten= 67%,  Lag= 7.3 min
Primary = 1.063 cfs @ 12.08 hrs,  Volume= 6,792 cf
     Routed to Link 4L : POST (Combined)
Secondary = 0.000 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link 4L : POST (Combined)

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Peak Elev= 980.33' @ 12.08 hrs   Surf.Area= 1,190 sf   Storage= 1,917 cf

Plug-Flow detention time= 18.2 min calculated for 6,778 cf (99% of inflow)
Center-of-Mass det. time= 16.4 min ( 753.7 - 737.3 )

Volume Invert Avail.Storage Storage Description
#1A 977.50' 1,405 cf 17.00'W x 70.00'L x 4.50'H Field A

5,355 cf Overall - 1,843 cf Embedded = 3,512 cf  x 40.0% Voids
#2A 978.00' 1,477 cf ADS N-12  36"  x 9  Inside #1

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
9 Chambers in 3 Rows
14.00' Header x 7.10 sf  x 2 = 198.8 cf Inside

2,882 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 977.50' 12.0"  Round Culvert

L= 45.0'   CPP, projecting, no headwall,  Ke= 0.900
Inlet / Outlet Invert= 977.50' / 976.60'   S= 0.0200 '/'   Cc= 0.900
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf

#2 Device 1 977.50' 5.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#3 Device 1 1,000.00' 3.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#4 Device 1 981.50' 2.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)
#5 Secondary 982.50' 2.0" x 4.0" Horiz. Orifice/Grate  C= 0.600

Limited to weir flow at low heads

Primary OutFlow  Max=1.062 cfs @ 12.08 hrs  HW=980.32'   (Free Discharge)
1=Culvert  (Passes 1.062 cfs of 4.552 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.062 cfs @ 7.79 fps)
3=Orifice/Grate  ( Controls 0.000 cfs)
4=Sharp-Crested Rectangular Weir  ( Controls 0.000 cfs)

Secondary OutFlow  Max=0.000 cfs @ 0.00 hrs  HW=977.50'   (Free Discharge)
5=Orifice/Grate  ( Controls 0.000 cfs)
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Pond 3P: UG - Chamber Wizard Field A

Chamber Model = ADS N-12  36" (ADS N-12® Pipe)

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

3 Chambers/Row x 20.00' Long +3.50' Header x 2 = 67.00' Row Length +18.0" End Stone x 2 = 70.00' Base
Length
3 Rows x 42.0" Wide + 21.0" Spacing x 2 + 18.0" Side Stone x 2 = 17.00' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

9 Chambers x 142.0 cf + 14.00' Header x 7.10 sf x 2 = 1,476.8 cf Chamber Storage
9 Chambers x 177.2 cf + 14.00' Header x 8.86 sf x 2 = 1,843.1 cf Displacement

5,355.0 cf Field - 1,843.1 cf Chambers = 3,511.9 cf Stone x 40.0% Voids = 1,404.8 cf Stone Storage

Chamber Storage + Stone Storage = 2,881.6 cf = 0.066 af
Overall Storage Efficiency = 53.8%
Overall System Size = 70.00' x 17.00' x 4.50'

9 Chambers
198.3 cy Field
130.1 cy Stone
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Pond 3P: UG

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)

20191817161514131211109876543210
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Inflow Area=25,265 sf

Peak Elev=980.33'

Storage=1,917 cf

3.246 cfs

1.063 cfs
1.063 cfs

0.000 cfs
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Hydrograph for Pond 3P: UG

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

0.00 0.000 0 977.50 0.000 0.000 0.000
0.40 0.000 0 977.50 0.000 0.000 0.000
0.80 0.000 0 977.50 0.000 0.000 0.000
1.20 0.000 0 977.50 0.000 0.000 0.000
1.60 0.000 0 977.50 0.000 0.000 0.000
2.00 0.000 0 977.50 0.000 0.000 0.000
2.40 0.000 0 977.50 0.000 0.000 0.000
2.80 0.002 1 977.50 0.001 0.001 0.000
3.20 0.004 3 977.51 0.003 0.003 0.000
3.60 0.006 4 977.51 0.005 0.005 0.000
4.00 0.008 6 977.51 0.007 0.007 0.000
4.40 0.010 8 977.52 0.009 0.009 0.000
4.80 0.013 10 977.52 0.011 0.011 0.000
5.20 0.015 12 977.53 0.014 0.014 0.000
5.60 0.018 14 977.53 0.016 0.016 0.000
6.00 0.020 16 977.53 0.019 0.019 0.000
6.40 0.023 19 977.54 0.021 0.021 0.000
6.80 0.026 21 977.54 0.024 0.024 0.000
7.20 0.028 23 977.55 0.027 0.027 0.000
7.60 0.031 26 977.55 0.029 0.029 0.000
8.00 0.033 28 977.56 0.032 0.032 0.000
8.40 0.040 32 977.57 0.036 0.036 0.000
8.80 0.048 38 977.58 0.044 0.044 0.000
9.20 0.055 45 977.59 0.051 0.051 0.000
9.60 0.058 49 977.60 0.055 0.055 0.000

10.00 0.071 56 977.62 0.064 0.064 0.000
10.40 0.090 69 977.65 0.079 0.079 0.000
10.80 0.119 89 977.69 0.101 0.101 0.000
11.20 0.168 118 977.75 0.142 0.142 0.000
11.60 0.397 174 977.86 0.246 0.246 0.000
12.00 2.703 1,720 980.09 1.012 1.012 0.000
12.40 0.290 1,269 979.54 0.890 0.890 0.000
12.80 0.172 495 978.54 0.598 0.598 0.000
13.20 0.132 152 977.82 0.205 0.205 0.000
13.60 0.107 106 977.72 0.121 0.121 0.000
14.00 0.088 88 977.68 0.100 0.100 0.000
14.40 0.080 75 977.66 0.086 0.086 0.000
14.80 0.073 68 977.64 0.078 0.078 0.000
15.20 0.067 62 977.63 0.071 0.071 0.000
15.60 0.060 56 977.62 0.064 0.064 0.000
16.00 0.054 51 977.61 0.058 0.058 0.000
16.40 0.051 46 977.60 0.053 0.053 0.000
16.80 0.049 44 977.59 0.050 0.050 0.000
17.20 0.046 42 977.59 0.048 0.048 0.000
17.60 0.044 40 977.58 0.046 0.046 0.000
18.00 0.042 38 977.58 0.043 0.043 0.000
18.40 0.040 36 977.58 0.041 0.041 0.000
18.80 0.037 34 977.57 0.039 0.039 0.000
19.20 0.035 32 977.57 0.036 0.036 0.000
19.60 0.033 30 977.56 0.034 0.034 0.000
20.00 0.030 28 977.56 0.032 0.032 0.000
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Summary for Link 4L: POST (Combined)

Inflow Area = 27,878 sf, 84.38% Impervious,  Inflow Depth > 3.26"    for  10-Year event
Inflow = 1.304 cfs @ 11.99 hrs,  Volume= 7,569 cf
Primary = 1.304 cfs @ 11.99 hrs,  Volume= 7,569 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs

Link 4L: POST (Combined)

Inflow
Primary

Hydrograph

Time  (hours)
20191817161514131211109876543210

F
lo

w
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fs
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1

0

Inflow Area=27,878 sf
1.304 cfs

1.304 cfs
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Hydrograph for Link 4L: POST (Combined)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0.00 0.000
0.20 0.000 0.00 0.000
0.40 0.000 0.00 0.000
0.60 0.000 0.00 0.000
0.80 0.000 0.00 0.000
1.00 0.000 0.00 0.000
1.20 0.000 0.00 0.000
1.40 0.000 0.00 0.000
1.60 0.001 0.00 0.001
1.80 0.001 0.00 0.001
2.00 0.001 0.00 0.001
2.20 0.001 0.00 0.001
2.40 0.001 0.00 0.001
2.60 0.002 0.00 0.002
2.80 0.002 0.00 0.002
3.00 0.004 0.00 0.004
3.20 0.005 0.00 0.005
3.40 0.006 0.00 0.006
3.60 0.007 0.00 0.007
3.80 0.008 0.00 0.008
4.00 0.009 0.00 0.009
4.20 0.010 0.00 0.010
4.40 0.012 0.00 0.012
4.60 0.013 0.00 0.013
4.80 0.014 0.00 0.014
5.00 0.015 0.00 0.015
5.20 0.017 0.00 0.017
5.40 0.018 0.00 0.018
5.60 0.020 0.00 0.020
5.80 0.021 0.00 0.021
6.00 0.022 0.00 0.022
6.20 0.024 0.00 0.024
6.40 0.025 0.00 0.025
6.60 0.027 0.00 0.027
6.80 0.028 0.00 0.028
7.00 0.029 0.00 0.029
7.20 0.031 0.00 0.031
7.40 0.032 0.00 0.032
7.60 0.034 0.00 0.034
7.80 0.035 0.00 0.035
8.00 0.037 0.00 0.037
8.20 0.039 0.00 0.039
8.40 0.042 0.00 0.042
8.60 0.046 0.00 0.046
8.80 0.050 0.00 0.050
9.00 0.055 0.00 0.055
9.20 0.059 0.00 0.059
9.40 0.061 0.00 0.061
9.60 0.063 0.00 0.063
9.80 0.067 0.00 0.067

10.00 0.073 0.00 0.073
10.20 0.081 0.00 0.081
10.40 0.090 0.00 0.090
10.60 0.101 0.00 0.101

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

10.80 0.116 0.00 0.116
11.00 0.133 0.00 0.133
11.20 0.162 0.00 0.162
11.40 0.205 0.00 0.205
11.60 0.291 0.00 0.291
11.80 0.762 0.00 0.762
12.00 1.301 0.00 1.301
12.20 1.052 0.00 1.052
12.40 0.920 0.00 0.920
12.60 0.775 0.00 0.775
12.80 0.616 0.00 0.616
13.00 0.391 0.00 0.391
13.20 0.219 0.00 0.219
13.40 0.157 0.00 0.157
13.60 0.133 0.00 0.133
13.80 0.120 0.00 0.120
14.00 0.109 0.00 0.109
14.20 0.100 0.00 0.100
14.40 0.094 0.00 0.094
14.60 0.089 0.00 0.089
14.80 0.085 0.00 0.085
15.00 0.082 0.00 0.082
15.20 0.078 0.00 0.078
15.40 0.074 0.00 0.074
15.60 0.071 0.00 0.071
15.80 0.067 0.00 0.067
16.00 0.064 0.00 0.064
16.20 0.061 0.00 0.061
16.40 0.058 0.00 0.058
16.60 0.057 0.00 0.057
16.80 0.055 0.00 0.055
17.00 0.054 0.00 0.054
17.20 0.053 0.00 0.053
17.40 0.051 0.00 0.051
17.60 0.050 0.00 0.050
17.80 0.049 0.00 0.049
18.00 0.048 0.00 0.048
18.20 0.046 0.00 0.046
18.40 0.045 0.00 0.045
18.60 0.044 0.00 0.044
18.80 0.043 0.00 0.043
19.00 0.041 0.00 0.041
19.20 0.040 0.00 0.040
19.40 0.039 0.00 0.039
19.60 0.038 0.00 0.038
19.80 0.036 0.00 0.036
20.00 0.035 0.00 0.035
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Time span=0.00-20.00 hrs, dt=0.04 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.550 ac   92.73% Impervious   Runoff Depth>4.03"Subcatchment 1S: PRE
   Tc=5.0 min   CN=97   Runoff=3.649 cfs  8,037 cf

Runoff Area=0.580 ac   82.76% Impervious   Runoff Depth>3.80"Subcatchment 2S: Detained
   Tc=5.0 min   CN=95   Runoff=3.768 cfs  8,005 cf

Runoff Area=0.060 ac   100.00% Impervious   Runoff Depth>4.14"Subcatchment 3S: Undetained
   Tc=5.0 min   CN=98   Runoff=0.401 cfs  902 cf

Peak Elev=980.85'  Storage=2,311 cf   Inflow=3.768 cfs  8,005 cfPond 3P: UG
   Primary=1.164 cfs  7,973 cf   Secondary=0.000 cfs  0 cf   Outflow=1.164 cfs  7,973 cf

   Inflow=1.436 cfs  8,874 cfLink 4L: POST (Combined)
   Primary=1.436 cfs  8,874 cf

Total Runoff Area = 51,836 sf   Runoff Volume = 16,943 cf   Average Runoff Depth = 3.92"
11.76% Pervious = 6,098 sf     88.24% Impervious = 45,738 sf
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Summary for Subcatchment 1S: PRE

Runoff = 3.649 cfs @ 11.95 hrs,  Volume= 8,037 cf,  Depth> 4.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  25-Year Rainfall=4.60"

Area (ac) CN Description
0.510 98 Paved parking, HSG D
0.040 78 Meadow, non-grazed, HSG D
0.550 97 Weighted Average
0.040 7.27% Pervious Area
0.510 92.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 1S: PRE

Runoff

Hydrograph

Time  (hours)

20191817161514131211109876543210

F
lo

w
  
(c

fs
)

4

3

2

1

0

Type II 24-hr

25-Year Rainfall=4.60"

Runoff Area=0.550 ac

Runoff Volume=8,037 cf

Runoff Depth>4.03"

Tc=5.0 min

CN=97

3.649 cfs
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Hydrograph for Subcatchment 1S: PRE

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.02 0.00 0.000
0.60 0.03 0.00 0.000
0.80 0.04 0.00 0.000
1.00 0.05 0.00 0.000
1.20 0.06 0.00 0.000
1.40 0.07 0.00 0.001
1.60 0.08 0.00 0.002
1.80 0.09 0.00 0.004
2.00 0.10 0.00 0.006
2.20 0.11 0.01 0.008
2.40 0.12 0.01 0.009
2.60 0.14 0.01 0.011
2.80 0.15 0.02 0.012
3.00 0.16 0.02 0.013
3.20 0.17 0.03 0.015
3.40 0.18 0.03 0.016
3.60 0.20 0.04 0.017
3.80 0.21 0.05 0.019
4.00 0.22 0.05 0.020
4.20 0.23 0.06 0.021
4.40 0.25 0.07 0.022
4.60 0.26 0.08 0.024
4.80 0.28 0.09 0.025
5.00 0.29 0.10 0.027
5.20 0.30 0.11 0.028
5.40 0.32 0.12 0.030
5.60 0.34 0.13 0.031
5.80 0.35 0.14 0.032
6.00 0.37 0.15 0.034
6.20 0.38 0.16 0.035
6.40 0.40 0.18 0.037
6.60 0.42 0.19 0.038
6.80 0.44 0.21 0.039
7.00 0.46 0.22 0.041
7.20 0.47 0.24 0.042
7.40 0.49 0.25 0.043
7.60 0.51 0.27 0.045
7.80 0.53 0.28 0.046
8.00 0.55 0.30 0.047
8.20 0.57 0.32 0.051
8.40 0.60 0.34 0.056
8.60 0.62 0.36 0.060
8.80 0.65 0.38 0.065
9.00 0.68 0.41 0.071
9.20 0.71 0.43 0.073
9.40 0.74 0.46 0.073
9.60 0.76 0.49 0.075
9.80 0.80 0.52 0.083

10.00 0.83 0.55 0.091
10.20 0.87 0.59 0.101
10.40 0.92 0.63 0.113
10.60 0.96 0.67 0.126

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 1.02 0.72 0.146
11.00 1.08 0.78 0.166
11.20 1.16 0.85 0.203
11.40 1.25 0.94 0.251
11.60 1.41 1.10 0.468
11.80 1.98 1.65 1.648
12.00 3.05 2.71 3.025
12.20 3.21 2.87 0.448
12.40 3.34 2.99 0.323
12.60 3.42 3.07 0.221
12.80 3.49 3.14 0.191
13.00 3.55 3.21 0.165
13.20 3.60 3.26 0.146
13.40 3.65 3.31 0.132
13.60 3.70 3.35 0.118
13.80 3.74 3.39 0.108
14.00 3.77 3.42 0.098
14.20 3.81 3.46 0.092
14.40 3.84 3.49 0.088
14.60 3.87 3.52 0.085
14.80 3.90 3.55 0.081
15.00 3.93 3.58 0.077
15.20 3.95 3.60 0.074
15.40 3.98 3.63 0.070
15.60 4.00 3.65 0.067
15.80 4.03 3.68 0.063
16.00 4.05 3.70 0.060
16.20 4.07 3.72 0.058
16.40 4.09 3.74 0.056
16.60 4.11 3.76 0.055
16.80 4.13 3.78 0.054
17.00 4.15 3.80 0.053
17.20 4.17 3.82 0.051
17.40 4.18 3.84 0.050
17.60 4.20 3.85 0.049
17.80 4.22 3.87 0.047
18.00 4.24 3.89 0.046
18.20 4.25 3.90 0.045
18.40 4.27 3.92 0.044
18.60 4.28 3.93 0.042
18.80 4.30 3.95 0.041
19.00 4.31 3.96 0.040
19.20 4.33 3.98 0.039
19.40 4.34 3.99 0.037
19.60 4.35 4.00 0.036
19.80 4.37 4.02 0.035
20.00 4.38 4.03 0.034
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Summary for Subcatchment 2S: Detained

Runoff = 3.768 cfs @ 11.95 hrs,  Volume= 8,005 cf,  Depth> 3.80"
     Routed to Pond 3P : UG

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  25-Year Rainfall=4.60"

Area (ac) CN Description
0.100 78 Meadow, non-grazed, HSG D
0.480 98 Paved parking, HSG D
0.580 95 Weighted Average
0.100 17.24% Pervious Area
0.480 82.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 2S: Detained

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210
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Type II 24-hr

25-Year Rainfall=4.60"

Runoff Area=0.580 ac

Runoff Volume=8,005 cf

Runoff Depth>3.80"

Tc=5.0 min

CN=95

3.768 cfs
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Hydrograph for Subcatchment 2S: Detained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.02 0.00 0.000
0.60 0.03 0.00 0.000
0.80 0.04 0.00 0.000
1.00 0.05 0.00 0.000
1.20 0.06 0.00 0.000
1.40 0.07 0.00 0.000
1.60 0.08 0.00 0.000
1.80 0.09 0.00 0.000
2.00 0.10 0.00 0.000
2.20 0.11 0.00 0.000
2.40 0.12 0.00 0.002
2.60 0.14 0.00 0.003
2.80 0.15 0.00 0.004
3.00 0.16 0.00 0.006
3.20 0.17 0.01 0.007
3.40 0.18 0.01 0.008
3.60 0.20 0.01 0.009
3.80 0.21 0.02 0.011
4.00 0.22 0.02 0.012
4.20 0.23 0.03 0.013
4.40 0.25 0.03 0.015
4.60 0.26 0.04 0.016
4.80 0.28 0.04 0.017
5.00 0.29 0.05 0.019
5.20 0.30 0.05 0.020
5.40 0.32 0.06 0.022
5.60 0.34 0.07 0.023
5.80 0.35 0.08 0.025
6.00 0.37 0.09 0.026
6.20 0.38 0.10 0.028
6.40 0.40 0.11 0.029
6.60 0.42 0.12 0.031
6.80 0.44 0.13 0.032
7.00 0.46 0.14 0.034
7.20 0.47 0.15 0.035
7.40 0.49 0.16 0.037
7.60 0.51 0.18 0.038
7.80 0.53 0.19 0.040
8.00 0.55 0.21 0.041
8.20 0.57 0.22 0.045
8.40 0.60 0.24 0.049
8.60 0.62 0.26 0.054
8.80 0.65 0.28 0.059
9.00 0.68 0.30 0.064
9.20 0.71 0.32 0.067
9.40 0.74 0.34 0.068
9.60 0.76 0.37 0.070
9.80 0.80 0.39 0.077

10.00 0.83 0.42 0.085
10.20 0.87 0.45 0.096
10.40 0.92 0.49 0.108
10.60 0.96 0.53 0.121

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 1.02 0.58 0.141
11.00 1.08 0.63 0.162
11.20 1.16 0.70 0.199
11.40 1.25 0.78 0.248
11.60 1.41 0.93 0.467
11.80 1.98 1.47 1.674
12.00 3.05 2.50 3.133
12.20 3.21 2.66 0.466
12.40 3.34 2.78 0.336
12.60 3.42 2.86 0.230
12.80 3.49 2.93 0.199
13.00 3.55 2.99 0.172
13.20 3.60 3.04 0.152
13.40 3.65 3.09 0.137
13.60 3.70 3.13 0.123
13.80 3.74 3.17 0.113
14.00 3.77 3.21 0.102
14.20 3.81 3.24 0.096
14.40 3.84 3.27 0.092
14.60 3.87 3.30 0.088
14.80 3.90 3.33 0.085
15.00 3.93 3.36 0.081
15.20 3.95 3.38 0.077
15.40 3.98 3.41 0.074
15.60 4.00 3.43 0.070
15.80 4.03 3.46 0.066
16.00 4.05 3.48 0.062
16.20 4.07 3.50 0.060
16.40 4.09 3.52 0.059
16.60 4.11 3.54 0.058
16.80 4.13 3.56 0.056
17.00 4.15 3.58 0.055
17.20 4.17 3.60 0.054
17.40 4.18 3.61 0.052
17.60 4.20 3.63 0.051
17.80 4.22 3.65 0.050
18.00 4.24 3.66 0.048
18.20 4.25 3.68 0.047
18.40 4.27 3.70 0.046
18.60 4.28 3.71 0.044
18.80 4.30 3.73 0.043
19.00 4.31 3.74 0.042
19.20 4.33 3.75 0.040
19.40 4.34 3.77 0.039
19.60 4.35 3.78 0.038
19.80 4.37 3.79 0.036
20.00 4.38 3.81 0.035
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Summary for Subcatchment 3S: Undetained

Runoff = 0.401 cfs @ 11.95 hrs,  Volume= 902 cf,  Depth> 4.14"
     Routed to Link 4L : POST (Combined)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  25-Year Rainfall=4.60"

Area (ac) CN Description
0.060 98 Paved parking, HSG D
0.060 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 3S: Undetained

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210
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w
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)

0.44
0.42

0.4
0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Type II 24-hr

25-Year Rainfall=4.60"

Runoff Area=0.060 ac

Runoff Volume=902 cf

Runoff Depth>4.14"

Tc=5.0 min

CN=98

0.401 cfs
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Hydrograph for Subcatchment 3S: Undetained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.02 0.00 0.000
0.60 0.03 0.00 0.000
0.80 0.04 0.00 0.000
1.00 0.05 0.00 0.000
1.20 0.06 0.00 0.000
1.40 0.07 0.00 0.001
1.60 0.08 0.01 0.001
1.80 0.09 0.01 0.001
2.00 0.10 0.01 0.001
2.20 0.11 0.02 0.001
2.40 0.12 0.02 0.002
2.60 0.14 0.03 0.002
2.80 0.15 0.04 0.002
3.00 0.16 0.04 0.002
3.20 0.17 0.05 0.002
3.40 0.18 0.06 0.002
3.60 0.20 0.07 0.003
3.80 0.21 0.08 0.003
4.00 0.22 0.08 0.003
4.20 0.23 0.09 0.003
4.40 0.25 0.10 0.003
4.60 0.26 0.11 0.003
4.80 0.28 0.13 0.003
5.00 0.29 0.14 0.003
5.20 0.30 0.15 0.004
5.40 0.32 0.16 0.004
5.60 0.34 0.17 0.004
5.80 0.35 0.19 0.004
6.00 0.37 0.20 0.004
6.20 0.38 0.22 0.004
6.40 0.40 0.23 0.004
6.60 0.42 0.25 0.005
6.80 0.44 0.26 0.005
7.00 0.46 0.28 0.005
7.20 0.47 0.29 0.005
7.40 0.49 0.31 0.005
7.60 0.51 0.33 0.005
7.80 0.53 0.35 0.005
8.00 0.55 0.37 0.006
8.20 0.57 0.38 0.006
8.40 0.60 0.41 0.007
8.60 0.62 0.43 0.007
8.80 0.65 0.45 0.008
9.00 0.68 0.48 0.008
9.20 0.71 0.51 0.008
9.40 0.74 0.54 0.008
9.60 0.76 0.56 0.009
9.80 0.80 0.60 0.009

10.00 0.83 0.63 0.010
10.20 0.87 0.67 0.011
10.40 0.92 0.71 0.013
10.60 0.96 0.76 0.014

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 1.02 0.81 0.016
11.00 1.08 0.87 0.019
11.20 1.16 0.94 0.023
11.40 1.25 1.03 0.028
11.60 1.41 1.19 0.052
11.80 1.98 1.76 0.182
12.00 3.05 2.82 0.332
12.20 3.21 2.98 0.049
12.40 3.34 3.10 0.035
12.60 3.42 3.19 0.024
12.80 3.49 3.26 0.021
13.00 3.55 3.32 0.018
13.20 3.60 3.37 0.016
13.40 3.65 3.42 0.014
13.60 3.70 3.46 0.013
13.80 3.74 3.50 0.012
14.00 3.77 3.54 0.011
14.20 3.81 3.57 0.010
14.40 3.84 3.60 0.010
14.60 3.87 3.63 0.009
14.80 3.90 3.66 0.009
15.00 3.93 3.69 0.008
15.20 3.95 3.72 0.008
15.40 3.98 3.74 0.008
15.60 4.00 3.77 0.007
15.80 4.03 3.79 0.007
16.00 4.05 3.81 0.007
16.20 4.07 3.83 0.006
16.40 4.09 3.85 0.006
16.60 4.11 3.87 0.006
16.80 4.13 3.89 0.006
17.00 4.15 3.91 0.006
17.20 4.17 3.93 0.006
17.40 4.18 3.95 0.005
17.60 4.20 3.97 0.005
17.80 4.22 3.98 0.005
18.00 4.24 4.00 0.005
18.20 4.25 4.02 0.005
18.40 4.27 4.03 0.005
18.60 4.28 4.05 0.005
18.80 4.30 4.06 0.004
19.00 4.31 4.08 0.004
19.20 4.33 4.09 0.004
19.40 4.34 4.11 0.004
19.60 4.35 4.12 0.004
19.80 4.37 4.13 0.004
20.00 4.38 4.14 0.004
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Summary for Pond 3P: UG

Inflow Area = 25,265 sf, 82.76% Impervious,  Inflow Depth > 3.80"    for  25-Year event
Inflow = 3.768 cfs @ 11.95 hrs,  Volume= 8,005 cf
Outflow = 1.164 cfs @ 12.08 hrs,  Volume= 7,973 cf,  Atten= 69%,  Lag= 7.6 min
Primary = 1.164 cfs @ 12.08 hrs,  Volume= 7,973 cf
     Routed to Link 4L : POST (Combined)
Secondary = 0.000 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link 4L : POST (Combined)

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Peak Elev= 980.85' @ 12.08 hrs   Surf.Area= 1,190 sf   Storage= 2,311 cf

Plug-Flow detention time= 19.4 min calculated for 7,973 cf (100% of inflow)
Center-of-Mass det. time= 17.6 min ( 751.3 - 733.7 )

Volume Invert Avail.Storage Storage Description
#1A 977.50' 1,405 cf 17.00'W x 70.00'L x 4.50'H Field A

5,355 cf Overall - 1,843 cf Embedded = 3,512 cf  x 40.0% Voids
#2A 978.00' 1,477 cf ADS N-12  36"  x 9  Inside #1

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
9 Chambers in 3 Rows
14.00' Header x 7.10 sf  x 2 = 198.8 cf Inside

2,882 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 977.50' 12.0"  Round Culvert

L= 45.0'   CPP, projecting, no headwall,  Ke= 0.900
Inlet / Outlet Invert= 977.50' / 976.60'   S= 0.0200 '/'   Cc= 0.900
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf

#2 Device 1 977.50' 5.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#3 Device 1 1,000.00' 3.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#4 Device 1 981.50' 2.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)
#5 Secondary 982.50' 2.0" x 4.0" Horiz. Orifice/Grate  C= 0.600

Limited to weir flow at low heads

Primary OutFlow  Max=1.164 cfs @ 12.08 hrs  HW=980.85'   (Free Discharge)
1=Culvert  (Passes 1.164 cfs of 5.041 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.164 cfs @ 8.54 fps)
3=Orifice/Grate  ( Controls 0.000 cfs)
4=Sharp-Crested Rectangular Weir  ( Controls 0.000 cfs)

Secondary OutFlow  Max=0.000 cfs @ 0.00 hrs  HW=977.50'   (Free Discharge)
5=Orifice/Grate  ( Controls 0.000 cfs)
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Pond 3P: UG - Chamber Wizard Field A

Chamber Model = ADS N-12  36" (ADS N-12® Pipe)

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

3 Chambers/Row x 20.00' Long +3.50' Header x 2 = 67.00' Row Length +18.0" End Stone x 2 = 70.00' Base
Length
3 Rows x 42.0" Wide + 21.0" Spacing x 2 + 18.0" Side Stone x 2 = 17.00' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

9 Chambers x 142.0 cf + 14.00' Header x 7.10 sf x 2 = 1,476.8 cf Chamber Storage
9 Chambers x 177.2 cf + 14.00' Header x 8.86 sf x 2 = 1,843.1 cf Displacement

5,355.0 cf Field - 1,843.1 cf Chambers = 3,511.9 cf Stone x 40.0% Voids = 1,404.8 cf Stone Storage

Chamber Storage + Stone Storage = 2,881.6 cf = 0.066 af
Overall Storage Efficiency = 53.8%
Overall System Size = 70.00' x 17.00' x 4.50'

9 Chambers
198.3 cy Field
130.1 cy Stone
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Pond 3P: UG

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=25,265 sf

Peak Elev=980.85'

Storage=2,311 cf

3.768 cfs

1.164 cfs
1.164 cfs

0.000 cfs
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Hydrograph for Pond 3P: UG

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

0.00 0.000 0 977.50 0.000 0.000 0.000
0.40 0.000 0 977.50 0.000 0.000 0.000
0.80 0.000 0 977.50 0.000 0.000 0.000
1.20 0.000 0 977.50 0.000 0.000 0.000
1.60 0.000 0 977.50 0.000 0.000 0.000
2.00 0.000 0 977.50 0.000 0.000 0.000
2.40 0.002 1 977.50 0.001 0.001 0.000
2.80 0.004 2 977.51 0.003 0.003 0.000
3.20 0.007 5 977.51 0.005 0.005 0.000
3.60 0.009 7 977.51 0.008 0.008 0.000
4.00 0.012 9 977.52 0.010 0.010 0.000
4.40 0.015 11 977.52 0.013 0.013 0.000
4.80 0.017 14 977.53 0.016 0.016 0.000
5.20 0.020 16 977.53 0.019 0.019 0.000
5.60 0.023 19 977.54 0.022 0.022 0.000
6.00 0.026 21 977.55 0.024 0.024 0.000
6.40 0.029 24 977.55 0.027 0.027 0.000
6.80 0.032 27 977.56 0.030 0.030 0.000
7.20 0.035 29 977.56 0.033 0.033 0.000
7.60 0.038 32 977.57 0.036 0.036 0.000
8.00 0.041 35 977.57 0.039 0.039 0.000
8.40 0.049 39 977.58 0.045 0.045 0.000
8.80 0.059 47 977.60 0.053 0.053 0.000
9.20 0.067 55 977.62 0.063 0.063 0.000
9.60 0.070 59 977.62 0.067 0.067 0.000

10.00 0.085 68 977.64 0.077 0.077 0.000
10.40 0.108 83 977.67 0.095 0.095 0.000
10.80 0.141 106 977.72 0.121 0.121 0.000
11.20 0.199 134 977.78 0.172 0.172 0.000
11.60 0.467 197 977.91 0.290 0.290 0.000
12.00 3.133 2,062 980.51 1.100 1.100 0.000
12.40 0.336 1,626 979.97 0.988 0.988 0.000
12.80 0.199 748 978.89 0.715 0.715 0.000
13.20 0.152 220 977.96 0.331 0.331 0.000
13.60 0.123 120 977.75 0.145 0.145 0.000
14.00 0.102 100 977.71 0.114 0.114 0.000
14.40 0.092 86 977.68 0.099 0.099 0.000
14.80 0.085 78 977.66 0.090 0.090 0.000
15.20 0.077 72 977.65 0.082 0.082 0.000
15.60 0.070 65 977.64 0.074 0.074 0.000
16.00 0.062 59 977.62 0.067 0.067 0.000
16.40 0.059 54 977.61 0.061 0.061 0.000
16.80 0.056 51 977.61 0.058 0.058 0.000
17.20 0.054 48 977.60 0.055 0.055 0.000
17.60 0.051 46 977.60 0.053 0.053 0.000
18.00 0.048 44 977.59 0.050 0.050 0.000
18.40 0.046 41 977.59 0.047 0.047 0.000
18.80 0.043 39 977.58 0.045 0.045 0.000
19.20 0.040 37 977.58 0.042 0.042 0.000
19.60 0.038 34 977.57 0.039 0.039 0.000
20.00 0.035 32 977.57 0.037 0.037 0.000
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Summary for Link 4L: POST (Combined)

Inflow Area = 27,878 sf, 84.38% Impervious,  Inflow Depth > 3.82"    for  25-Year event
Inflow = 1.436 cfs @ 11.99 hrs,  Volume= 8,874 cf
Primary = 1.436 cfs @ 11.99 hrs,  Volume= 8,874 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs

Link 4L: POST (Combined)

Inflow
Primary

Hydrograph

Time  (hours)
20191817161514131211109876543210
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Inflow Area=27,878 sf
1.436 cfs

1.436 cfs
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Hydrograph for Link 4L: POST (Combined)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0.00 0.000
0.20 0.000 0.00 0.000
0.40 0.000 0.00 0.000
0.60 0.000 0.00 0.000
0.80 0.000 0.00 0.000
1.00 0.000 0.00 0.000
1.20 0.000 0.00 0.000
1.40 0.001 0.00 0.001
1.60 0.001 0.00 0.001
1.80 0.001 0.00 0.001
2.00 0.001 0.00 0.001
2.20 0.002 0.00 0.002
2.40 0.002 0.00 0.002
2.60 0.003 0.00 0.003
2.80 0.005 0.00 0.005
3.00 0.006 0.00 0.006
3.20 0.008 0.00 0.008
3.40 0.009 0.00 0.009
3.60 0.010 0.00 0.010
3.80 0.012 0.00 0.012
4.00 0.013 0.00 0.013
4.20 0.015 0.00 0.015
4.40 0.016 0.00 0.016
4.60 0.018 0.00 0.018
4.80 0.019 0.00 0.019
5.00 0.021 0.00 0.021
5.20 0.022 0.00 0.022
5.40 0.024 0.00 0.024
5.60 0.025 0.00 0.025
5.80 0.027 0.00 0.027
6.00 0.029 0.00 0.029
6.20 0.030 0.00 0.030
6.40 0.032 0.00 0.032
6.60 0.034 0.00 0.034
6.80 0.035 0.00 0.035
7.00 0.037 0.00 0.037
7.20 0.039 0.00 0.039
7.40 0.040 0.00 0.040
7.60 0.042 0.00 0.042
7.80 0.043 0.00 0.043
8.00 0.045 0.00 0.045
8.20 0.047 0.00 0.047
8.40 0.051 0.00 0.051
8.60 0.056 0.00 0.056
8.80 0.061 0.00 0.061
9.00 0.066 0.00 0.066
9.20 0.071 0.00 0.071
9.40 0.074 0.00 0.074
9.60 0.076 0.00 0.076
9.80 0.080 0.00 0.080

10.00 0.087 0.00 0.087
10.20 0.096 0.00 0.096
10.40 0.108 0.00 0.108
10.60 0.121 0.00 0.121

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

10.80 0.137 0.00 0.137
11.00 0.163 0.00 0.163
11.20 0.195 0.00 0.195
11.40 0.242 0.00 0.242
11.60 0.342 0.00 0.342
11.80 0.835 0.00 0.835
12.00 1.432 0.00 1.432
12.20 1.157 0.00 1.157
12.40 1.023 0.00 1.023
12.60 0.881 0.00 0.881
12.80 0.736 0.00 0.736
13.00 0.573 0.00 0.573
13.20 0.347 0.00 0.347
13.40 0.207 0.00 0.207
13.60 0.158 0.00 0.158
13.80 0.136 0.00 0.136
14.00 0.125 0.00 0.125
14.20 0.115 0.00 0.115
14.40 0.108 0.00 0.108
14.60 0.103 0.00 0.103
14.80 0.098 0.00 0.098
15.00 0.094 0.00 0.094
15.20 0.090 0.00 0.090
15.40 0.086 0.00 0.086
15.60 0.082 0.00 0.082
15.80 0.078 0.00 0.078
16.00 0.073 0.00 0.073
16.20 0.070 0.00 0.070
16.40 0.067 0.00 0.067
16.60 0.066 0.00 0.066
16.80 0.064 0.00 0.064
17.00 0.062 0.00 0.062
17.20 0.061 0.00 0.061
17.40 0.059 0.00 0.059
17.60 0.058 0.00 0.058
17.80 0.056 0.00 0.056
18.00 0.055 0.00 0.055
18.20 0.054 0.00 0.054
18.40 0.052 0.00 0.052
18.60 0.051 0.00 0.051
18.80 0.049 0.00 0.049
19.00 0.048 0.00 0.048
19.20 0.046 0.00 0.046
19.40 0.045 0.00 0.045
19.60 0.043 0.00 0.043
19.80 0.042 0.00 0.042
20.00 0.040 0.00 0.040
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Time span=0.00-20.00 hrs, dt=0.04 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.550 ac   92.73% Impervious   Runoff Depth>4.40"Subcatchment 1S: PRE
   Tc=5.0 min   CN=97   Runoff=3.973 cfs  8,793 cf

Runoff Area=0.580 ac   82.76% Impervious   Runoff Depth>4.18"Subcatchment 2S: Detained
   Tc=5.0 min   CN=95   Runoff=4.114 cfs  8,797 cf

Runoff Area=0.060 ac   100.00% Impervious   Runoff Depth>4.52"Subcatchment 3S: Undetained
   Tc=5.0 min   CN=98   Runoff=0.436 cfs  984 cf

Peak Elev=981.32'  Storage=2,574 cf   Inflow=4.114 cfs  8,797 cfPond 3P: UG
   Primary=1.248 cfs  8,762 cf   Secondary=0.000 cfs  0 cf   Outflow=1.248 cfs  8,762 cf

   Inflow=1.523 cfs  9,746 cfLink 4L: POST (Combined)
   Primary=1.523 cfs  9,746 cf

Total Runoff Area = 51,836 sf   Runoff Volume = 18,574 cf   Average Runoff Depth = 4.30"
11.76% Pervious = 6,098 sf     88.24% Impervious = 45,738 sf
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Summary for Subcatchment 1S: PRE

Runoff = 3.973 cfs @ 11.95 hrs,  Volume= 8,793 cf,  Depth> 4.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  50-Year Rainfall=5.00"

Area (ac) CN Description
0.510 98 Paved parking, HSG D
0.040 78 Meadow, non-grazed, HSG D
0.550 97 Weighted Average
0.040 7.27% Pervious Area
0.510 92.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 1S: PRE

Runoff

Hydrograph

Time  (hours)

20191817161514131211109876543210

F
lo

w
  
(c

fs
)

4

3

2

1

0

Type II 24-hr

50-Year Rainfall=5.00"

Runoff Area=0.550 ac

Runoff Volume=8,793 cf

Runoff Depth>4.40"

Tc=5.0 min

CN=97

3.973 cfs
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Hydrograph for Subcatchment 1S: PRE

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.02 0.00 0.000
0.60 0.03 0.00 0.000
0.80 0.04 0.00 0.000
1.00 0.05 0.00 0.000
1.20 0.06 0.00 0.000
1.40 0.07 0.00 0.002
1.60 0.09 0.00 0.004
1.80 0.10 0.00 0.006
2.00 0.11 0.01 0.008
2.20 0.12 0.01 0.009
2.40 0.13 0.01 0.011
2.60 0.15 0.02 0.013
2.80 0.16 0.02 0.014
3.00 0.17 0.03 0.016
3.20 0.19 0.04 0.017
3.40 0.20 0.04 0.019
3.60 0.21 0.05 0.020
3.80 0.23 0.06 0.021
4.00 0.24 0.07 0.023
4.20 0.25 0.07 0.024
4.40 0.27 0.08 0.026
4.60 0.28 0.09 0.027
4.80 0.30 0.10 0.029
5.00 0.32 0.11 0.030
5.20 0.33 0.13 0.032
5.40 0.35 0.14 0.033
5.60 0.36 0.15 0.035
5.80 0.38 0.16 0.036
6.00 0.40 0.18 0.038
6.20 0.42 0.19 0.039
6.40 0.44 0.21 0.041
6.60 0.46 0.22 0.042
6.80 0.48 0.24 0.044
7.00 0.50 0.25 0.045
7.20 0.52 0.27 0.047
7.40 0.54 0.29 0.048
7.60 0.56 0.30 0.050
7.80 0.58 0.32 0.051
8.00 0.60 0.34 0.052
8.20 0.62 0.36 0.056
8.40 0.65 0.38 0.061
8.60 0.68 0.41 0.067
8.80 0.70 0.43 0.072
9.00 0.74 0.46 0.078
9.20 0.77 0.49 0.080
9.40 0.80 0.52 0.081
9.60 0.83 0.55 0.082
9.80 0.87 0.58 0.091

10.00 0.91 0.62 0.100
10.20 0.95 0.66 0.111
10.40 0.99 0.70 0.124
10.60 1.05 0.75 0.138

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 1.11 0.81 0.160
11.00 1.18 0.87 0.182
11.20 1.26 0.95 0.222
11.40 1.36 1.05 0.274
11.60 1.53 1.22 0.511
11.80 2.15 1.82 1.797
12.00 3.31 2.97 3.293
12.20 3.49 3.15 0.488
12.40 3.63 3.28 0.351
12.60 3.72 3.37 0.240
12.80 3.79 3.45 0.208
13.00 3.86 3.51 0.179
13.20 3.92 3.57 0.159
13.40 3.97 3.62 0.143
13.60 4.02 3.67 0.129
13.80 4.06 3.71 0.117
14.00 4.10 3.75 0.106
14.20 4.14 3.79 0.100
14.40 4.17 3.82 0.096
14.60 4.20 3.86 0.092
14.80 4.24 3.89 0.088
15.00 4.27 3.92 0.084
15.20 4.30 3.95 0.080
15.40 4.32 3.97 0.077
15.60 4.35 4.00 0.073
15.80 4.38 4.03 0.069
16.00 4.40 4.05 0.065
16.20 4.42 4.07 0.063
16.40 4.45 4.09 0.061
16.60 4.47 4.12 0.060
16.80 4.49 4.14 0.059
17.00 4.51 4.16 0.057
17.20 4.53 4.18 0.056
17.40 4.55 4.20 0.054
17.60 4.57 4.22 0.053
17.80 4.59 4.24 0.052
18.00 4.61 4.25 0.050
18.20 4.62 4.27 0.049
18.40 4.64 4.29 0.047
18.60 4.66 4.31 0.046
18.80 4.67 4.32 0.045
19.00 4.69 4.34 0.043
19.20 4.70 4.35 0.042
19.40 4.72 4.37 0.041
19.60 4.73 4.38 0.039
19.80 4.75 4.39 0.038
20.00 4.76 4.41 0.036
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Summary for Subcatchment 2S: Detained

Runoff = 4.114 cfs @ 11.95 hrs,  Volume= 8,797 cf,  Depth> 4.18"
     Routed to Pond 3P : UG

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  50-Year Rainfall=5.00"

Area (ac) CN Description
0.100 78 Meadow, non-grazed, HSG D
0.480 98 Paved parking, HSG D
0.580 95 Weighted Average
0.100 17.24% Pervious Area
0.480 82.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 2S: Detained

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

50-Year Rainfall=5.00"

Runoff Area=0.580 ac

Runoff Volume=8,797 cf

Runoff Depth>4.18"

Tc=5.0 min

CN=95

4.114 cfs
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Hydrograph for Subcatchment 2S: Detained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.02 0.00 0.000
0.60 0.03 0.00 0.000
0.80 0.04 0.00 0.000
1.00 0.05 0.00 0.000
1.20 0.06 0.00 0.000
1.40 0.07 0.00 0.000
1.60 0.09 0.00 0.000
1.80 0.10 0.00 0.000
2.00 0.11 0.00 0.000
2.20 0.12 0.00 0.002
2.40 0.13 0.00 0.003
2.60 0.15 0.00 0.005
2.80 0.16 0.01 0.006
3.00 0.17 0.01 0.008
3.20 0.19 0.01 0.009
3.40 0.20 0.01 0.010
3.60 0.21 0.02 0.012
3.80 0.23 0.02 0.013
4.00 0.24 0.03 0.014
4.20 0.25 0.03 0.016
4.40 0.27 0.04 0.017
4.60 0.28 0.05 0.019
4.80 0.30 0.05 0.021
5.00 0.32 0.06 0.022
5.20 0.33 0.07 0.024
5.40 0.35 0.08 0.025
5.60 0.36 0.09 0.027
5.80 0.38 0.10 0.029
6.00 0.40 0.11 0.030
6.20 0.42 0.12 0.032
6.40 0.44 0.13 0.034
6.60 0.46 0.14 0.035
6.80 0.48 0.15 0.037
7.00 0.50 0.17 0.039
7.20 0.52 0.18 0.040
7.40 0.54 0.19 0.042
7.60 0.56 0.21 0.043
7.80 0.58 0.22 0.045
8.00 0.60 0.24 0.047
8.20 0.62 0.26 0.050
8.40 0.65 0.28 0.056
8.60 0.68 0.30 0.061
8.80 0.70 0.32 0.066
9.00 0.74 0.34 0.072
9.20 0.77 0.37 0.075
9.40 0.80 0.39 0.076
9.60 0.83 0.42 0.078
9.80 0.87 0.45 0.086

10.00 0.91 0.48 0.095
10.20 0.95 0.52 0.107
10.40 0.99 0.56 0.120
10.60 1.05 0.60 0.135

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 1.11 0.66 0.156
11.00 1.18 0.72 0.179
11.20 1.26 0.79 0.220
11.40 1.36 0.88 0.274
11.60 1.53 1.04 0.514
11.80 2.15 1.63 1.834
12.00 3.31 2.76 3.419
12.20 3.49 2.93 0.508
12.40 3.63 3.06 0.366
12.60 3.72 3.15 0.251
12.80 3.79 3.23 0.217
13.00 3.86 3.29 0.187
13.20 3.92 3.35 0.166
13.40 3.97 3.40 0.150
13.60 4.02 3.45 0.134
13.80 4.06 3.49 0.123
14.00 4.10 3.53 0.111
14.20 4.14 3.57 0.104
14.40 4.17 3.60 0.100
14.60 4.20 3.63 0.096
14.80 4.24 3.66 0.092
15.00 4.27 3.70 0.088
15.20 4.30 3.72 0.084
15.40 4.32 3.75 0.080
15.60 4.35 3.78 0.076
15.80 4.38 3.80 0.072
16.00 4.40 3.83 0.068
16.20 4.42 3.85 0.066
16.40 4.45 3.87 0.064
16.60 4.47 3.89 0.063
16.80 4.49 3.91 0.061
17.00 4.51 3.93 0.060
17.20 4.53 3.95 0.058
17.40 4.55 3.97 0.057
17.60 4.57 3.99 0.056
17.80 4.59 4.01 0.054
18.00 4.61 4.03 0.053
18.20 4.62 4.05 0.051
18.40 4.64 4.06 0.050
18.60 4.66 4.08 0.048
18.80 4.67 4.10 0.047
19.00 4.69 4.11 0.045
19.20 4.70 4.13 0.044
19.40 4.72 4.14 0.043
19.60 4.73 4.16 0.041
19.80 4.75 4.17 0.040
20.00 4.76 4.18 0.038
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Summary for Subcatchment 3S: Undetained

Runoff = 0.436 cfs @ 11.95 hrs,  Volume= 984 cf,  Depth> 4.52"
     Routed to Link 4L : POST (Combined)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  50-Year Rainfall=5.00"

Area (ac) CN Description
0.060 98 Paved parking, HSG D
0.060 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 3S: Undetained

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210

F
lo

w
  
(c

fs
)

0.48
0.46
0.44
0.42

0.4
0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Type II 24-hr

50-Year Rainfall=5.00"

Runoff Area=0.060 ac

Runoff Volume=984 cf

Runoff Depth>4.52"

Tc=5.0 min

CN=98

0.436 cfs
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Hydrograph for Subcatchment 3S: Undetained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.02 0.00 0.000
0.60 0.03 0.00 0.000
0.80 0.04 0.00 0.000
1.00 0.05 0.00 0.000
1.20 0.06 0.00 0.001
1.40 0.07 0.00 0.001
1.60 0.09 0.01 0.001
1.80 0.10 0.01 0.001
2.00 0.11 0.02 0.002
2.20 0.12 0.02 0.002
2.40 0.13 0.03 0.002
2.60 0.15 0.04 0.002
2.80 0.16 0.04 0.002
3.00 0.17 0.05 0.002
3.20 0.19 0.06 0.003
3.40 0.20 0.07 0.003
3.60 0.21 0.08 0.003
3.80 0.23 0.09 0.003
4.00 0.24 0.10 0.003
4.20 0.25 0.11 0.003
4.40 0.27 0.12 0.003
4.60 0.28 0.13 0.004
4.80 0.30 0.14 0.004
5.00 0.32 0.16 0.004
5.20 0.33 0.17 0.004
5.40 0.35 0.18 0.004
5.60 0.36 0.20 0.004
5.80 0.38 0.21 0.005
6.00 0.40 0.23 0.005
6.20 0.42 0.24 0.005
6.40 0.44 0.26 0.005
6.60 0.46 0.28 0.005
6.80 0.48 0.30 0.005
7.00 0.50 0.31 0.005
7.20 0.52 0.33 0.006
7.40 0.54 0.35 0.006
7.60 0.56 0.37 0.006
7.80 0.58 0.39 0.006
8.00 0.60 0.41 0.006
8.20 0.62 0.43 0.007
8.40 0.65 0.45 0.007
8.60 0.68 0.48 0.008
8.80 0.70 0.51 0.008
9.00 0.74 0.54 0.009
9.20 0.77 0.57 0.009
9.40 0.80 0.60 0.009
9.60 0.83 0.63 0.009
9.80 0.87 0.66 0.010

10.00 0.91 0.70 0.011
10.20 0.95 0.74 0.013
10.40 0.99 0.79 0.014
10.60 1.05 0.84 0.016

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 1.11 0.89 0.018
11.00 1.18 0.96 0.020
11.20 1.26 1.04 0.025
11.40 1.36 1.14 0.031
11.60 1.53 1.31 0.057
11.80 2.15 1.93 0.198
12.00 3.31 3.08 0.361
12.20 3.49 3.26 0.053
12.40 3.63 3.39 0.038
12.60 3.72 3.48 0.026
12.80 3.79 3.56 0.023
13.00 3.86 3.63 0.020
13.20 3.92 3.68 0.017
13.40 3.97 3.74 0.016
13.60 4.02 3.78 0.014
13.80 4.06 3.83 0.013
14.00 4.10 3.86 0.012
14.20 4.14 3.90 0.011
14.40 4.17 3.94 0.010
14.60 4.20 3.97 0.010
14.80 4.24 4.00 0.010
15.00 4.27 4.03 0.009
15.20 4.30 4.06 0.009
15.40 4.32 4.09 0.008
15.60 4.35 4.12 0.008
15.80 4.38 4.14 0.008
16.00 4.40 4.16 0.007
16.20 4.42 4.19 0.007
16.40 4.45 4.21 0.007
16.60 4.47 4.23 0.007
16.80 4.49 4.25 0.006
17.00 4.51 4.27 0.006
17.20 4.53 4.29 0.006
17.40 4.55 4.31 0.006
17.60 4.57 4.33 0.006
17.80 4.59 4.35 0.006
18.00 4.61 4.37 0.005
18.20 4.62 4.39 0.005
18.40 4.64 4.40 0.005
18.60 4.66 4.42 0.005
18.80 4.67 4.44 0.005
19.00 4.69 4.45 0.005
19.20 4.70 4.47 0.005
19.40 4.72 4.48 0.004
19.60 4.73 4.50 0.004
19.80 4.75 4.51 0.004
20.00 4.76 4.52 0.004
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Summary for Pond 3P: UG

Inflow Area = 25,265 sf, 82.76% Impervious,  Inflow Depth > 4.18"    for  50-Year event
Inflow = 4.114 cfs @ 11.95 hrs,  Volume= 8,797 cf
Outflow = 1.248 cfs @ 12.08 hrs,  Volume= 8,762 cf,  Atten= 70%,  Lag= 7.6 min
Primary = 1.248 cfs @ 12.08 hrs,  Volume= 8,762 cf
     Routed to Link 4L : POST (Combined)
Secondary = 0.000 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link 4L : POST (Combined)

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Peak Elev= 981.32' @ 12.08 hrs   Surf.Area= 1,190 sf   Storage= 2,574 cf

Plug-Flow detention time= 20.2 min calculated for 8,762 cf (100% of inflow)
Center-of-Mass det. time= 18.3 min ( 749.9 - 731.6 )

Volume Invert Avail.Storage Storage Description
#1A 977.50' 1,405 cf 17.00'W x 70.00'L x 4.50'H Field A

5,355 cf Overall - 1,843 cf Embedded = 3,512 cf  x 40.0% Voids
#2A 978.00' 1,477 cf ADS N-12  36"  x 9  Inside #1

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
9 Chambers in 3 Rows
14.00' Header x 7.10 sf  x 2 = 198.8 cf Inside

2,882 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 977.50' 12.0"  Round Culvert

L= 45.0'   CPP, projecting, no headwall,  Ke= 0.900
Inlet / Outlet Invert= 977.50' / 976.60'   S= 0.0200 '/'   Cc= 0.900
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf

#2 Device 1 977.50' 5.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#3 Device 1 1,000.00' 3.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#4 Device 1 981.50' 2.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)
#5 Secondary 982.50' 2.0" x 4.0" Horiz. Orifice/Grate  C= 0.600

Limited to weir flow at low heads

Primary OutFlow  Max=1.248 cfs @ 12.08 hrs  HW=981.32'   (Free Discharge)
1=Culvert  (Passes 1.248 cfs of 5.441 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.248 cfs @ 9.15 fps)
3=Orifice/Grate  ( Controls 0.000 cfs)
4=Sharp-Crested Rectangular Weir  ( Controls 0.000 cfs)

Secondary OutFlow  Max=0.000 cfs @ 0.00 hrs  HW=977.50'   (Free Discharge)
5=Orifice/Grate  ( Controls 0.000 cfs)
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Pond 3P: UG - Chamber Wizard Field A

Chamber Model = ADS N-12  36" (ADS N-12® Pipe)

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

3 Chambers/Row x 20.00' Long +3.50' Header x 2 = 67.00' Row Length +18.0" End Stone x 2 = 70.00' Base
Length
3 Rows x 42.0" Wide + 21.0" Spacing x 2 + 18.0" Side Stone x 2 = 17.00' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

9 Chambers x 142.0 cf + 14.00' Header x 7.10 sf x 2 = 1,476.8 cf Chamber Storage
9 Chambers x 177.2 cf + 14.00' Header x 8.86 sf x 2 = 1,843.1 cf Displacement

5,355.0 cf Field - 1,843.1 cf Chambers = 3,511.9 cf Stone x 40.0% Voids = 1,404.8 cf Stone Storage

Chamber Storage + Stone Storage = 2,881.6 cf = 0.066 af
Overall Storage Efficiency = 53.8%
Overall System Size = 70.00' x 17.00' x 4.50'

9 Chambers
198.3 cy Field
130.1 cy Stone
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Pond 3P: UG

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)

20191817161514131211109876543210

F
lo

w
  
(c

fs
)

4

3

2

1

0

Inflow Area=25,265 sf

Peak Elev=981.32'

Storage=2,574 cf

4.114 cfs

1.248 cfs
1.248 cfs

0.000 cfs
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Hydrograph for Pond 3P: UG

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

0.00 0.000 0 977.50 0.000 0.000 0.000
0.40 0.000 0 977.50 0.000 0.000 0.000
0.80 0.000 0 977.50 0.000 0.000 0.000
1.20 0.000 0 977.50 0.000 0.000 0.000
1.60 0.000 0 977.50 0.000 0.000 0.000
2.00 0.000 0 977.50 0.000 0.000 0.000
2.40 0.003 1 977.50 0.002 0.002 0.000
2.80 0.006 4 977.51 0.004 0.004 0.000
3.20 0.009 6 977.51 0.007 0.007 0.000
3.60 0.012 9 977.52 0.010 0.010 0.000
4.00 0.014 11 977.52 0.013 0.013 0.000
4.40 0.017 14 977.53 0.016 0.016 0.000
4.80 0.021 16 977.53 0.019 0.019 0.000
5.20 0.024 19 977.54 0.022 0.022 0.000
5.60 0.027 22 977.55 0.025 0.025 0.000
6.00 0.030 25 977.55 0.028 0.028 0.000
6.40 0.034 28 977.56 0.032 0.032 0.000
6.80 0.037 31 977.56 0.035 0.035 0.000
7.20 0.040 33 977.57 0.038 0.038 0.000
7.60 0.043 36 977.58 0.041 0.041 0.000
8.00 0.047 39 977.58 0.045 0.045 0.000
8.40 0.056 44 977.59 0.050 0.050 0.000
8.80 0.066 53 977.61 0.060 0.060 0.000
9.20 0.075 61 977.63 0.070 0.070 0.000
9.60 0.078 66 977.64 0.075 0.075 0.000

10.00 0.095 75 977.66 0.086 0.086 0.000
10.40 0.120 92 977.69 0.105 0.105 0.000
10.80 0.156 116 977.74 0.139 0.139 0.000
11.20 0.220 144 977.80 0.191 0.191 0.000
11.60 0.514 213 977.95 0.319 0.319 0.000
12.00 3.419 2,293 980.83 1.159 1.159 0.000
12.40 0.366 1,863 980.26 1.049 1.049 0.000
12.80 0.217 927 979.12 0.781 0.781 0.000
13.20 0.166 297 978.15 0.434 0.434 0.000
13.60 0.134 131 977.78 0.167 0.167 0.000
14.00 0.111 107 977.72 0.122 0.122 0.000
14.40 0.100 94 977.70 0.107 0.107 0.000
14.80 0.092 85 977.68 0.097 0.097 0.000
15.20 0.084 78 977.66 0.089 0.089 0.000
15.60 0.076 71 977.65 0.081 0.081 0.000
16.00 0.068 64 977.63 0.073 0.073 0.000
16.40 0.064 58 977.62 0.067 0.067 0.000
16.80 0.061 55 977.62 0.063 0.063 0.000
17.20 0.058 53 977.61 0.060 0.060 0.000
17.60 0.056 50 977.61 0.057 0.057 0.000
18.00 0.053 48 977.60 0.054 0.054 0.000
18.40 0.050 45 977.59 0.051 0.051 0.000
18.80 0.047 43 977.59 0.049 0.049 0.000
19.20 0.044 40 977.58 0.046 0.046 0.000
19.60 0.041 38 977.58 0.043 0.043 0.000
20.00 0.038 35 977.57 0.040 0.040 0.000
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Summary for Link 4L: POST (Combined)

Inflow Area = 27,878 sf, 84.38% Impervious,  Inflow Depth > 4.20"    for  50-Year event
Inflow = 1.523 cfs @ 11.99 hrs,  Volume= 9,746 cf
Primary = 1.523 cfs @ 11.99 hrs,  Volume= 9,746 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs

Link 4L: POST (Combined)

Inflow
Primary

Hydrograph

Time  (hours)
20191817161514131211109876543210

F
lo

w
  
(c

fs
) 1

0

Inflow Area=27,878 sf
1.523 cfs

1.523 cfs
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Hydrograph for Link 4L: POST (Combined)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0.00 0.000
0.20 0.000 0.00 0.000
0.40 0.000 0.00 0.000
0.60 0.000 0.00 0.000
0.80 0.000 0.00 0.000
1.00 0.000 0.00 0.000
1.20 0.001 0.00 0.001
1.40 0.001 0.00 0.001
1.60 0.001 0.00 0.001
1.80 0.001 0.00 0.001
2.00 0.002 0.00 0.002
2.20 0.002 0.00 0.002
2.40 0.004 0.00 0.004
2.60 0.005 0.00 0.005
2.80 0.007 0.00 0.007
3.00 0.008 0.00 0.008
3.20 0.010 0.00 0.010
3.40 0.011 0.00 0.011
3.60 0.013 0.00 0.013
3.80 0.014 0.00 0.014
4.00 0.016 0.00 0.016
4.20 0.017 0.00 0.017
4.40 0.019 0.00 0.019
4.60 0.021 0.00 0.021
4.80 0.022 0.00 0.022
5.00 0.024 0.00 0.024
5.20 0.026 0.00 0.026
5.40 0.028 0.00 0.028
5.60 0.029 0.00 0.029
5.80 0.031 0.00 0.031
6.00 0.033 0.00 0.033
6.20 0.035 0.00 0.035
6.40 0.037 0.00 0.037
6.60 0.038 0.00 0.038
6.80 0.040 0.00 0.040
7.00 0.042 0.00 0.042
7.20 0.044 0.00 0.044
7.40 0.046 0.00 0.046
7.60 0.047 0.00 0.047
7.80 0.049 0.00 0.049
8.00 0.051 0.00 0.051
8.20 0.053 0.00 0.053
8.40 0.058 0.00 0.058
8.60 0.063 0.00 0.063
8.80 0.068 0.00 0.068
9.00 0.074 0.00 0.074
9.20 0.079 0.00 0.079
9.40 0.082 0.00 0.082
9.60 0.084 0.00 0.084
9.80 0.090 0.00 0.090

10.00 0.097 0.00 0.097
10.20 0.107 0.00 0.107
10.40 0.119 0.00 0.119
10.60 0.133 0.00 0.133

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

10.80 0.157 0.00 0.157
11.00 0.182 0.00 0.182
11.20 0.216 0.00 0.216
11.40 0.267 0.00 0.267
11.60 0.376 0.00 0.376
11.80 0.881 0.00 0.881
12.00 1.520 0.00 1.520
12.20 1.228 0.00 1.228
12.40 1.087 0.00 1.087
12.60 0.945 0.00 0.945
12.80 0.804 0.00 0.804
13.00 0.652 0.00 0.652
13.20 0.452 0.00 0.452
13.40 0.259 0.00 0.259
13.60 0.181 0.00 0.181
13.80 0.150 0.00 0.150
14.00 0.134 0.00 0.134
14.20 0.124 0.00 0.124
14.40 0.117 0.00 0.117
14.60 0.112 0.00 0.112
14.80 0.107 0.00 0.107
15.00 0.102 0.00 0.102
15.20 0.098 0.00 0.098
15.40 0.093 0.00 0.093
15.60 0.089 0.00 0.089
15.80 0.084 0.00 0.084
16.00 0.080 0.00 0.080
16.20 0.076 0.00 0.076
16.40 0.073 0.00 0.073
16.60 0.071 0.00 0.071
16.80 0.070 0.00 0.070
17.00 0.068 0.00 0.068
17.20 0.066 0.00 0.066
17.40 0.065 0.00 0.065
17.60 0.063 0.00 0.063
17.80 0.061 0.00 0.061
18.00 0.060 0.00 0.060
18.20 0.058 0.00 0.058
18.40 0.057 0.00 0.057
18.60 0.055 0.00 0.055
18.80 0.053 0.00 0.053
19.00 0.052 0.00 0.052
19.20 0.050 0.00 0.050
19.40 0.049 0.00 0.049
19.60 0.047 0.00 0.047
19.80 0.046 0.00 0.046
20.00 0.044 0.00 0.044
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Time span=0.00-20.00 hrs, dt=0.04 hrs, 501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=0.550 ac   92.73% Impervious   Runoff Depth>4.78"Subcatchment 1S: PRE
   Tc=5.0 min   CN=97   Runoff=4.298 cfs  9,550 cf

Runoff Area=0.580 ac   82.76% Impervious   Runoff Depth>4.56"Subcatchment 2S: Detained
   Tc=5.0 min   CN=95   Runoff=4.460 cfs  9,590 cf

Runoff Area=0.060 ac   100.00% Impervious   Runoff Depth>4.90"Subcatchment 3S: Undetained
   Tc=5.0 min   CN=98   Runoff=0.471 cfs  1,067 cf

Peak Elev=981.74'  Storage=2,757 cf   Inflow=4.460 cfs  9,590 cfPond 3P: UG
   Primary=1.939 cfs  9,552 cf   Secondary=0.000 cfs  0 cf   Outflow=1.939 cfs  9,552 cf

   Inflow=2.145 cfs  10,620 cfLink 4L: POST (Combined)
   Primary=2.145 cfs  10,620 cf

Total Runoff Area = 51,836 sf   Runoff Volume = 20,207 cf   Average Runoff Depth = 4.68"
11.76% Pervious = 6,098 sf     88.24% Impervious = 45,738 sf
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Summary for Subcatchment 1S: PRE

Runoff = 4.298 cfs @ 11.95 hrs,  Volume= 9,550 cf,  Depth> 4.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  100-Year Rainfall=5.40"

Area (ac) CN Description
0.510 98 Paved parking, HSG D
0.040 78 Meadow, non-grazed, HSG D
0.550 97 Weighted Average
0.040 7.27% Pervious Area
0.510 92.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 1S: PRE

Runoff

Hydrograph

Time  (hours)

20191817161514131211109876543210
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Type II 24-hr

100-Year Rainfall=5.40"

Runoff Area=0.550 ac

Runoff Volume=9,550 cf

Runoff Depth>4.78"

Tc=5.0 min

CN=97

4.298 cfs
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Hydrograph for Subcatchment 1S: PRE

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.02 0.00 0.000
0.60 0.03 0.00 0.000
0.80 0.04 0.00 0.000
1.00 0.06 0.00 0.000
1.20 0.07 0.00 0.001
1.40 0.08 0.00 0.003
1.60 0.09 0.00 0.005
1.80 0.11 0.01 0.007
2.00 0.12 0.01 0.010
2.20 0.13 0.01 0.012
2.40 0.15 0.02 0.013
2.60 0.16 0.02 0.015
2.80 0.17 0.03 0.017
3.00 0.19 0.04 0.019
3.20 0.20 0.04 0.020
3.40 0.21 0.05 0.022
3.60 0.23 0.06 0.023
3.80 0.24 0.07 0.024
4.00 0.26 0.08 0.026
4.20 0.27 0.09 0.027
4.40 0.29 0.10 0.029
4.60 0.31 0.11 0.031
4.80 0.32 0.12 0.032
5.00 0.34 0.13 0.034
5.20 0.36 0.14 0.036
5.40 0.38 0.16 0.037
5.60 0.39 0.17 0.039
5.80 0.41 0.19 0.041
6.00 0.43 0.20 0.042
6.20 0.45 0.22 0.044
6.40 0.47 0.23 0.045
6.60 0.49 0.25 0.047
6.80 0.51 0.27 0.048
7.00 0.53 0.29 0.050
7.20 0.56 0.30 0.051
7.40 0.58 0.32 0.053
7.60 0.60 0.34 0.054
7.80 0.62 0.36 0.056
8.00 0.65 0.38 0.057
8.20 0.67 0.41 0.062
8.40 0.70 0.43 0.067
8.60 0.73 0.46 0.073
8.80 0.76 0.48 0.079
9.00 0.79 0.51 0.085
9.20 0.83 0.55 0.088
9.40 0.86 0.58 0.088
9.60 0.90 0.61 0.090
9.80 0.94 0.65 0.099

10.00 0.98 0.68 0.108
10.20 1.02 0.73 0.121
10.40 1.07 0.78 0.135
10.60 1.13 0.83 0.151

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 1.20 0.89 0.174
11.00 1.27 0.96 0.197
11.20 1.36 1.05 0.241
11.40 1.47 1.15 0.298
11.60 1.66 1.34 0.555
11.80 2.33 1.99 1.947
12.00 3.58 3.23 3.561
12.20 3.77 3.43 0.527
12.40 3.92 3.57 0.379
12.60 4.01 3.67 0.260
12.80 4.10 3.75 0.225
13.00 4.17 3.82 0.194
13.20 4.23 3.88 0.172
13.40 4.29 3.94 0.155
13.60 4.34 3.99 0.139
13.80 4.39 4.04 0.127
14.00 4.43 4.08 0.115
14.20 4.47 4.12 0.108
14.40 4.50 4.15 0.104
14.60 4.54 4.19 0.099
14.80 4.58 4.22 0.095
15.00 4.61 4.26 0.091
15.20 4.64 4.29 0.087
15.40 4.67 4.32 0.083
15.60 4.70 4.35 0.079
15.80 4.73 4.37 0.074
16.00 4.75 4.40 0.070
16.20 4.78 4.42 0.068
16.40 4.80 4.45 0.066
16.60 4.82 4.47 0.065
16.80 4.85 4.49 0.063
17.00 4.87 4.52 0.062
17.20 4.89 4.54 0.060
17.40 4.91 4.56 0.059
17.60 4.93 4.58 0.057
17.80 4.95 4.60 0.056
18.00 4.97 4.62 0.054
18.20 4.99 4.64 0.053
18.40 5.01 4.66 0.051
18.60 5.03 4.68 0.050
18.80 5.05 4.69 0.048
19.00 5.06 4.71 0.047
19.20 5.08 4.73 0.045
19.40 5.10 4.74 0.044
19.60 5.11 4.76 0.042
19.80 5.13 4.77 0.041
20.00 5.14 4.79 0.039
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Summary for Subcatchment 2S: Detained

Runoff = 4.460 cfs @ 11.95 hrs,  Volume= 9,590 cf,  Depth> 4.56"
     Routed to Pond 3P : UG

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  100-Year Rainfall=5.40"

Area (ac) CN Description
0.100 78 Meadow, non-grazed, HSG D
0.480 98 Paved parking, HSG D
0.580 95 Weighted Average
0.100 17.24% Pervious Area
0.480 82.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 2S: Detained

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr

100-Year Rainfall=5.40"

Runoff Area=0.580 ac

Runoff Volume=9,590 cf

Runoff Depth>4.56"

Tc=5.0 min

CN=95

4.460 cfs
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Hydrograph for Subcatchment 2S: Detained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.02 0.00 0.000
0.60 0.03 0.00 0.000
0.80 0.04 0.00 0.000
1.00 0.06 0.00 0.000
1.20 0.07 0.00 0.000
1.40 0.08 0.00 0.000
1.60 0.09 0.00 0.000
1.80 0.11 0.00 0.000
2.00 0.12 0.00 0.001
2.20 0.13 0.00 0.003
2.40 0.15 0.00 0.005
2.60 0.16 0.00 0.006
2.80 0.17 0.01 0.008
3.00 0.19 0.01 0.010
3.20 0.20 0.01 0.011
3.40 0.21 0.02 0.013
3.60 0.23 0.02 0.014
3.80 0.24 0.03 0.016
4.00 0.26 0.03 0.017
4.20 0.27 0.04 0.019
4.40 0.29 0.05 0.020
4.60 0.31 0.06 0.022
4.80 0.32 0.06 0.024
5.00 0.34 0.07 0.026
5.20 0.36 0.08 0.027
5.40 0.38 0.09 0.029
5.60 0.39 0.10 0.031
5.80 0.41 0.11 0.033
6.00 0.43 0.13 0.035
6.20 0.45 0.14 0.036
6.40 0.47 0.15 0.038
6.60 0.49 0.16 0.040
6.80 0.51 0.18 0.042
7.00 0.53 0.19 0.043
7.20 0.56 0.21 0.045
7.40 0.58 0.22 0.047
7.60 0.60 0.24 0.049
7.80 0.62 0.26 0.050
8.00 0.65 0.28 0.052
8.20 0.67 0.29 0.056
8.40 0.70 0.32 0.062
8.60 0.73 0.34 0.068
8.80 0.76 0.36 0.074
9.00 0.79 0.39 0.080
9.20 0.83 0.42 0.083
9.40 0.86 0.45 0.084
9.60 0.90 0.48 0.086
9.80 0.94 0.51 0.095

10.00 0.98 0.54 0.105
10.20 1.02 0.58 0.117
10.40 1.07 0.63 0.132
10.60 1.13 0.68 0.148

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 1.20 0.74 0.171
11.00 1.27 0.80 0.196
11.20 1.36 0.88 0.241
11.40 1.47 0.98 0.299
11.60 1.66 1.16 0.560
11.80 2.33 1.80 1.994
12.00 3.58 3.02 3.705
12.20 3.77 3.21 0.550
12.40 3.92 3.35 0.396
12.60 4.01 3.45 0.271
12.80 4.10 3.53 0.235
13.00 4.17 3.60 0.203
13.20 4.23 3.66 0.179
13.40 4.29 3.72 0.162
13.60 4.34 3.77 0.145
13.80 4.39 3.81 0.133
14.00 4.43 3.85 0.120
14.20 4.47 3.89 0.113
14.40 4.50 3.93 0.108
14.60 4.54 3.97 0.104
14.80 4.58 4.00 0.100
15.00 4.61 4.03 0.095
15.20 4.64 4.06 0.091
15.40 4.67 4.09 0.087
15.60 4.70 4.12 0.082
15.80 4.73 4.15 0.078
16.00 4.75 4.17 0.074
16.20 4.78 4.20 0.071
16.40 4.80 4.22 0.069
16.60 4.82 4.25 0.068
16.80 4.85 4.27 0.066
17.00 4.87 4.29 0.065
17.20 4.89 4.31 0.063
17.40 4.91 4.33 0.062
17.60 4.93 4.35 0.060
17.80 4.95 4.37 0.058
18.00 4.97 4.39 0.057
18.20 4.99 4.41 0.055
18.40 5.01 4.43 0.054
18.60 5.03 4.45 0.052
18.80 5.05 4.47 0.051
19.00 5.06 4.48 0.049
19.20 5.08 4.50 0.048
19.40 5.10 4.51 0.046
19.60 5.11 4.53 0.044
19.80 5.13 4.54 0.043
20.00 5.14 4.56 0.041
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Summary for Subcatchment 3S: Undetained

Runoff = 0.471 cfs @ 11.95 hrs,  Volume= 1,067 cf,  Depth> 4.90"
     Routed to Link 4L : POST (Combined)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Type II 24-hr  100-Year Rainfall=5.40"

Area (ac) CN Description
0.060 98 Paved parking, HSG D
0.060 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry,

Subcatchment 3S: Undetained

Runoff

Hydrograph

Time  (hours)
20191817161514131211109876543210
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Type II 24-hr

100-Year Rainfall=5.40"

Runoff Area=0.060 ac

Runoff Volume=1,067 cf

Runoff Depth>4.90"

Tc=5.0 min

CN=98

0.471 cfs
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Hydrograph for Subcatchment 3S: Undetained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.20 0.01 0.00 0.000
0.40 0.02 0.00 0.000
0.60 0.03 0.00 0.000
0.80 0.04 0.00 0.000
1.00 0.06 0.00 0.000
1.20 0.07 0.00 0.001
1.40 0.08 0.01 0.001
1.60 0.09 0.01 0.001
1.80 0.11 0.02 0.002
2.00 0.12 0.02 0.002
2.20 0.13 0.03 0.002
2.40 0.15 0.04 0.002
2.60 0.16 0.04 0.002
2.80 0.17 0.05 0.003
3.00 0.19 0.06 0.003
3.20 0.20 0.07 0.003
3.40 0.21 0.08 0.003
3.60 0.23 0.09 0.003
3.80 0.24 0.10 0.003
4.00 0.26 0.11 0.003
4.20 0.27 0.12 0.004
4.40 0.29 0.14 0.004
4.60 0.31 0.15 0.004
4.80 0.32 0.16 0.004
5.00 0.34 0.18 0.004
5.20 0.36 0.19 0.004
5.40 0.38 0.21 0.005
5.60 0.39 0.22 0.005
5.80 0.41 0.24 0.005
6.00 0.43 0.26 0.005
6.20 0.45 0.27 0.005
6.40 0.47 0.29 0.005
6.60 0.49 0.31 0.006
6.80 0.51 0.33 0.006
7.00 0.53 0.35 0.006
7.20 0.56 0.37 0.006
7.40 0.58 0.39 0.006
7.60 0.60 0.41 0.006
7.80 0.62 0.43 0.007
8.00 0.65 0.45 0.007
8.20 0.67 0.48 0.007
8.40 0.70 0.50 0.008
8.60 0.73 0.53 0.008
8.80 0.76 0.56 0.009
9.00 0.79 0.59 0.010
9.20 0.83 0.63 0.010
9.40 0.86 0.66 0.010
9.60 0.90 0.69 0.010
9.80 0.94 0.73 0.011

10.00 0.98 0.77 0.012
10.20 1.02 0.81 0.014
10.40 1.07 0.86 0.015
10.60 1.13 0.92 0.017

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

10.80 1.20 0.98 0.019
11.00 1.27 1.05 0.022
11.20 1.36 1.14 0.027
11.40 1.47 1.25 0.033
11.60 1.66 1.43 0.061
11.80 2.33 2.10 0.214
12.00 3.58 3.35 0.390
12.20 3.77 3.54 0.058
12.40 3.92 3.68 0.042
12.60 4.01 3.78 0.028
12.80 4.10 3.86 0.025
13.00 4.17 3.93 0.021
13.20 4.23 4.00 0.019
13.40 4.29 4.05 0.017
13.60 4.34 4.10 0.015
13.80 4.39 4.15 0.014
14.00 4.43 4.19 0.013
14.20 4.47 4.23 0.012
14.40 4.50 4.27 0.011
14.60 4.54 4.31 0.011
14.80 4.58 4.34 0.010
15.00 4.61 4.37 0.010
15.20 4.64 4.40 0.010
15.40 4.67 4.43 0.009
15.60 4.70 4.46 0.009
15.80 4.73 4.49 0.008
16.00 4.75 4.52 0.008
16.20 4.78 4.54 0.007
16.40 4.80 4.56 0.007
16.60 4.82 4.59 0.007
16.80 4.85 4.61 0.007
17.00 4.87 4.63 0.007
17.20 4.89 4.65 0.007
17.40 4.91 4.68 0.006
17.60 4.93 4.70 0.006
17.80 4.95 4.72 0.006
18.00 4.97 4.74 0.006
18.20 4.99 4.76 0.006
18.40 5.01 4.77 0.006
18.60 5.03 4.79 0.005
18.80 5.05 4.81 0.005
19.00 5.06 4.83 0.005
19.20 5.08 4.84 0.005
19.40 5.10 4.86 0.005
19.60 5.11 4.87 0.005
19.80 5.13 4.89 0.004
20.00 5.14 4.90 0.004
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Summary for Pond 3P: UG

Inflow Area = 25,265 sf, 82.76% Impervious,  Inflow Depth > 4.56"    for  100-Year event
Inflow = 4.460 cfs @ 11.95 hrs,  Volume= 9,590 cf
Outflow = 1.939 cfs @ 12.05 hrs,  Volume= 9,552 cf,  Atten= 57%,  Lag= 6.0 min
Primary = 1.939 cfs @ 12.05 hrs,  Volume= 9,552 cf
     Routed to Link 4L : POST (Combined)
Secondary = 0.000 cfs @ 0.00 hrs,  Volume= 0 cf
     Routed to Link 4L : POST (Combined)

Routing by Stor-Ind method, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs
Peak Elev= 981.74' @ 12.06 hrs   Surf.Area= 1,190 sf   Storage= 2,757 cf

Plug-Flow detention time= 20.1 min calculated for 9,533 cf (99% of inflow)
Center-of-Mass det. time= 18.3 min ( 748.0 - 729.7 )

Volume Invert Avail.Storage Storage Description
#1A 977.50' 1,405 cf 17.00'W x 70.00'L x 4.50'H Field A

5,355 cf Overall - 1,843 cf Embedded = 3,512 cf  x 40.0% Voids
#2A 978.00' 1,477 cf ADS N-12  36"  x 9  Inside #1

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf
9 Chambers in 3 Rows
14.00' Header x 7.10 sf  x 2 = 198.8 cf Inside

2,882 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 977.50' 12.0"  Round Culvert

L= 45.0'   CPP, projecting, no headwall,  Ke= 0.900
Inlet / Outlet Invert= 977.50' / 976.60'   S= 0.0200 '/'   Cc= 0.900
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf

#2 Device 1 977.50' 5.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#3 Device 1 1,000.00' 3.0" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#4 Device 1 981.50' 2.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)
#5 Secondary 982.50' 2.0" x 4.0" Horiz. Orifice/Grate  C= 0.600

Limited to weir flow at low heads

Primary OutFlow  Max=1.789 cfs @ 12.05 hrs  HW=981.68'   (Free Discharge)
1=Culvert  (Passes 1.789 cfs of 5.725 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.308 cfs @ 9.59 fps)
3=Orifice/Grate  ( Controls 0.000 cfs)
4=Sharp-Crested Rectangular Weir  (Weir Controls 0.481 cfs @ 1.38 fps)

Secondary OutFlow  Max=0.000 cfs @ 0.00 hrs  HW=977.50'   (Free Discharge)
5=Orifice/Grate  ( Controls 0.000 cfs)
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Pond 3P: UG - Chamber Wizard Field A

Chamber Model = ADS N-12  36" (ADS N-12® Pipe)

Inside= 36.1"W x 36.1"H => 7.10 sf x 20.00'L = 142.0 cf
Outside= 42.0"W x 42.0"H => 8.86 sf x 20.00'L = 177.2 cf

42.0" Wide + 21.0" Spacing = 63.0" C-C Row Spacing

3 Chambers/Row x 20.00' Long +3.50' Header x 2 = 67.00' Row Length +18.0" End Stone x 2 = 70.00' Base
Length
3 Rows x 42.0" Wide + 21.0" Spacing x 2 + 18.0" Side Stone x 2 = 17.00' Base Width
6.0" Stone Base + 42.0" Chamber Height + 6.0" Stone Cover = 4.50' Field Height

9 Chambers x 142.0 cf + 14.00' Header x 7.10 sf x 2 = 1,476.8 cf Chamber Storage
9 Chambers x 177.2 cf + 14.00' Header x 8.86 sf x 2 = 1,843.1 cf Displacement

5,355.0 cf Field - 1,843.1 cf Chambers = 3,511.9 cf Stone x 40.0% Voids = 1,404.8 cf Stone Storage

Chamber Storage + Stone Storage = 2,881.6 cf = 0.066 af
Overall Storage Efficiency = 53.8%
Overall System Size = 70.00' x 17.00' x 4.50'

9 Chambers
198.3 cy Field
130.1 cy Stone
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Pond 3P: UG

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)

20191817161514131211109876543210
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Inflow Area=25,265 sf

Peak Elev=981.74'

Storage=2,757 cf

4.460 cfs

1.939 cfs
1.939 cfs

0.000 cfs
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Hydrograph for Pond 3P: UG

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

0.00 0.000 0 977.50 0.000 0.000 0.000
0.40 0.000 0 977.50 0.000 0.000 0.000
0.80 0.000 0 977.50 0.000 0.000 0.000
1.20 0.000 0 977.50 0.000 0.000 0.000
1.60 0.000 0 977.50 0.000 0.000 0.000
2.00 0.001 0 977.50 0.000 0.000 0.000
2.40 0.005 2 977.51 0.003 0.003 0.000
2.80 0.008 5 977.51 0.006 0.006 0.000
3.20 0.011 8 977.52 0.009 0.009 0.000
3.60 0.014 11 977.52 0.012 0.012 0.000
4.00 0.017 13 977.53 0.015 0.015 0.000
4.40 0.020 16 977.53 0.018 0.018 0.000
4.80 0.024 19 977.54 0.022 0.022 0.000
5.20 0.027 22 977.55 0.025 0.025 0.000
5.60 0.031 25 977.55 0.029 0.029 0.000
6.00 0.035 28 977.56 0.032 0.032 0.000
6.40 0.038 31 977.57 0.036 0.036 0.000
6.80 0.042 35 977.57 0.039 0.039 0.000
7.20 0.045 38 977.58 0.043 0.043 0.000
7.60 0.049 41 977.59 0.046 0.046 0.000
8.00 0.052 44 977.59 0.050 0.050 0.000
8.40 0.062 49 977.60 0.056 0.056 0.000
8.80 0.074 58 977.62 0.067 0.067 0.000
9.20 0.083 68 977.64 0.078 0.078 0.000
9.60 0.086 73 977.65 0.083 0.083 0.000

10.00 0.105 83 977.67 0.095 0.095 0.000
10.40 0.132 102 977.71 0.116 0.116 0.000
10.80 0.171 125 977.76 0.154 0.154 0.000
11.20 0.241 154 977.82 0.209 0.209 0.000
11.60 0.560 229 977.98 0.343 0.343 0.000
12.00 3.705 2,526 981.20 1.227 1.227 0.000
12.40 0.396 1,983 980.41 1.080 1.080 0.000
12.80 0.235 1,033 979.26 0.817 0.817 0.000
13.20 0.179 361 978.31 0.509 0.509 0.000
13.60 0.145 143 977.80 0.189 0.189 0.000
14.00 0.120 113 977.74 0.132 0.132 0.000
14.40 0.108 101 977.71 0.115 0.115 0.000
14.80 0.100 92 977.69 0.105 0.105 0.000
15.20 0.091 84 977.68 0.096 0.096 0.000
15.60 0.082 77 977.66 0.088 0.088 0.000
16.00 0.074 69 977.65 0.079 0.079 0.000
16.40 0.069 63 977.63 0.072 0.072 0.000
16.80 0.066 60 977.63 0.068 0.068 0.000
17.20 0.063 57 977.62 0.065 0.065 0.000
17.60 0.060 54 977.61 0.062 0.062 0.000
18.00 0.057 51 977.61 0.059 0.059 0.000
18.40 0.054 49 977.60 0.056 0.056 0.000
18.80 0.051 46 977.60 0.053 0.053 0.000
19.20 0.048 43 977.59 0.049 0.049 0.000
19.60 0.044 41 977.59 0.046 0.046 0.000
20.00 0.041 38 977.58 0.043 0.043 0.000
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Summary for Link 4L: POST (Combined)

Inflow Area = 27,878 sf, 84.38% Impervious,  Inflow Depth > 4.57"    for  100-Year event
Inflow = 2.145 cfs @ 12.05 hrs,  Volume= 10,620 cf
Primary = 2.145 cfs @ 12.05 hrs,  Volume= 10,620 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-20.00 hrs, dt= 0.04 hrs

Link 4L: POST (Combined)

Inflow
Primary

Hydrograph

Time  (hours)
20191817161514131211109876543210

F
lo

w
  
(c

fs
)

2

1

0

Inflow Area=27,878 sf
2.145 cfs

2.145 cfs
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Hydrograph for Link 4L: POST (Combined)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0.00 0.000
0.20 0.000 0.00 0.000
0.40 0.000 0.00 0.000
0.60 0.000 0.00 0.000
0.80 0.000 0.00 0.000
1.00 0.000 0.00 0.000
1.20 0.001 0.00 0.001
1.40 0.001 0.00 0.001
1.60 0.001 0.00 0.001
1.80 0.002 0.00 0.002
2.00 0.002 0.00 0.002
2.20 0.003 0.00 0.003
2.40 0.005 0.00 0.005
2.60 0.007 0.00 0.007
2.80 0.009 0.00 0.009
3.00 0.010 0.00 0.010
3.20 0.012 0.00 0.012
3.40 0.014 0.00 0.014
3.60 0.016 0.00 0.016
3.80 0.017 0.00 0.017
4.00 0.019 0.00 0.019
4.20 0.021 0.00 0.021
4.40 0.022 0.00 0.022
4.60 0.024 0.00 0.024
4.80 0.026 0.00 0.026
5.00 0.028 0.00 0.028
5.20 0.030 0.00 0.030
5.40 0.032 0.00 0.032
5.60 0.034 0.00 0.034
5.80 0.036 0.00 0.036
6.00 0.038 0.00 0.038
6.20 0.039 0.00 0.039
6.40 0.041 0.00 0.041
6.60 0.043 0.00 0.043
6.80 0.045 0.00 0.045
7.00 0.047 0.00 0.047
7.20 0.049 0.00 0.049
7.40 0.051 0.00 0.051
7.60 0.053 0.00 0.053
7.80 0.055 0.00 0.055
8.00 0.057 0.00 0.057
8.20 0.059 0.00 0.059
8.40 0.064 0.00 0.064
8.60 0.070 0.00 0.070
8.80 0.076 0.00 0.076
9.00 0.082 0.00 0.082
9.20 0.088 0.00 0.088
9.40 0.091 0.00 0.091
9.60 0.093 0.00 0.093
9.80 0.099 0.00 0.099

10.00 0.107 0.00 0.107
10.20 0.118 0.00 0.118
10.40 0.131 0.00 0.131
10.60 0.149 0.00 0.149

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

10.80 0.174 0.00 0.174
11.00 0.200 0.00 0.200
11.20 0.236 0.00 0.236
11.40 0.291 0.00 0.291
11.60 0.404 0.00 0.404
11.80 0.926 0.00 0.926
12.00 1.617 0.00 1.617
12.20 1.266 0.00 1.266
12.40 1.121 0.00 1.121
12.60 0.979 0.00 0.979
12.80 0.841 0.00 0.841
13.00 0.696 0.00 0.696
13.20 0.528 0.00 0.528
13.40 0.311 0.00 0.311
13.60 0.204 0.00 0.204
13.80 0.165 0.00 0.165
14.00 0.144 0.00 0.144
14.20 0.133 0.00 0.133
14.40 0.126 0.00 0.126
14.60 0.121 0.00 0.121
14.80 0.116 0.00 0.116
15.00 0.111 0.00 0.111
15.20 0.106 0.00 0.106
15.40 0.101 0.00 0.101
15.60 0.096 0.00 0.096
15.80 0.091 0.00 0.091
16.00 0.087 0.00 0.087
16.20 0.082 0.00 0.082
16.40 0.079 0.00 0.079
16.60 0.077 0.00 0.077
16.80 0.075 0.00 0.075
17.00 0.073 0.00 0.073
17.20 0.072 0.00 0.072
17.40 0.070 0.00 0.070
17.60 0.068 0.00 0.068
17.80 0.066 0.00 0.066
18.00 0.065 0.00 0.065
18.20 0.063 0.00 0.063
18.40 0.061 0.00 0.061
18.60 0.060 0.00 0.060
18.80 0.058 0.00 0.058
19.00 0.056 0.00 0.056
19.20 0.054 0.00 0.054
19.40 0.053 0.00 0.053
19.60 0.051 0.00 0.051
19.80 0.049 0.00 0.049
20.00 0.047 0.00 0.047
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Soil and Location Maps 

 

Section 3 



ZIPS CAR WASH
USGS LOCATION MAP (BRADDOCK, PA)

SITE

WILLIAM PENN HIGHWAY

I-376



Soil Map—Allegheny County, Pennsylvania

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/9/2018
Page 1 of 3
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:15,800.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Allegheny County, Pennsylvania
Survey Area Data: Version 12, Oct 27, 2017

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 5, 2014—Aug 28, 
2014

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Soil Map—Allegheny County, Pennsylvania

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/9/2018
Page 2 of 3



Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

UWB Urban land-Wharton complex, 
gently sloping

0.9 100.0%

Totals for Area of Interest 0.9 100.0%

Soil Map—Allegheny County, Pennsylvania

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/9/2018
Page 3 of 3
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Drainage Maps 

 

Section 4 
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TOTAL TO POINT OF INTEREST (0.55 AC)
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UWB – Urban Land-Wharton Complex 

 

Limitations  Resolution 

Cutbanks Cave Use trench boxes and shoring during trenching activities.  

Corrosive to Concrete/Steel Add limestone or sulfur to modify soil Ph accordingly. 

Droughty N/A 

Easily Erodible Immediately stabilize exposed soils. 

Flooding N/A 

Depth to Saturated Zone/High Water Table N/A 

Hydric/Hydric Inclusions N/A 

Low Strength/Landside Prone Excavate potential low strength soils, place soil in appropriate 
lifts and compaction.  

Slow Percolation Add organics to promote good percolation or excavate and 
replace soils. 

Piping Use trench boxes and shoring during trenching activities for 
utility installation.   

Poor Source of Topsoil Import good quality topsoil as necessary for final stabilizations. 

Frost Action Construct items below frost line applicable to area of work. 

Shrink-Swell N/A 

Potential Sinkhole N/A 

Ponding N/A 

Wetness N/A 

 







   
 

               

RETAIL : : OFFICE : : INDUSTRIAL : : HOTEL : : RESIDENTIAL  |  www.benderson.com 

570 DELAWARE AVENUE 
BUFFALO, NEW YORK 14202 
716.886.0211.P : : 716.886.1026.F 

  
 

 March 14, 2023 
 
 
Township of Wilkins 
Irene J. Pohl Municipal Building 
1110 Peffer Road 
Turtle Creek, PA 15145-1192 
 
Attn: Rebecca Bradley, Manager 
 

RE: Land Development Application  
3475 William Penn Highway (BDP# 2669) 
 

Dear Ms. Bradly: 
 
 In connection with the above-referenced property, enclosed please find our application 
materials seeking approval of our land development application.   
 
 The Subject Property is located on the north side of William Penn Highway and is currently 
improved with a Pep Boys and associated parking areas.  The Subject Property maintains a single 
driveway onto William Penn Highway which is controlled by a traffic signal.   
 
 The project involved the development of the following: 
 

• A proposed 17,745 s.f. commercial building with drive-thru lanes located on both the east 
and west side of the proposed building; 
 

• A 4,997 s.f. fast food restaurant with a drive-thru; 
 

• A proposed Chase Bank ATM;  
 

• The addition of a right in-only drive-way from William Penn Highway; and  
 

• A redevelopment of the parking areas with new asphalt, curbing, lighting, drainage and 
utilities.   

 
 The proposed architecture of the buildings is attractive, and the development will represent 
a significant improvement to the Subject Property and the surrounding area.   We look forward to 
working with the Township on this project.  If you require any further information, please do not 
hesitate to contact me at 716-878-9626 or by e-mail at JamesBoglioli@Benderson.com 
 

    Thank you, 
   BENDERSON DEVELOPMENT COMPANY, LLC 

 
 
 

   James A. Boglioli  

mailto:JamesBoglioli@Benderson.com/
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Chick-fil-A
5200 Buffington Road        

Atlanta, Georgia  
30349-2998

Information contained on this drawing and in all digital files 
produced for above named project may not be reproduced in 
any manner without express written or verbal consent from 
authorized project representatives.
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PERSPECTIVE VIEW PERSPECTIVE VIEW

PERSPECTIVE VIEW PERSPECTIVE VIEW

ATTACHED CANOPY SCHEDULE

Mark Description Count
Overall
Width

Overall
Depth

Tie Back Mounting
(Offset From Top)

Integral
Lighting

C1-C Exterior Canopy 11 6'-4" 1'-0" 0" No

C4-B Exterior Canopy 2 5'-4" 4'-0" 2'-4" Yes

C4-L Exterior Canopy 1 28'-0" 4'-0" 2'-4" Yes

C5-A Exterior Canopy 1 13'-4" 5'-0" 2'-4" Yes

Grand total 15

EXTERIOR ELEVATION EXTERIOR ELEVATION

EXTERIOR ELEVATION EXTERIOR ELEVATION

PERSPECTIVE VIEW - PATIO

DINING PATIO PLAN

PATIO SEATING SCHEDULE

Mark Type Count Manufacturer Model Width Depth Height Material Finish

1 Patio Chair 28 Benchmark Design
Group

WENDOVER CHAIR

2 Patio Table - 4 Top 2 Benchmark Design
Group

TAB3055-3636-AAL-WJ-UH-BDT 3'-0" 3'-0" 2'-5 1/4" Aluminim -
Dark Bronze

RAL 49/66220
(C34 Bronze
One Coat)

3 Patio Table - 4 Top - ADA 3 Benchmark Design
Group

TAB3055-3644-AAL-WJ-UH-BDT 3'-8" 3'-0" 2'-5 1/4" Aluminim -
Dark Bronze

RAL 49/66220
(C34 Bronze
One Coat)

4 Patio Table - 2 Top 4 Benchmark Design
Group

TAB3055-2424-AAL-WJ-BDT 2'-0" 2'-0" 2'-5 1/4" Aluminim -
Dark Bronze

RAL 49/66220
(C34 Bronze
One Coat)

5 Patio Umbrella 5 Tuuci OCEAN MASTER PARASOL

6 Trash Receptacle 2 Benchmark Design
Group

CFA-AL-2444 2'-0" 2'-0" 3'-11" Dark Bronze RAL 49/66220
(C34 Bronze
One Coat)

7 Entrance Bench - 80" 2 Benchmark Design
Group

Wendover Bench - 4131 6'-8" 2'-0" 3'-0" Aluminum -
Dark Bronze

#34 Fine
Textured Bronze
449/96511

8 Bike Rack - Surface Mount 2 Belson Outdoors ORN-2-SF-P 3'-4" 2 3/8" 2'-9" Steel Black Powder
Coated

SITE PLAN

BUILDING FOOTPRINT
(INSIDE FACE OF WALL)

4865 SF

Seat Count  - Interior:

Seat Count - Exterior:

Number of Registers:

Drive-Thru:

LEED Rating

Landscaping Type

Water Filtration Type:

Playground

Kitchen Type:

Exterior Finish Type:

Wall Framing Type:

*Acceptable Values: TOW ER BRICK, 
TOW ER STUCCO, TOW ER BOARD, 
W RAP BRICK, W RAP STUCCO

PROJECT DATA

*Acceptable Values: W OOD STUD, 
W OOD STUD - PREFAB, METAL STUD, 
METAL STUD - PREFAB, STEEL FRAME, 
CMU, VOLUMETRIC MODULAR

*Acceptable Values: 
CENTERLINE

*Acceptable Values: 
YES, NO

*Acceptable Values: 
STANDARD

*Acceptable Values: 
YES, NO

*Acceptable Values: TYPE A, 
TYPE A+B, TYPE A+C, TYPE A+B+C, ETC

*Acceptable Values: 
NOT CERTIFIED, 
CERTIFIED, SILVER, 
GOLD, PLATINUM

Industrialized Construction:
*Acceptable Values:
YES, NO

Number of Parking Spaces:
*Acceptable Values: (Digits)

Number of Accessible Parking Spaces:
*Acceptable Values: (Digits)

Cross Parking:
*Acceptable Values: 

YES, NO

Canopy Type - Order Point:

Canopy Type - Meal Delivery:

Drive Thru Stack Count:
*Acceptable Values: (Digits)

Drive Thru Bypass Lane:
*Acceptable Values: 

YES, NO

Drive Thru Number of Fulfillment Lanes:
*Acceptable Values: (Digits)

Drive Thru Number of Pickup Lanes:
*Acceptable Values: (Digits)

Drive Thru Number of Order Point Pylons:
*Acceptable Values: (Digits)

Drive Thru Number of Pickup Windows:
*Acceptable Values: (Digits)

Square Footage:

DESIGN APPROVAL

SUP SD DD CD

NOT APPROVED - REVISE AND RESUBMIT

APPROVED AS NOTED - REVISE AND RESUBMIT

APPROVED FOR DESIGN INTENT

INITIAL: DATE:

Drive Thru Door:
*Acceptable Values: 

YES, NO

Menu Board - Interior - Count:

Menu Board - Interior - Type:

Menu Board - Walk-up - Type:

Menu Board - Walk-up:

Menu Board - Walk-up - Count:

Menu Board - Interior:

Menu Board - Order Point:

Menu Board - Order Point - Count:

Menu Board - Order Point - Type:

*Acceptable Values: 

YES, NO

*Acceptable Values: (Digits)

*Acceptable Values: (Digits)

*Acceptable Values: (Digits)

*Acceptable Values:
DIGITAL, STATIC, OTHER

*Acceptable Values: (Digits)

*Acceptable Values:
YES, NO

*Acceptable Values:
DOUBLE, SINGLE

*Acceptable Values: (Digits)

*Acceptable Values:
DOUBLE, SINGLE

*Acceptable Values: (Digits)

*Acceptable Values:
DIGITAL, STATIC, OTHER

*Acceptable Values:
YES, NO

*Acceptable Values: (Digits)

*Acceptable Values:
DIGITAL, STATIC, OTHER

Prototype Edition:

*Acceptable Values: LS, 
LSR, LC, LE, SE, DTO

Planned Classification:

*Acceptable Values: 
BASE
MODIFIED-LOW
MODIFIED-MEDIUM
MODIFIED-HIGH
CUSTOM-LOW
CUSTOM-HIGH

PROJECT NOTES

*Record any personal notes with text, views, or schedules

YES

NOT CERTIFIED

STANDARD

TYPE A

NO

CENTERLINE

TOWER BRICK

METAL STUD

YES

#

#

YES

#

YES

#

#

#

#

YES

4704

74

28

DOUBLE

DOUBLE

3

YES

6

DIGITAL

N/A

N/A

N/A

YES

4

DIGITAL

SE

BASE

PERSPECTIVE VIEW

PERSPECTIVE VIEW

CANOPY AREA

1437 SF

NO. DATE DESCRIPTION

4865





 

 

 

 

 

 

 

 

 

 

 

  

 

Transportation Impact Study      

3475 William Penn Highway         

Retail Development 
Wilkins Township, Allegheny County 

 

For Submission To: 
Wilkins Township & PennDOT District 11-0 

 

March 28, 2023 

 

TPD# BEND.00008 

 
 

www.TrafficPD.com 



   

 

 

Page I 

 

www.TrafficPD.com 

 

 

3475 WILLIAM PENN HIGHWAY 

RETAIL DEVELOPMENT 

TRANSPORTATION IMPACT STUDY 

FOR SUBMISSION TO: 

Wilkins Township, Allegheny County, PA 

& PennDOT District 11-0 

Prepared For: 

Benderson Development Company 

570 Delaware Ave. 

Buffalo, New York 14202 

Phone:  (716) 886-0211 

Fax:  (716) 886-1026 

 

March 28, 2023 

 

TPD # BEND.00008 

 

 

Prepared By: 

Traffic Planning and Design, Inc. 

1370 Washington Pike, Suite 515 

Pittsburgh, PA 15017 

 

 

Phone:  (717) 234-1430 

Fax:  (717) 234-4490 

E-mail:  TPD@TrafficPD.com 

Website:  www.trafficpd.com 

 

 

 

 

 

 

 

 

 

 

 

 

 

Michael J. Mudry, P.E., PTOE 

Regional Manager 

Pennsylvania License Number PE-056646-E 

 



   

 

 

Page II 

 

www.TrafficPD.com 

 

Table of Contents 

EXECUTIVE SUMMARY ..................................................................................................................................... IV 

INTRODUCTION ................................................................................................................................................. 1 

EXISTING ROADWAY NETWORK ..................................................................................................................... 1 

EXISTING TRAFFIC CONDITIONS ..................................................................................................................... 3 

BASE (NO-BUILD) CONDITIONS ...................................................................................................................... 3 

PROPOSED SITE ACCESS .................................................................................................................................. 5 

TRIP GENERATION ............................................................................................................................................. 6 

TRIP DISTRIBUTION ........................................................................................................................................... 8 

PROJECTED (BUILD) CONDITION TRAFFIC VOLUMES ................................................................................. 9 

DRIVEWAY CLASSIFICATION ............................................................................................................................ 9 

LEVELS OF SERVICE FOR AN INTERSECTION .............................................................................................. 10 

CAPACITY ANALYSIS METHODOLOGY ........................................................................................................ 10 

LEVELS OF SERVICE IN THE STUDY AREA .................................................................................................... 11 

95TH PERCENTILE QUEUE ANALYSIS ........................................................................................................... 15 

AUXILIARY TURN LANE ANALYSIS ................................................................................................................ 18 

RECOMMENDATIONS ..................................................................................................................................... 19 

 

 

 

 

 

 

 

 

 



   

 

 

Page III 

 

www.TrafficPD.com 

FIGURES 
Figure 1: Site Location 

Figure 2: Proposed Site Plan 

Figure 3: 2023 Existing Condition Peak Hour Traffic Volumes 

Figure 4:  Background Development Peak Hour Trips 

Figure 5: 2024 Base (No-Build) Condition Peak Hour Traffic Volumes 

Figure 6: 2029 Base (No-Build) Condition Peak Hour Traffic Volumes 

Figure 7: Primary (New) Trip Distribution Percentages 

Figure 8: Pass-By Trip Distribution Percentages 

Figure 9: Projected Development Trips – AM Peak Hour 

Figure 10: Projected Development Trips – PM Peak Hour 

Figure 11: Projected Development Trips – SAT Peak Hour 

Figure 12: Total Development Trips 

Figure 13: 2024 Projected (Build) Condition Peak Hour Traffic Volumes 

Figure 14: 2029 Projected (Build) Condition Peak Hour Traffic Volumes 

 

TECHNICAL APPENDICES 

Appendix A: Project Correspondence 

Appendix B: Existing Roadway Conditions 

Appendix C: Turning Movement Counts 

Appendix D: Trip Generation and Distribution Calculations 

Appendix E: Volume Development Worksheets 

Appendix F: Capacity & Queue Analysis Printouts 

Appendix G: Traffic Signal Permit Plans 

Appendix H: Turn Lane Warrant Analysis 

 

 

 

 

 

 

 

 

 

 

 



   

 

 

Page IV 

 

www.TrafficPD.com 

EXECUTIVE SUMMARY 

The purpose of this study is to examine the potential traffic impact associated with the proposed 3475 

William Penn Highway retail development on the roadway network in Wilkins Township, Allegheny County, 

PA.  Based on this evaluation, the following conclusions were reached: 

1. The project scope and the extent of the study area were confirmed with representatives of PennDOT 

and Township staff during the TIS scoping process, with a TIS scoping meeting occurring on October 

17, 2022.  The study area intersections included in this TIS are as follows: 

» William Penn Highway (S.R. 2048) and Penn Center Boulevard/commercial driveway; 

» William Penn Highway (S.R. 2048) and Kingston Drive/commercial driveway; 

» William Penn Highway (.R. 2048) and Home Depot driveway/Pep Boys driveway. 

2. The project site is located on the northeast corner of the intersection of William Penn Highway (S.R. 

2048) & the existing Pep Boys driveway.  Subsequent to the TIS scoping process, the proposed site 

plan has been updated and is now proposed to consist of a total of 22,695 square feet of 

commercial/retail space.  The 22,695 square feet of commercial/retail space is anticipated to comprise 

of the following components: 

» 11,398 square feet of retail/commercial space; 

» a 4,997 square foot fast food restaurant with a drive-through window; 

» a 3,800 square foot restaurant with a drive-through window; 

» a 2,500 square foot coffee/donut shop with a drive-through window; 

» One (1) standalone drive-through ATM machine.    

3. Access to the site is proposed via the existing Pep Boys full-access (private) driveway to William Penn 

Highway (S.R. 2048), and one (1) partial access (westbound right-in only) driveway from William Penn 

Highway (S.R. 2048), located approximately 340 feet east of the existing Pep Boys full-access driveway.  

4. The proposed driveway location sight distances will exceed PennDOT’s Desirable and Safe Stopping 

Sight Distance (SSSD) criteria. 

5. Upon full build-out, the proposed development is expected to generate 238 new vehicle-trips during 

the weekday A.M. peak hour, 160 new vehicle-trips during the weekday P.M. peak hour and 343 new 

vehicle-trips during the Saturday midday peak hour.  

6. Capacity analyses were conducted to determine the quality of operation (LOS) at the study area 

intersections for the 2023 existing, 2024 and 2029 base (no-build), and 2024 and 2029 projected 

(build) conditions.  The capacity analyses were conducted in accordance with the standards contained 

in Appendix A - Policies and Procedures for Transportation Impact Studies Related to Highway 

Occupancy Permits of PennDOT Publication 282, dated September 2022.   

7. The intersection of William Penn Highway (S.R. 2048) and Pep Boys/Home Depot driveway is 

forecasted to operate at an overall intersection level of service (ILOS) of B under 2024 and 2029 

projected conditions with full build-out of the development and the implementation of the 

recommended improvements. 
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8. Under the 2024 and 2029 projected (build) conditions, with implementation of the recommended 

improvements, the study area intersections will operate with an overall intersection level of service 

(ILOS) similar to the 2024 and 2029 base (no-build) conditions.  All overall intersection delays fall 

within PennDOT’s allowable 10-second variance between no-build and build condition scenarios, 

except at the intersection of William Penn Highway (S.R. 2048) and Pep Boys/Home Depot Driveway.  

At the intersection of William Penn Highway (S.R. 2048) and Pep Boys/Home Depot Driveway, the 

overall intersection level of service is projected to decrease from LOS A to LOS B, with an overall 

intersection delay increase of 12.9 seconds during the weekday A.M. peak hour, 7.0 seconds during 

the weekday P.M. peak hour, and 11.4 seconds during the Saturday midday peak hour.  The overall 

intersection levels of service are within acceptable ranges and increases in delay are minimal, which 

according to PennDOT’s TIS guidelines, are considered a marginal LOS degradation. Marginal 

degradation is defined as a drop in overall intersection level of service within a LOS B to LOS D for 

urban areas.  A level of service degradation can be expected at the intersection since the commercial 

property is currently vacant, but once facilitated a large box-store commercial development.   

9. Traffic Planning and Design Inc. (TPD) recommends the following roadway improvements as outlined 

at the study area intersections:   

William Penn Highway (S.R. 2048) & Pep Boys driveway/Home Depot driveway 
» Restripe the existing eastbound left turn lane on William Penn Highway (S.R. 2048) to provide 

200 feet of vehicle storage, not including taper. 

» Optimize traffic signal timing splits.   

 

William Penn Highway (S.R. 2048) & Proposed Right-In Only Driveway 
» Design the site access as a partial-movement (right-in only) medium-volume driveway 

providing one (1) lane ingress. 

As part of PennDOT’s HOP process, the applicant will coordinate and fund the implementation of the 

recommended roadway improvements.  Preliminary construction costs have not been determined at this 

time.   

10. Levels of Service (LOS) for the study area intersections have been summarized in matrix form.  Table I 

details the overall intersection LOS for each study area intersection.   
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TABLE I 

OVERALL INTERSECTION LEVEL OF SERVICE SUMMARY 

Intersection 
Time 

Period 
Existing 

Opening Year 2024 Horizon Year 2029 Meets LOS 

Requirements? Base Projected Projected1 Base Projected Projected1 

William Penn Highway (S.R. 2048) & 

Penn Center Boulevard/Driveway 

AM B (19.9) B (19.9) B (19.7) -- C (20.0) B (19.9) -- Yes 

PM C (23.2) C (23.3) C (23.5) -- C (23.7) C (23.9) -- Yes 

SAT C (21.6) C (21.8) C (22.5) -- C (22.2) C (23.0) -- Yes 

William Penn Highway (S.R. 2048) & 

Kingston Drive/Driveway 

AM C (25.9) C (26.0) C (25.9) -- C (26.3) C (26.3) -- Yes 

PM C (25.5) C (25.5) C (25.5) -- C (25.9) C (26.0) -- Yes 

SAT C (28.0) C (28.4) C (23.0) -- C (28.8) C (23.4) -- Yes 

William Penn Highway (S.R. 2048) & 

Home Depot Driveway/Pep Boys 

Driveway 

AM A (3.3) A (3.6) B (16.8) B (16.7) A (3.6) B (16.6) B (16.5) No2 

PM A (4.3) A (5.2) B (12.1) B (12.2) A (5.2) B (12.1) B (12.2) Yes 

SAT A (5.9) A (6.7) B (18.2) B (18.1) A (6.8) B (18.4) B (18.4) No2 

 

Base = No-Build scenario         Projected = Build scenario with development 
1 Projected condition with recommended improvements. 

2Marginal degradation per to PennDOT’s TIS guidelines. The overall intersection LOS are within acceptable ranges and increases in delay are 

minimal. 
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INTRODUCTION  

Traffic Planning and Design, Inc. (TPD) has completed a Transportation Impact Study (TIS) for the proposed 

3475 William Penn Highway retail development in Wilkins Township, Allegheny County, Pennsylvania.  As 

shown in Figure 1, the project site is located on the northern side of William Penn Highway (S.R. 2048), 

northeast of the intersection with the existing Pep Boys Driveway.  At full build-out, the proposed 

development is planned to consist of a total of 22,695 square feet of commercial/retail space, comprising 

of the following components: 

» 11,398 square feet of retail/commercial space; 

» a 4,997 square foot fast food restaurant with a drive-through window; 

» a 3,800 square foot restaurant with a drive-through window; 

» a 2,500 square foot coffee/donut shop with a drive-through window; 

» One (1) standalone drive-through ATM machine.    

Access to the site is proposed via the existing Pep Boys full-access (private) driveway to William Penn 

Highway (S.R. 2048) and one (1) partial access (westbound right-in only) driveway to William Penn Highway 

(S.R. 2048), located approximately 340 feet east of the existing Pep Boys full-access driveway.  A site plan 

of the proposed development is provided in Figure 2.  

This report has been prepared in accordance with PennDOT’s Policies and Procedures for Transportation 

Impact Studies, found in PennDOT’s Publication 282, Appendix A, dated September 2022.  The project scope 

and the extent of the study area were confirmed with representatives of PennDOT and Wilkins Township 

during the TIS scoping meeting process, with a TIS scoping meeting occurring on Monday, October 17, 

2022.  All relevant correspondence pertaining to this project has been included in Appendix A.  

EXISTING ROADWAY NETWORK 

A field review of the existing roadway system in the study area was conducted.  The existing roadway 

characteristics within the study area are summarized in Table 1.  Photographs of the study area intersections 

are included in Appendix B.   

TABLE 1 

ROADWAY CHARACTERISTICS WITHIN STUDY AREA 

1Average Daily Traffic Volume (ADT) data obtained from PennDOT’s Traffic Information Repository (TIRe) website. 

Roadway Ownership 

Functional 

Classification/ 

Roadway Type 

Predominant 

Directional 

Orientation 

Average 

Daily 

Traffic1 

Posted 

Speed 

Limit  

William Penn Highway 
State 

(S.R. 2048) 
Urban Principal Arterial East-West 29,232 40 mph 

Penn Center Boulevard Township Local North-South -- 20 mph 

Kingston Drive Township Local North-South 3,094 20 mph 
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Land Use Context 
In Section 1.2 of the Design Manual, Part 2, there is guidance pertaining to defining the land use context(s) 

for a given area.  Based upon review of this information, the land uses surrounding the proposed site best 

fits the Suburban Center designation, as described below: 

Suburban Center, “Often a mixed use, cohesive collection of land uses that may include residential, office, 

retail, and restaurant uses where commercial uses serve surrounding neighborhoods.  These areas are 

typically designed to be accessible by car, and may include large parking areas and garages.  They are 

less accommodating to pedestrians than town centers, and opportunities to cross the primary roadway 

can be limited.  On-street parking may or may not be provided.” 

Roadway Type 
In Section 1.2 of the Design Manual, Part 2, there is guidance pertaining to defining the transportation 

context(s) for a given area.  Comparing the existing condition roadway characteristics to the various options 

presented in Table 1.2, the study area roadways best fit the following categories, as described below:   

Regional Arterial, traffic volumes of 10,000 to 40,000 vehicles per day, intersection spacing of 660 to 1,320 

feet, a desired operating speed of 30-55 mph, and a description as follows:  “Roadways in this category 

would be considered “Principal Arterial” in traditional functional classification.”  

» William Penn Highway (S.R. 2048) 

Local Road, traffic volumes of <3,000 vehicles per day, intersection spacing of 000 to 660 feet, a desired 

operating speed of 20-30 mph. 

» Kingston Drive 

» Penn Center Boulevard 

Pedestrian Facilities  
Pedestrian accommodations are currently present at the signalized intersection of William Penn Highway 

(S.R. 2048) and Pep Boys/Home Depot driveways, with pedestrian crossings located on the north, south and 

west legs of the intersection, and will be maintained as part of the proposed development.  However, 

pedestrian sidewalks are not present along William Penn Highway (S.R. 2048) within the vicinity of the site 

or study area.  Pedestrian sidewalks are anticipated to be provided on site.   

Mass Transit Facilities  
The greater Pittsburgh area is provided with public transportation by Pittsburgh Regional Transit (PRT) Port 

Authority.  Public transportation is available along William Penn Highway (S.R. 2048) via Route 67 and Route 

P67 with transit stops located on the northeast and southwest corners of the intersection with the existing 

Pep Boys/Home Depot Driveways.  

Crash Data Investigation 

Crash data were obtained from PennDOT for the study area intersections.  PennDOT defines a reportable 

crash as follows, “A reportable (crash) is one in which an injury or fatality occurs or if at least one of the 

vehicles involved requires towing from the scene.”  Reportable crashes were tabulated for the five-year time 

period beginning 1/1/2017 and ending 12/31/2021.  For a given intersection, PennDOT considers a crash 

occurrence of 5 reportable, correctable crashes over a continuous twelve-month period during the past five 

years to be a threshold value, above which the intersection design should be reviewed to examine if 

corrective measures can be taken to enhance safety.  In accordance with typical PennDOT policy the crash 

data investigation was provided for review under separate cover.   
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EXISTING TRAFFIC CONDITIONS 

Manual Traffic Counts 
Manual traffic counts were conducted on 15-minute intervals during the weekday morning (7:00 to 9:00 

A.M.), weekday evening (4:00 to  6:00 P.M.) and Saturday midday (11:00 A.M. to 1:00 P.M.) peak periods.   

Data pertaining to heavy vehicles, pedestrians, bicycles, and transit vehicles were observed during the 

manual counts.  Peak hours and count dates for the study area intersections are identified in Table 2. 

TABLE 2 

TRAFFIC COUNT INFORMATION 

Intersection Date of Traffic Counts Time Period Intersection Peak Hour1 

William Penn Highway (S.R. 2048) 

& Penn Center Boulevard/ 

Commercial Driveway 

Thursday, January 19, 2023 
Weekday A.M. 7:45 to 8:45 A.M. 

Weekday P.M. 4:30 to 5:30 P.M. 

Saturday, January 21, 2023 Saturday Midday 12:30 to 1:30 P.M. 

William Penn Highway (S.R. 2048) 

& Kingston Drive/ 

Commercial Driveway 

Thursday, January 19, 2023 
Weekday A.M. 8:00 to 9:00 A.M. 

Weekday P.M. 4:30 to 5:30 P.M. 

Saturday, January 21, 2023 Saturday Midday 12:15 to 1:15 P.M. 

William Penn Highway (S.R. 2048) 

& Home Depot / Pep Boys 

Driveways 

Thursday, January 19, 2023 
Weekday A.M. 8:00 to 9:00 A.M. 

Weekday P.M. 4:30 to 5:30 P.M. 

Saturday, January 21, 2023 Saturday Midday 12:30 to 1:30 P.M. 

 

The 2023 existing conditions traffic volumes for the weekday A.M., weekday P.M., and midday Saturday 

peak hours are illustrated in Figure 3. Manual traffic count data sheets are provided in Appendix C. 

Average Daily Traffic  
The traffic volume map contained on the PennDOT Traffic Information Repository (TIRe) website was 

reviewed to determine the Average Daily Traffic (ADT) for a typical weekday along the roadways in the 

vicinity of the proposed site.  The available ADT information from the TIRe website is summarized in Table 

1. 

BASE (NO-BUILD) CONDITIONS 

Annual Background Growth 
A background growth factor was developed based on growth rates obtained from the Southwest Pennsylvania 

Commission (SPC). A background growth rate of 0.50% per year is recommended for Wilkins Township, 

Allegheny County. As directed by SPC, the background growth rate was applied linearly to the 2023 traffic data, 

yielding an overall growth percentage of 0.50% for the 2024 base (no-build) condition (0.50% grown for 1 year) 

and 3.00% for the 2029 base (no-build) condition (0.50% grown for 6 years). 

Nearby Proposed Development 
Base (no-build) traffic conditions were calculated to include traffic volumes from a proposed development, 

which, though not operating under existing conditions, may be operating by the opening year (2024) and 
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design year (2029) of the proposed 3475 William Penn Highway retail development.  As discussed during the 

TIS scoping meeting, a car dealership is proposed for the vacant parcel located on the southwest corner of the 

intersection of William Penn Highway (S.R. 2048) and Pep Boys/Home Depot driveways.  Through coordination 

with Township staff and the proposed car dealership developer, it was determined that a 19,725 square foot 

car dealership for new and used vehicle sales is proposed.  Access to the development is proposed via one (1) 

full access driveway to the existing Home Depot Driveway and one (1) left turn restricted driveway to/from 

William Penn Highway (S.R. 2048).  The following provides a brief description of the background development 

site trips and trip distributions.   

Trip generation for the proposed car dealership development was based on rates and equations obtained from 

the Trip Generation Manual, Eleventh Edition, 2021, an Institute of Transportation Engineers (ITE) Informational 

Report.  Land Use 840,  Automobile Sales – New, from Trip Generation was used to calculate the number of 

vehicular trips the development will generate during the weekday A.M. peak hour, weekday P.M. peak hour, 

and Saturday midday peak hour. Table 3 shows the rates/equations and directional percentages for the 

analyzed time periods.  

TABLE 3 

ITE TRIP GENERATION DATA – BACKGROUND DEVELOPMENT 

Land Use ITE # Size (X) Time Period 
Equations/ 

Rates 

Directional Splits Pass-By 

Trip % Enter % Exit % 

Automobile Sales 

- New 
840 19,725 s.f. 

A.M. Peak Hour T=1.86*(X) 73% 27% -- 

P.M. Peak Hour T=1.81*(X)+20.91 40% 60% -- 

Saturday Peak Hour T=8.56*(X)-95.19 50% 50% -- 

T = number of site-generated vehicular trips 

X = independent variable (square feet s.f.) 

The calculated trip generation for the proposed background development is shown in Table 4. 

TABLE 4 

TRIP GENERATION SUMMARY 

Condition 
Primary (New) Site Trips 

Total Enter Exit 

ITE Land Use 840 – Automobile Sales – New 19,725 s.f. 

Weekday A.M. Peak 37 27 10 

Weekday P.M. Peak 57 23 34 

Saturday Peak 74 37 37 

 

The forecasted site trips for the proposed background development summarized in Table 4 were 

distribution based on the trip distribution developed for this study as detailed later in this report.   

 

The background development trips are illustrated in Figure 4. 

The additional traffic volumes due to background growth and background developments were added to the 

existing traffic data to produce 2024 and 2029 base (no-build) condition traffic volumes.  Base condition 
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volumes for the weekday A.M., weekday P.M. and Saturday midday peak hours are illustrated in Figure 5 for 

the 2024 opening year conditions and Figure 6 for the 2029 horizon year conditions.  Trip generation 

calculations and distributions for the background development are provided in Appendix D. 

PROPOSED SITE ACCESS 

The proposed site will be served by the existing Pep Boys full-access (private) driveway to William Penn 

Highway (S.R. 2048) and one (1) partial access (westbound right-in only) driveway to William Penn 

Highway (S.R. 2048), located approximately 340 feet east of the existing Pep Boys full-access driveway.   

Sight Distance Analysis 
A sight distance analysis was prepared for the proposed site driveways.  In general, recommended safe sight 

distances depend upon the posted speed limit and roadway grades.  The existing sight distances at the 

proposed driveways were measured in accordance with PennDOT Publication 282 Highway Occupancy Permit 

Operations Manual and compared to PennDOT’s desirable sight distance standard, which is identified in 67 PA 

Code Chapter 441.8(h), “Access to and Occupancy of Highways by Driveways and Local Roads.”  In addition, 

measured sight distances at the proposed driveways were compared to PennDOT’s safe stopping sight distance 

standard, which is calculated by the following equation:  

SSSD = 1.47VT + V2/[30(f±g)] 

   SSSD = safe stopping sight distance (acceptable sight distance) 

   V = Vehicle Speed 

   T = Perception Reaction Time of Driver (2.5 seconds) 

   f = Coefficient of Friction for Wet Pavements  

   g = Percent of Roadway Grade Divided by 100 

Tables 5 show the measured, desirable, acceptable (SSSD), and required sight distances at the site driveways 

for vehicles entering and exiting the site.   

TABLE 5 

SIGHT DISTANCE ANALYSIS  

EXISTING PEP BOYS DRIVEWAY TO WILLIAM PENN HIGHWAY (S.R. 2048) 

Movement Direction Speed 

 

Grade1 

 

Sight Distances (feet) 

DES SSSD EXIST 

William Penn Highway (S.R. 2048) & Pep Boys Driveway2 

Exiting 

Movements 

To the left 
40 mph 

3% 538 299 600+ 

To the right -6% 460 352 600+ 

Entering Left 

Turns 

Approaching same direction  40 mph -6% -- 352 600+ 

Approaching opposite direction 40 mph 3% 395 299 600+ 

DES = PennDOT Desirable Sight Distance 1 = Roadway Grade Approaching Driveway 

SSSD = PennDOT Acceptable Sight Distance 2 = Intersection Controlled by Traffic Signal.  

EXIST = Existing (measured) Sight Distance   
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As shown in Tables 5 above, the measured sight distances at the existing Pep Boys driveway exceed 

PennDOT’s desirable sight distance requirements.  It should be noted the existing Pep Boys driveway is 

currently controlled by a traffic signal.  Sight distance measurements are provided in Appendix B. 

TRIP GENERATION 

The trip generation rates for the proposed development were obtained from the Trip Generation Manual, 

Eleventh Edition, 2021, an Institute of Transportation Engineers (ITE) Informational Report.  The statistics in 

Trip Generation Manual are empirical data based on more than 6,500 trip generation studies.  The data are 

categorized by Land Use Codes, with total vehicular trips for a given land use estimated using an 

independent variable and statistically generated rates or equations. 

For the proposed development, the following land uses were selected to calculate the number of site-

generated trips during the average weekday, weekday A.M., weekday P.M. and Saturday midday peak hours: 

» Land Use 822 (Strip Retail Plaza (<40K), for the proposed 11,398 square feet of retail space; 

» Land Use 912 (Drive-In Bank), for the proposed one (1) standalone drive-through ATM machine; 

» Land Use 934 (Fast Food Restaurant with Drive Through), for the proposed 3,800 square foot 

restaurant with a drive-through window to be located on the end of the strip retail building, and 

for the propose standalone 4,997 square foot fast food restaurant with a drive-through window; 

» Land Use 937 (Coffee/Donut Shop with Drive Through), for the proposed 2,500 square foot 

coffee/donut shop with a drive-through window to be located on the end of the strip retail building. 

 Table 6 shows the rates/equations and directional percentages for the analyzed time periods. 
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TABLE 6 

ITE TRIP GENERATION DATA 

Land Use ITE # Size (X) Time Period 
Equations/ 

Rates 

Directional Splits Pass-By 

Trip % Enter % Exit % 

Strip Retail Plaza 

(<40K) 
822 11,398 s.f. 

Average Weekday T=42.2*(X)+229.68 50% 50%  

A.M. Peak Hour T=2.36*(X) 60% 40% 30%1 

P.M. Peak Hour Ln(T)=0.71*Ln(X)+2.72 50% 50% 40% 

Saturday Peak Hour T=6.57*(X) 51% 49% 31% 

Drive-In Bank 912 1 Lane 

Average Weekday T=125.03*(X) 50% 50%  

A.M. Peak Hour T=8.71*(X)-0.75 61% 39% 29% 

P.M. Peak Hour T=27.07*(X) 49% 51% 35% 

Saturday Peak Hour T=27.67*(X) 49% 51% 38% 

Fast Food w/ Drive 

Thru 
934 

3,800 s.f. 

& 

4,997 s.f. 

Average Weekday T=467.48*(X) 50% 50%  

A.M. Peak Hour T=44.61*(X) 51% 49% 50% 

P.M. Peak Hour T=33.03*(X) 52% 48% 55% 

Saturday Peak Hour T=55.25*(X) 51% 49% 45%2 

Coffee/Donut 

Shop w/Drive Thru 
937 2,500 s.f. 

Average Weekday T=533.57*(X) 50% 50%  

A.M. Peak Hour T=85.88*(X) 51% 49% 90%3 

P.M. Peak Hour T=38.99*(X) 50% 50% 98%3 

Saturday Peak Hour T=87.91*(X) 50% 50% 84%3 

T = number of site-generated vehicular trips 

X = independent variable (ksf, thousand square feet of gross leasable area) 
1 ITE does not provide pass-by rate data for Land Use 822 (Strip Retail Plaza <40KSF); therefore, pass-by rate data from Land Use 821 

(Shopping Plaza 40-150ksf) was utilized.  In addition, ITE does not provide pass-by rate data for Land Use 821 (Shopping Plaza 40-150 ksf) 

during the weekday AM peak hour; therefore, it was assumed that the weekday AM peak hour pass-by rate would reflect 10% less than the 

Weekday PM peak hour pass-by rate. 
2 ITE does not provide pass-by rate data for Land Use 934 (Fast Food Restaurant with Drive-Through) for the Saturday peak hour; therefore, it 

was assumed that the Saturday peak hour pass-by rate would reflect 10% less than the Weekday PM peak hour pass-by rate 
3  ITE does not provide pass-by rate data for Land Use 937 (Coffee/Donut Shop with Drive-Through Window); therefore, pass-by rate data 

from Land Use 938 (Coffee/Donut Shop with Drive-Through and No Indoor Seating) was utilized.  In addition, ITE does not provide pass-by 

rate data for Land Use 938 (Coffee/Donut Shop with Drive-Through and No Indoor Seating) for the Saturday midday peak hour; therefore, it 

was assumed that the weekday midday peak hour pass-by rate would reflect the Saturday midday peak hour pass-by rates. 

Internal Trips 
For mixed-use developments, the Trip Generation manual recommends applying an interaction factor to the 

site trip generation to determine the quantity of “external trips” (trips from external roadways) and “internal 

capture trips” (trips between the various uses onsite that do not utilize the external roadways, in this case 

between the retail stores and restaurants and vice versa).   Internal capture for the proposed  development was 

calculated in accordance with current ITE recommendations.  

Pass-By Trips 
According to the Trip Generation manual, not all the trips generated by the proposed development will be new 

to the surrounding area.  A distinction was made between “new” trips, which are trips made to/from the study 

area for the express purpose of visiting the site, “pass-by” trips, which are trips made to the site by traffic passing 

the retail center on the adjacent roadways en route to another destination.  The pass-by trips do not add any 

additional traffic to the study area intersections but will result in shifts in turning movements at the site driveway 

intersections.   

The calculated trip generation for the proposed development is shown in Table 7.  For the purposes of this 

study, TPD assumed the site would be constructed by the opening year of 2024. 
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TABLE 7 

TRIP GENERATION SUMMARY 

Land Use Size (X) 
Total 

Trips 
Int. Trips 

External Trips Pass-By Trips New Trips 

Total Enter Exit Total Enter Exit Total Enter Exit 

Weekday A.M. Peak Hour 

Strip Retail Plaza (<40K) 11,398 s.f. 27 4 23 14 9 7 4 3 16 10 6 

Drive-In Bank 1 Lane 8 0 8 5 3 2 1 1 6 4 2 

Fast Food w/ Drive Thru 8,797 s.f. 392 2 390 198 192 195 99 96 195 99 96 

Coffee/Donut Shop  2,500 s.f. 215 2 213 108 105 192 97 95 21 11 10 

Total -- 642 8 634 325 309 396 201 195 238 124 114 

Weekday P.M. Peak Hour 

Strip Retail Plaza (<40K) 11,398 s.f. 85 34 51 21 30 20 10 10 31 11 20 

Drive-In Bank 1 Lane 27 10 17 7 10 6 3 3 11 4 7 

Fast Food w/ Drive Thru 8,797 s.f. 291 33 258 139 119 142 74 68 116 65 51 

Coffee/Donut Shop  2,500 s.f. 97 11 86 45 41 84 44 40 2 1 1 

Total -- 500 88 412 212 200 252 131 121 160 81 79 

Saturday Midday Peak Hour 

Strip Retail Plaza (<40K) 11,398 s.f. 75 19 56 27 29 17 9 8 39 18 21 

Drive-In Bank 1 Lane 28 7 21 10 11 8 4 4 13 6 7 

Fast Food w/ Drive Thru 8,797 s.f. 486 18 468 240 228 211 108 103 257 132 125 

Coffee/Donut Shop  2,500 s.f. 220 8 212 107 105 178 89 89 34 18 16 

Total -- 809 52 757 384 373 414 210 204 343 174 169 

Average Weekday 

Strip Retail Plaza (<40K) 11,398 s.f. 711 -- 711 356 355 -- -- -- 711 356 355 

Drive-In Bank 1 Lane 125 -- 125 62 63 -- -- -- 125 62 63 

Fast Food w/ Drive Thru 8,797 s.f. 4,112 -- 4,112 2,056 2,056 -- -- -- 4,112 2,056 2,056 

Coffee/Donut Shop  2,500 s.f. 1,334 -- 1,334 667 667 -- -- -- 1,334 667 667 

Total -- 6,282 -- 6,282 3,141 3,141 -- -- -- 6,282 3,141 3,141 

Int. = Internal Capture Trips 

X = Independent Variable (ksf, thousand square feet) 

Based on the trip generation analysis summarized in Table 7, the development will generate approximately 

238 new trips during the weekday A.M. peak hour, 160 new trips during the weekday P.M. peak hour, and 343 

new trips during the Saturday midday peak hour at full build out.  Details of the trip generation calculations are 

included in Appendix D. 

TRIP DISTRIBUTION 

New (Primary) Trips 

The distribution of trips generated by the proposed development was based on the local road network, the 

existing traffic patterns, the proposed use of the site, and the site driveway locations.  The new trips for the 

proposed development were distributed to the local roadway network based on the percentages shown in 

Table 8.   
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TABLE 8 
TRIP DISTRIBUTION PERCENTAGES – New Trips 

Direction - To/From 
Assignment 

(To/From) 
Distribution Percentage 

East via William Penn Highway (S.R. 2048) 44% 

West via William Penn Highway (S.R. 2048) 42% 

North via Kingston Drive 5% 

South via Penn Center Boulevard 9% 

The distribution percentages for the primary (new) site-generated trips are illustrated on Figure 7 and the 

forecasted primary trips for the proposed development during the weekday A.M., P.M., and midday 

Saturday peak hours are shown in Figures 9-11, respectively. 

Pass-By Trips 

Pass-by trips were established based on the existing traffic patterns in the vicinity of the site and the location 

and configuration of the site driveways.  The pass-by trips for the proposed development were distributed 

to the local roadway network based on the percentages illustrated in Figure 8. Pass-by trip assignments for 

the weekday A.M., P.M., and midday Saturday peak hours are shown in Figures 9-11, respectively. 

PROJECTED (BUILD) CONDITION TRAFFIC VOLUMES 

The site-generated trips for the proposed development were added to the 2024 and 2029 base (no-build) 

condition traffic volumes to develop 2024 and 2029 projected (build) condition traffic volumes.   

Projected condition traffic volumes for the opening year of 2024 for the weekday A.M., P.M., and Saturday 

midday peak hours are shown in Figure 13.  Projected condition traffic volumes for the design year of 2029 for 

the weekday A.M., P.M., and Saturday midday peak hours are shown in Figure 14.  Traffic volume development 

worksheets are contained in Appendix E. 

DRIVEWAY CLASSIFICATION 

Driveways intersecting state roads are classified in the Pennsylvania Code, Title 67, Chapter 441.  Low volume 

driveways are used by 25 to 750 vehicles per day.  A medium volume driveway is used by 750 to 1500 

vehicles per day.  High volume driveways are used by more than 1500 vehicles per day.  Based on the 

anticipated site trip generation and the assignment of site traffic, the classifications of the site driveway 

intersecting state road (William Penn Highway S.R. 2048) are listed in Table 9. 

TABLE 9 

DRIVEWAY CLASSIFICATIONS 

State Road Driveway 
Weekday 

Trips 

Weekday 

Vehicles 
Driveway Type 

William Penn Highway (S.R. 2048) Full Movement 6,282 3,141 High Volume 

Note: A “trip” equals an entering or a exiting vehicle.  Therefore, weekday vehicles = weekday trips/2. 
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LEVELS OF SERVICE FOR AN INTERSECTION 

For analysis of intersections, level of service is defined in terms of delay, which is a measure of driver discomfort 

and frustration, fuel consumption, and lost travel time.  LOS criteria is stated in terms of control delay per vehicle 

for a one-hour analysis period.  Control delay includes initial deceleration delay, queue move-up time, stopped 

delay, and final acceleration delay.  The criteria are shown in Table 10.  Delay, as it relates to level of service, is 

a complex measure and is dependent upon a number of variables.  For signalized intersections, these variables 

include the quality of vehicle progression, the cycle length, the green time ratio, and the volume/capacity ratio 

for the lane group in question.  For unsignalized intersections, delay is related to the availability of gaps in the 

flow of traffic on the major street and the driver’s discretion in selecting an appropriate gap for a particular 

movement from the minor street (straight across, left or right turn). 

 

TABLE 10 

LEVEL OF SERVICE CRITERIA 

UNSIGNALIZED AND SIGNALIZED INTERSECTIONS 1 

Level of 

Service 

Control Delay Per Vehicle (Seconds) 

Signalized Unsignalized 

A < 10 < 10 

B > 10 and < 20 > 10 and < 15 

C > 20 and < 35 > 15 and < 25 

D > 35 and < 55 > 25 and < 35 

E > 55 and < 80 > 35 and < 50 

F > 80 or v/c > 1.0 > 50 or v/c > 1.0 

 

1 Obtained from the Transportation Research Board’s Highway Capacity Manual 6th Edition 

CAPACITY ANALYSIS METHODOLOGY 

Capacity analyses were conducted for the weekday A.M., P.M., and Saturday midday peak hours at the study 

area intersections.  These analyses were conducted according to the methodologies contained in the  

Highway Capacity Manual 6th Edition (HCM) Synchro version 11.1, build 2, revision 9 software, a 

CUBIC/Trafficware product.   

The following conditions were analyzed, as applicable: 

» Existing conditions; 

» 2024 Base conditions (Build-out year without development); 

» 2024 Projected conditions (Build-out year with development); 

» 2029 Base conditions (Design year without development); 

» 2029 Projected conditions (Design year with development). 

The capacity analysis worksheets are included in Appendix F.  The PennDOT-approved signal plans are 

included in Appendix G. 
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The following items should be noted with respect to the capacity analyses:  

» The traffic signals at the study intersections are part of a traffic adaptive system along William Penn 

Highway (S.R. 2048). As such, real-world signal timings are constantly changing based on traffic data 

recorded by the video detectors along the corridor.  To emulate the adaptive operations at these 

intersections, existing signal timings were obtained from PennDOT which determined that the system 

on average is running a 150 second cycle length during the weekday A.M. and Saturday midday peak 

hours and a 175 second cycle length during the weekday P.M. peak hours.  Then utilizing the permit 

plans, the signal phasing were coded at each study intersection.  Due to the nature of the adaptive 

signals, the signal timing splits were optimized at the study intersections for existing and base (without 

development) conditions.  In order to identify the impact of the proposed development, the optimized 

timings from the base (without development) conditions were maintained for the projected (with 

development) conditions.  If further signal timing optimization was needed due to the impact of the 

proposed development, the optimized timings were applied to the projected (with development) with 

recommended improvements conditions. 

PennDOT’s Transportation Impact Study Guidelines outlined in PennDOT’s Policies and Procedures for 

Transportation Impact Studies, found in PennDOT’s Publication 282, Appendix A, dated September 2022 

contain the following criteria regarding levels of service:  

» Page 32 of the Guidelines state that if evaluation of the With Development Horizon Year Scenario to 

the Without Development Horizon Year Scenario indicates that the overall intersection level of service 

has dropped, the applicant will be required to mitigate the level of service if the increase in overall 

intersection delay is greater than 10-seconds.  If the overall intersection delay increase is less than or 

equal to 10-seconds, mitigation of the intersection will not be required.  If the intersection level of 

service meets the level of service requirements, applicants may still be required to provide mitigation 

to address critical lanes or approaches. For locations where the level of service of the design horizon 

year without the development is LOS F and with development, the delay increases more than 10 

seconds, the remedies shall provide an estimated delay which will be no worse than the delay for the 

design year without the development. 

» Page 33 of the Guidelines state that for mitigation scenarios, applicants are expected to mitigate the 

overall intersection LOS to the original Without Development LOS; the 10-second delay variance is not 

applied to mitigation scenarios.  Applicants may be required to address available storage and queue 

lengths at critical movements or approaches even if the overall LOS requirements are met. 

» Page 34 of the Guidelines state that if signalization is the preferred alternative for mitigation, overall 

intersection LOS C in rural areas and LOS D in urban areas is acceptable. 

» Page 35 of the Guidelines states new signalized or unsignalized intersections established to serve as 

access to the development shall be designed to operate at minimum LOS C for rural areas, and 

minimum LOS D for urban areas. 

LEVELS OF SERVICE IN THE STUDY AREA 

Levels of service (LOS) at the study area intersections are shown in Tables 11, 12, and 13 for the weekday 

A.M. P.M., and Saturday midday peak hours.  Per PennDOT standards, the signal timings at the signalized 

study area intersections have been optimized under base conditions and projected conditions. 
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TABLE 11 

LEVEL OF SERVICE DELAY (SECONDS) SUMMARY 

Intersection Movement 

Weekday A.M. Peak Hour 

Existing 

Condition 

Opening Year 2024 Design Year 2029 

Base Projected Projected1 Base Projected Projected1 

William Penn Highway (S.R. 

2048) & Penn Center Boulevard/ 

Commercial Driveway 

EB L E (78.1) E (78.1) E (78.1) --- E (77.9) E (77.9) --- 

EB T A (8.4) A (8.5) A (9.0) --- A (8.8) A (9.4) --- 

EB R A (7.3) A (7.4) A (7.7) --- A (7.6) A (7.9) --- 

EB Approach B (14.2) B (14.1) B (14.3) --- B (14.4) B (14.5) --- 

WB L E (71.8) E (71.8) E (70.8) --- E (71.5) E (70.6) --- 

WB T/R A (0.1) A (0.1) A (0.2) --- A (0.2) A (0.2) --- 

WB Approach B (13.1) B (13.0) B (12.8) --- B (13.1) B (12.9) --- 

NB L/T E (64.6) E (64.6) E (64.5) --- E (64.3) E (64.3) --- 

NB R E (58.2) E (58.4) E (59.0) --- E (58.1) E (58.7) --- 

NB Approach E (63.7) E (63.6) E (63.3) --- E (63.3) E (63.0) --- 

SB L/T E (70.9) E (70.9) E (70.9) --- E (70.9) E (70.9) --- 

ILOS B (19.9) B (19.9) B (19.7) --- C (20.0) B (19.9) --- 

William Penn Highway (S.R. 

2048) with Kingston 

Drive/Commercial Driveway 

EB L E (75.3) E (75.3) E (75.3) --- E (75.3) E (75.3) --- 

EB T C (29.7) C (30.0) C (31.3) --- C (30.5) C (31.8) --- 

EB Approach C (30.8) C (31.1) C (32.3) --- C (31.7) C (32.9) --- 

WB L E (66.2) E (66.2) E (66.2) --- E (66.9) E (66.8) --- 

WB T/R A (0.4) A (0.4) A (0.5) --- A (0.4) A (0.5) --- 

WB Approach B (10.5) B (10.4) A (9.5) --- B (10.5) A (9.7) --- 

NB L/T E (70.2) E (70.2) E (70.2) --- E (70.2) E (70.2) --- 

NB R E (58.9) E (58.9) E (58.9) --- E (58.7) E (58.7) --- 

NB Approach E (65.0) E (65.0) E (65.0) --- E (64.7) E (64.7) --- 

SB L/T/R E (68.7) E (68.7) E (68.5) --- E (68.6) E (68.4) --- 

ILOS C (25.9) C (26.0) C (25.9) --- C (26.3) C (26.3) --- 

William Penn Highway (S.R. 

2048) with Home Depot 

Driveway/Pep Boys Driveway 

EB L A (2.2) A (2.4) A (5.4) A (5.4) A (2.4) A (5.5) A (5.5) 

EB T/R A (0.2) A (0.2) A (0.2) A (0.2) A (0.2) A (0.2) A (0.2) 

EB Approach A (0.2) A (0.2) A (1.4) A (1.4) A (0.2) A (1.4) A (1.4) 

WB L A (1.5) A (1.6) A (5.5) A (5.6) A (1.6) A (5.6) A (5.6) 

WB T/R A (2.3) A (2.5) A (8.6) A (8.7) A (2.5) A (8.7) A (8.8) 

WB Approach A (2.3) A (2.4) A (8.3) A (8.4) A (2.5) A (8.4) A (8.5) 

NB L/T E (72.5) E (72.0) E (70.8) E (70.7) E (71.9) E (70.7) E (70.7) 

SB L E (69.1) E (68.3) E (60.3) E (60.3) E (68.2) E (60.2) E (60.2) 

SB T/R A (0.0) A (0.0) E (62.6) E (61.7) A (0.0) E (62.5) E (61.6) 

SB Approach E (69.1) E (68.3) E (61.4) E (60.9) E (68.2) E (61.3) E (60.8) 

ILOS A (3.3) A (3.6) B (16.8) B (16.7) A (3.6) B (16.6) B (16.5) 

Base = No-Build scenario  

Projected = Build scenario  

ILOS = Overall Intersection Level of Service; Unsignalized ILOS calculated in accordance with Figure 5 of Policies and Procedures for 

Transportation Impact Studies.  
1= Projected conditions with implementation of recommended improvements  
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TABLE 12 
LEVEL OF SERVICE DELAY (SECONDS) SUMMARY 

Intersection Movement 

Weekday P.M. Peak Hour 

Existing 

Condition 

Opening Year 2024 Design Year 2029 

Base Projected Projected1 Base Projected Projected1 

William Penn Highway (S.R. 

2048) & Penn Center 

Boulevard/Driveway 

EB L F (89.0) F (89.0) F (89.0) --- F (88.8) F (88.8) --- 

EB T B (18.2) B (18.6) B (19.4) --- B (19.5) C (20.3) --- 

EB R B (13.1) B (13.3) B (13.6) --- B (13.8) B (14.1) --- 

EB Approach C (23.1) C (23.4) C (23.9) --- C (24.2) C (24.8) --- 

WB L F (82.5) F (82.1) F (81.4) --- F (81.7) F (81.7) --- 

WB T/R A (0.6) A (0.6) A (0.6) --- A (0.6) A (0.6) --- 

WB Approach A (8.1) A (8.2) A (8.3) --- A (8.2) A (8.4) --- 

NB L/T E (65.4) E (65.3) E (65.3) --- E (64.8) E (64.7) --- 

NB R E (56.5) E (56.6) E (56.9) --- E (56.0) E (56.2) --- 

NB Approach E (63.3) E (63.2) E (63.1) --- E (62.6) E (62.5) --- 

SB L/T F (81.5) F (81.6) F (81.6) --- F (81.6) F (81.6) --- 

ILOS C (23.2) C (23.3) C (23.5) --- C (23.7) C (23.9) --- 

William Penn Highway (S.R. 

2048) with Kingston 

Drive/Driveway 

EB L F (86.1) F (86.1) F (86.0) --- F (85.9) F (85.8) --- 

EB T C (28.5) C (28.8) C (29.6) --- C (29.7) C (30.5) --- 

EB Approach C (32.1) C (32.3) C (32.9) --- C (33.1) C (33.7) --- 

WB L E (78.7) E (78.7) E (78.5) --- E (79.6) E (79.4) --- 

WB T/R A (1.3) A (1.3) A (1.4) --- A (1.4) A (1.5) --- 

WB Approach A (7.6) A (7.5) A (7.4) --- A (7.7) A (7.5) --- 

NB L/T E (79.5) E (79.3) E (79.3) --- E (79.1) E (79.1) --- 

NB R E (67.3) E (67.3) E (67.3) --- E (66.9) E (66.9) --- 

NB Approach E (73.3) E (73.2) E (73.2) --- E (72.7) E (72.7) --- 

SB L/T/R E (78.4) E (78.4) E (78.3) --- E (78.3) E (78.2) --- 

ILOS C (25.5) C (25.5) C (25.5) --- C (25.9) C (26.0) --- 

William Penn Highway (S.R. 

2048) with Home Depot 

Driveway/Pep Boys Driveway 

EB L A (3.4) A (4.0) A (7.1) A (7.1) A (4.0) A (7.4) A (7.4) 

EB T/R A (0.4) A (0.4) A (0.4) A (0.4) A (0.4) A (0.4) A (0.4) 

EB Approach A (0.4) A (0.4) A (1.0) A (1.0) A (0.4) A (1.0) A (1.0) 

WB L A (2.5) A (3.0) A (5.4) A (5.4) A (3.0) A (5.5) A (5.5) 

WB T/R A (4.6) A (5.3) B (10.4) B (10.4) A (5.4) B (10.6) B (10.7) 

WB Approach A (4.5) A (5.2) B (10.1) B (10.2) A (5.3) B (10.4) B (10.5) 

NB L/T F (81.8) F (80.7) F (80.8) F (80.7) F (80.6) F (80.7) F (80.6) 

SB L E (77.4) E (75.2) E (71.2) E (71.2) E (74.9) E (70.9) E (70.9) 

SB T/R E (77.3) E (75.0) E (70.4) E (70.4) E (74.8) E (70.1) E (70.1) 

SB Approach E (77.4) E (75.1) E (70.8) E (70.8) E (74.9) E (70.5) E (70.5) 

ILOS A (4.3) A (5.2) B (12.1) B (12.2) A (5.2) B (12.1) B (12.2) 

Base = No-Build scenario  

Projected = Build scenario  

ILOS = Overall Intersection Level of Service; Unsignalized ILOS calculated in accordance with Figure 5 of Policies and Procedures for 

Transportation Impact Studies.  
1= Projected conditions with implementation of recommended improvements  
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TABLE 13 

LEVEL OF SERVICE DELAY (SECONDS) SUMMARY 

Intersection Movement 

Midday Saturday Peak Hour 

Existing 

Condition 

Opening Year 2024 Design Year 2029 

Base Projected Projected1 Base Projected Projected1 

William Penn Highway (S.R. 

2048) & Penn Center 

Boulevard/Driveway 

EB L E (76.5) E (76.5) E (76.5) --- E (76.4) E (76.4) --- 

EB T B (16.4) B (16.8) B (18.3) --- B (17.6) B (19.2) --- 

EB R B (11.3) B (11.5) B (12.1) --- B (11.9) B (12.5) --- 

EB Approach B (20.0) C (20.3) C (21.5) --- C (21.0) C (22.2) --- 

WB L E (72.3) E (72.8) E (74.5) --- E (73.1) E (74.8) --- 

WB T/R A (4.4) A (4.4) A (4.6) --- A (4.8) A (5.0) --- 

WB Approach B (12.6) B (12.8) B (13.5) --- B (13.1) B (13.8) --- 

NB L/T E (57.6) E (57.5) E (57.4) --- E (57.1) E (57.0) --- 

NB R D (53.2) D (53.2) D (53.8) --- D (52.8) D (53.4) --- 

NB Approach E (56.3) E (56.2) E (56.1) --- E (55.7) E (55.7) --- 

SB L/T E (69.3) E (69.3) E (69.3) --- E (69.2) E (69.2) --- 

ILOS C (21.6) C (21.8) C (22.5) --- C (22.2) C (23.0) --- 

William Penn Highway (S.R. 

2048) with Kingston 

Drive/Driveway 

EB L E (75.9) E (75.8) E (74.8) --- E (75.7) E (74.7) --- 

EB T D (38.6) D (39.0) C (27.7) --- D (39.7) C (28.3) --- 

EB Approach D (39.9) D (40.2) C (29.2) --- D (40.9) C (29.8) --- 

WB L F (107.2) F (114.1) F (111.9) --- F (118.2) F (115.5) --- 

WB T/R A (1.1) A (1.2) A (1.3) --- A (1.2) A (1.4) --- 

WB Approach B (10.3) B (10.8) B (10.1) --- B (11.1) B (10.4) --- 

NB L/T E (68.3) E (68.2) E (68.2) --- E (68.1) E (68.1) --- 

NB R E (58.0) E (58.1) E (58.1) --- E (58.0) E (58.0) --- 

NB Approach E (62.5) E (62.5) E (62.5) --- E (62.3) E (62.3) --- 

SB L/T/R E (68.9) E (68.8) E (68.6) --- E (68.7) E (68.5) --- 

ILOS C (28.0) C (28.4) C (23.0) --- C (28.8) C (23.4) --- 

William Penn Highway (S.R. 

2048) with Home Depot 

Driveway/Pep Boys Driveway 

EB L A (4.9) A (5.6) B (13.8) B (15.3) A (5.8) B (14.6) B (16.0) 

EB T/R A (0.4) A (0.4) A (0.5) A (0.6) A (0.4) A (0.5) A (0.6) 

EB Approach A (0.4) A (0.4) A (2.5) A (2.7) A (0.5) A (2.5) A (2.8) 

WB L A (3.5) A (4.0) A (8.8) B (11.0) A (4.1) A (8.8) B (11.1) 

WB T/R A (6.4) A (7.3) B (17.1) C (21.2) A (7.5) B (17.4) C (21.8) 

WB Approach A (6.1) A (7.0) B (16.4) C (20.4) A (7.2) B (16.7) C (20.9) 

NB L/T E (69.1) E (67.9) F (101.2) E (68.1) E (67.8) F (103.9) E (68.3) 

SB L E (62.8) E (60.6) D (54.2) D (50.4) E (60.4) D (54.2) D (50.2) 

SB T/R E (62.8) E (60.6) E (57.5) D (51.9) E (60.4) E (57.5) D (51.7) 

SB Approach E (62.8) E (60.6) E (55.9) D (51.2) E (60.4) E (55.9) D (51.0) 

ILOS A (5.9) A (6.7) B (18.2) B (18.1) A (6.8) B (18.4) B (18.2) 

Base = No-Build scenario  

Projected = Build scenario  

ILOS = Overall Intersection Level of Service; Unsignalized ILOS calculated in accordance with Figure 5 of Policies and Procedures for 

Transportation Impact Studies.  
1= Projected conditions with implementation of recommended improvements 

As shown in Tables 11, 12 and 13, under 2029 projected conditions with the development of the proposed 

site, the study area intersections will operate at the same overall intersection level of service (ILOS) as under 

2029 base conditions, during the weekday A.M., P.M. and midday Saturday peak hours. At the intersection 
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of William Penn Highway (S.R. 2048) and the Home Depot Driveway/Pep Boys Driveway, the overall 

intersection level of service is projected to decrease from LOS A to LOS B, with an overall intersection delay 

increase of 12.9 seconds during the weekday A.M. peak hour, 7.0 seconds during the weekday P.M. peak 

hour, and 11.4 seconds during the Saturday midday peak hours. The overall intersection levels of service 

are within acceptable ranges and increases in delay are minimal, which according to PennDOT’s TIS 

guidelines, are considered a marginal LOS degradation.  Marginal degradation is defined as a drop in the 

overall intersection LOS within a LOS B to LOS D for urban areas.  A LOS degradation can be expected at 

the intersection since the commercial property is currently vacant, but once facilitated a large box-store 

commercial development.     

95TH PERCENTILE QUEUE ANALYSIS 

Queue analyses were conducted at the study area intersections using Synchro 11 software.  For this analysis, 

the 95th percentile queue is defined as the queue length that is exceeded in 5% of the signal cycles.  As an 

example, for a signal with a 90-second cycle, this means that the 95th percentile queue length will be exceeded 

during 2 of the 40 signal cycles that occur during the peak hour.  The queue analysis results are summarized in 

Tables 14, 15 and 16 for the weekday A.M., P.M., and midday Saturday peak hours, respectively. 
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TABLE 14 

95TH PERCENTILE QUEUE SUMMARY 

A.M. PEAK HOUR 

Approach 

Existing 

(Proposed) 

Storage 

2023 Existing 
Opening Year 2024 Horizon Year 2029 

Base Projected Projected1 Base Projected Projected1 

William Penn Highway (S.R. 2048) & Penn Center Boulevard/Driveway 

EB L 205’ 119’ 119’ 119’ --- 122’ 122’ --- 

EB T 1,000’+ 235’ 211’ 235’ --- 220’ 245’ --- 

EB R 60’ 60’ 59’ 60’ --- 62’ 64’ --- 

WB L 250’ 168’ 154’ 168’ --- 160’ 170’ --- 

WB T/R 720’ 78’ 72’ 78’ --- 74’ 81’ --- 

NB L/T 225’ 161’ 161’ 161’ --- 166’ 166’ --- 

NB R 225’ 24’ 12’ 24’ --- 12’ 26’ --- 

SB L/T 275’ 96’ 96’ 96’ --- 96’ 96’ --- 

SB R 125’ 46’ 46’ 46’ --- 47’ 47’ --- 

William Penn Highway (S.R. 2048) with Kingston Drive/Driveway 

EB L 185’ 49’ 50’ 49’ --- 53’ 52’ --- 

EB T 720’ 271’ 275’ 306’ --- 285’ 316’ --- 

EB R 200’ 0’ 0’ 0’ --- 0’ 0’ --- 

WB L 185’ 166’ 166’ 164’ --- 171’ 169’ --- 

WB T/R 875’ 111’ 114’ 137’ --- 116’ 141’ --- 

NB L/T 175’ 55’ 55’ 55’ --- 55’ 55’ --- 

NB R 175’ 19’ 19’ 19’ --- 21’ 20’ --- 

SB L/T/R 520’ 168’ 169’ 179’ --- 172’ 182’ --- 

William Penn Highway (S.R. 2048) with Home Depot Driveway/Pep Boys Driveway 

EB L 125’ (200’) 0’ 0’ 29’ 50’ 0’ 32’ 50’ 

EB T/R 875’ 36’ 38’ 37’ 98’ 40’ 38’ 102’ 

WB L 160’ 12’ 16’ 25’ 32’ 17’ 25’ 32’ 

WB T/R 1,000’+ 105’ 110’ 146’ 183’ 114’ 151’ 189’ 

NB L/T 220’ 81’ 90’ 88’ 81’ 91’ 89’ 82’ 

NB R 120’ 0’ 0’ 0’ 0’ 0’ 0’ 0’ 

SB L 260’ 14’ 13’ 282’ 240’ 13’ 282’ 240’ 

SB T/R 325’ 0’ 0’ 0’ 0’ 0’ 0’ 0’ 

Base = No-Build scenario  

Projected = Build scenario  
1= Projected conditions with implementation of recommended improvements 
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TABLE 15 

95TH PERCENTILE QUEUE SUMMARY 

P.M. PEAK HOUR 

Approach 

Existing 

(Proposed) 

Storage 

2023 Existing 
Opening Year 2027 Horizon Year 2032 

Base Projected Projected1 Base Projected Projected1 

William Penn Highway (S.R. 2048) & Penn Center Boulevard/Driveway 

EB L 205’ 171’ 171’ 171’ --- 176’ 176’ --- 

EB T 1,000’+ 555’ 567’ 597’ --- 595’ 625’ --- 

EB R 60’ 56’ 56’ 56’ --- 60’ 60’ --- 

WB L 250’ 189’ 194’ 202’ --- 198’ 209’ --- 

WB T/R 720’ 153’ 150’ 152’ --- 153’ 160’ --- 

NB L/T 225’ 321’ 322’ 322’ --- 328’ 328’ --- 

NB R 225’ 54’ 54’ 56’ --- 54’ 55’ --- 

SB L/T 275’ 156’ 156’ 156’ --- 159’ 159’ --- 

SB R 125’ 51’ 51’ 51’ --- 50’ 50’ --- 

William Penn Highway (S.R. 2048) with Kingston Drive/Driveway 

EB L 185’ 143’ 143’ 143’ --- 147’ 144’ --- 

EB T 720’ 83’ 88’ 92’ --- 90’ 94’ --- 

EB R 200’ 0’ 0’ 0’ --- 0’ 0’ --- 

WB L 185’ 186’ 185’ 185’ --- 189’ 188’ --- 

WB T/R 875’ 256’ 261’ 290’ --- 266’ 296’ --- 

NB L/T 175’ 130’ 130’ 130’ --- 134’ 134’ --- 

NB R 175’ 47’ 47’ 47’ --- 47’ 46’ --- 

SB L/T/R 520’ 236’ 238’ 245’ --- 243’ 249’ --- 

William Penn Highway (S.R. 2048) with Home Depot Driveway/Pep Boys Driveway 

EB L 125’ (200’) 1’ 1’ 24’ 27’ 1’ 24’ 26’ 

EB T/R 875’ 104’ 111’ 328’ 142’ 115’ 325’ 146’ 

WB L 160’ 14’ 19’ 28’ 28’ 20’ 29’ 29’ 

WB T/R 1,000’+ 273’ 301’ 402’ 430’ 315’ 420’ 447’ 

NB L/T 220’ 127’ 155’ 146’ 146’ 159’ 150’ 150’ 

NB R 120’ 4’ 10’ 9’ 0’ 11’ 10’ 0’ 

SB L 260’ 15’ 15’ 191’ 191’ 14’ 191’ 191’ 

SB T/R 325’ 0’ 0’ 18’ 0’ 0’ 23’ 0‘ 

Base = No-Build scenario  

Projected = Build scenario  
1= Projected conditions with implementation of recommended improvements 
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TABLE 16 

95TH PERCENTILE QUEUE SUMMARY 

SATURDAY PEAK HOUR 

Approach 

Existing 

(Proposed) 

Storage 

2023 Existing 
Opening Year 2027 Horizon Year 2032 

Base Projected Projected1 Base Projected Projected1 

William Penn Highway (S.R. 2048) & Penn Center Boulevard/Driveway 

EB L 205’ 135’ 135’ 135’ --- 138’ 138’ --- 

EB T 1,000’+ 510’ 525’ 576’ --- 552’ 605’ --- 

EB R 60’ 33’ 33’ 33’ --- 35’ 35’ --- 

WB L 250’ 212’ 217’ 238’ --- 221’ 241’ --- 

WB T/R 720’ 141’ 145’ 146’ --- 149’ 148’ --- 

NB L/T 225’ 212’ 213’ 213’ --- 218’ 218’ --- 

NB R 225’ 49’ 50’ 54’ --- 50’ 53’ --- 

SB L/T 275’ 151’ 151’ 151’ --- 155’ 155’ --- 

SB R 125’ 51’ 51’ 51’ --- 51’ 51’ --- 

William Penn Highway (S.R. 2048) with Kingston Drive/Driveway 

EB L 185’ 79’ 77’ 74’ --- 77’ 73’ --- 

EB T 720’ 77’ 78’ 84’ --- 81’ 86’ --- 

EB R 200’ 0’ 0’ 0’ --- 0’ 0’ --- 

WB L 185’ 249’ 254’ 242’ --- 261’ 249’ --- 

WB T/R 875’ 198’ 187’ 254’ --- 191’ 259’ --- 

NB L/T 175’ 98’ 98’ 98’ --- 99’ 99’ --- 

NB R 175’ 44’ 44’ 43’ --- 44’ 43’ --- 

SB L/T/R 520’ 171’ 175’ 187’ --- 179’ 190’ --- 

William Penn Highway (S.R. 2048) with Home Depot Driveway/Pep Boys Driveway 

EB L 125’ (200’) 0’ 0’ 138’ 193’ 0’ 160’ 200’ 

EB T/R 875’ 94’ 117’ 107’ 224’ 121’ 111’ 250’ 

WB L 160’ 33’ 43’ 45’ 58’ 44’ 46’ 59’ 

WB T/R 1,000’+ 356’ 387’ 392’ 614’ 406’ 408’ 644’ 

NB L/T 220’ 167’ 194’ 272’ 221’ 195’ 273’ 222’ 

NB R 120’ 13’ 0’ 0’ 0’ 0’ 0’ 0’ 

SB L 260’ 7’ 7’ 332’ 259’ 7’ 333’ 259’ 

SB T/R 325’ 0’ 0’ 112’ 19’ 0’ 118’ 21’ 

Base = No-Build scenario  

Projected = Build scenario  
1= Projected conditions with implementation of recommended improvements 

As shown in Tables 15, 16, and 17, adequate queue storage will be provided for the turn lanes in 2029 with 

construction and full build-out of the proposed retail development.  Queue analysis worksheets are included 

with the capacity analysis worksheets provided in Appendix F. 

AUXILIARY TURN LANE ANALYSIS  

TPD evaluated auxiliary turn lane warrants at the site driveway intersections for full build-out of the 

development.  The warrant analysis was conducted according to the methodologies contained in Chapter 

11 of PennDOT’s Publication 46 utilizing the posted speed limits. 

Table 17 summarizes the results of the auxiliary turn lane analysis at the site access intersection.  
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TABLE 17 

AUXILIARY TURN LANE ANALYSIS SUMMARY 

Intersection Auxiliary Lane 
Warrant 

Satisfied? 

Required Lane 

Length 

Proposed Lane 

Length 

William Penn Highway (S.R. 2048) 

and proposed partial access (right-

in only) site driveway 

WB Right Turn Lane Yes 175’ N/A1 

William Penn Highway (S.R 2048) 

and Pep Boys/Home Depot 

Driveway 

WB Right Turn Lane No -- -- 

1Warranted turn lane cannot be accommodated due to an existing structure (bridge). 

As shown in Table 17, a right turn lane is warranted at the proposed partial access (right-in only) site 

driveway.  However, due to an existing structure (bridge) a right turn lane cannot be accommodated.  Review 

of the crash data identified that no crashes occurred in the westbound direction on William Penn Highway 

(S.R. 2048) in the previous five (5) years.  In accordance with typical PennDOT policy the crash data 

investigation was provided for review under separate cover. The turn lane warrant analysis  worksheets are 

included in Appendix H. 

RECOMMENDATIONS 

The recommendations and conclusions for this Transportation Impact Study are identified in the Executive 

Summary. 
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FIGURE 6
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FIGURE 7

 PRIMARY (NEW) TRIP DISTRIBUTION PERCENTAGES

ARRIVAL % (DEPARTURE %)

SR 2048

William Penn Highway

SR 2048

William Penn Highway

Driveway

Existing

Boulevard

Penn Center

Driveway

Pep Boys

Driveway

Home Depot

Site Driveway

Proposed

Drive

Kingston

Driveway

Shopping Center

42%

9
%

(9%)

(42%)

5
%

51%

(51%)

(5%)

(
4
4
%

)

(
5

6
%

)

56%

11%

(44%)

11%

33%

PROPOSED DRIVEWAY

SIGNALIZED INTERSECTION

KEY:

Est. 1989

TRAFFIC PLANNING AND DESIGN, INC.

www.TrafficPD.com 1.877.873.9739 TPD@TrafficPD.com



N

c:\pwworking\projectwise\jtimko\d1889874\8.5x11 Figures Seed.dgn

3/24/2023 2:18:22 PM jtimko 8 - Pass-By Trip Dist %

 
 

 
 
 
 

FIGURE 8

 PASS-BY TRIP DISTRIBUTION PERCENTAGES

AM (PM) [SAT]
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FIGURE 9

 PROPOSED AM PEAK HOUR TRIPS
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FIGURE 10

 PROPOSED PM PEAK HOUR TRIPS
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FIGURE 11

 PROPOSED SATURDAY PEAK HOUR TRIPS
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FIGURE 12

 TOTAL DEVELOPMENT TRIPS
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FIGURE 13

2024 PROJECTED (BUILD) CONDITION 
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FIGURE 14

2029 PROJECTED (BUILD) CONDITION 
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TRANSPORTATION IMPACT STUDY (TIS) 

SCOPING MEETING APPLICATION 
 

Scoping Meeting Date:    TBD 

Applicant   Benderson Development 

  (3475 William Penn Highway – Commercial Retail) 

Applicant’s Consultant:  TPD – Melissa Southern, E.I.T. 

     msouthern@trafficpd.com  

Applicant’s Primary Contact:  Matt Oates, P.E., Benderson Development 

  

1. LOCATION OF PROPOSED DEVELOPMENT:  

• PennDOT Engineering District: 11-0 (Allegheny County) 

• Municipality:     Wilkins Township 

• State Route (SR):    William Penn Highway/Business Route 22 (SR 2048) 

• Segment:     0041 

• Offset:     0928 

 

SITE LOCATION MAP 

 
 

PROPOSED 

SITE 

TIS Scoping Meeting: 10/17/2022 at 10AM
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2. DESCRIPTION OF PROPOSED DEVELOPMENT: 

• Proposed Site Access:  

Access to the 3475 William Penn Highway (Commercial/Retail) Development is 

proposed via: 

o The existing Pep Boys full-access (private) driveway to William Penn Highway 

(SR 2048).  The Pep Boys driveway is controlled by an existing traffic signal 

(Permit No. 1-127-02).    

o One (1) partial access (westbound right-in only) driveway on SR 2048 (William 

Penn Highway), east of the existing Pep Boys full-access driveway. 

 

• Existing Land Use:  

o The site is currently vacant, but once accommodated the former Circuit City 

retail development.  It should be noted that trip credits for the existing 

establishment were not applied.  

As shown in the site location map above, the site is located along the northern side 

of William Penn Highway (SR 2048), on the northeast corner of the signalized 

intersection of William Penn Highway (SR 2048) and  Pep Boys/Home Depot 

driveways.   

• Proposed Land Use:  

o The site will provide a total of 28,198 square feet of commercial/retail space. 

For trip generation purposes, the retail space is anticipated to include the 

following components: 

 21,898 square feet of retail space (LU 822: Strip Retail Plaza (<40 KSF)) 

 One (1) standalone drive-through ATM machine (LU 912: Drive-In Bank); 

 3,800 square foot restaurant with a drive-through window (LU 934: Fast 

Food Restaurant with Drive-Through Window); 

 2,500 square foot coffee/donut shop with a drive-through window (LU 

937: Coffee/Donut Shop with Drive-Through Window);  

The Site Plan is attached.   

• Community Linkages (access to neighboring properties, cross easements, pedestrian and transit 

accommodations): The proposed development will utilize Pep Boys access to William 

Penn Highway (SR 2048).  Pedestrian sidewalks are anticipated to be provided on 

site.  Pedestrian accommodations are currently present at the signalized intersection 

of William Penn Highway (SR 2048) and Pep Boys/Home Depot driveways, with 

pedestrian crossing located on the north, south, and west legs of the intersection. 
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• Transit Review (Current routes/stops): Pittsburgh Regional Transit (PRT) Port Authority 

provides services via Route 67 and P67 along SR 2048 (William Penn Highway).  

Transit stops are located on the northeast and southwest corners of the intersection 

of William Penn Highway (SR 2048) and Pep Boys/Home Depot driveways.    

3. DEVELOPMENT SCHEDULE AND STAGING: 

• Anticipated Opening Date:  2024 

• Full Build-out Date:   2024 

• Proposed Development Schedule/Staging:  None 

 

4. TRIP GENERATION:  

Trip generation for the proposed development will be based on: 

 ITE Trip Generation Manual 

   Other independent surveys 

 

The trip generation data for this analysis were obtained from Trip Generation, 11th 

Edition, 2021, an Institute of Transportation Engineers (ITE) Informational Report.  For 

the proposed 3475 William Penn Highway Commercial/Retail development, the 

following land uses were selected to calculate the number of site-generated trips during 

the average weekday, weekday A.M., weekday P.M., and Saturday peak hours: 

o LU 822: Strip Retail Plaza (<40 KSF), for the proposed 21,898 square feet of 

retail space;  

o LU 912: Drive-In Bank, for the proposed one (1) standalone drive-through ATM 

machine; 

o LU 934: Fast Food Restaurant with Drive-Through, for the proposed 3,800 

square foot restaurant with a drive-through window; 

o LU 937: Coffee/Donut Shop with Drive-Through Window for the proposed 

2,500 square foot coffee/donut shop with a drive-through window.  

Based on the information provided in the manual Trip Generation, not all of the trips 

generated by the site will be “new” to the nearby roadway system.  In addition to the 

“new trips” generated by the development, there will be “internal (capture) trips”, which 

are trips made internally between on-site uses that do not access the external roadway, 

and there will be “pass-by trips”, which are trips that are drawn from the passing traffic 

stream and do not add trips to the adjacent roadways.  For internal trips, the 

methodology outlined in NCHRP Report 684 was utilized.  For pass-by trips, pass-by 

percentages were utilized as specified in ITE’s Trip Generation Manual, 11th Edition, 

2021.  It should be noted that pass-by trip percentages were applied to the total site 

traffic after reduction of internal (capture) trips.   



 

 

3475 William Penn Highway (Commercial/Retail) – Scoping Meeting 

September 28, 2022 

 

Page 4                                                                                                                                                                     www.TrafficPD.com 

 

Table 1 shows the rates/equations, directional percentages, and pass-by rates for the 

analyzed time periods.  

 

TABLE 1:  

ITE  TRIP GENERATION DATA 

Land Use ITE # Size (X) Time Period Equation/Rate 

Directional Splits 

Enter % 
Pass-By 

% 

Strip Retail Plaza 

(<40K) 
822 

21.898 

ksf 

Average Weekday T = 42.20(X)+229.68 50% -- 

Weekday A.M. Peak Hour T = 2.36(X) 60% 30%1 

Weekday P.M. Peak Hour Ln(T) = 0.71(X)+2.72 50% 40% 

Saturday Peak Hour T = 6.57(X) 51% 31% 

Drive-In Bank 912 1 Lane 

Average Weekday T = 125.03(X) 50% -- 

Weekday A.M. Peak Hour T = 8.71(X)-0.75 61% 29% 

Weekday P.M. Peak Hour T = 27.07(X) 49% 35% 

Saturday Peak Hour T = 27.67(X) 49% 38% 

Fast Food 

Restaurant With 

Drive Through 

Window 

934 
3.800 

ksf 

Average Weekday T = 467.48(X) 50% -- 

Weekday A.M. Peak Hour T = 44.61(X) 51% 50% 

Weekday P.M. Peak Hour T = 33.03(X) 52% 55% 

Saturday Peak Hour T = 55.25(X) 51% 45%2 

Coffee/Donut Shop 

with Drive Through 

Window 

937 
2.500 

ksf 

Average Weekday T = 533.57(X) 50% -- 

Weekday A.M. Peak Hour T = 85.88(X) 51% 90%3 

Weekday P.M. Peak Hour T = 38.99(X) 50% 98%3 

Saturday Peak Hour T = 87.91(X) 50% 84%3 

1 ITE does not provide pass-by rate data for Land Use 822 (Strip Retail Plaza <40KSF); therefore, pass-by rate data from Land Use 821 

(Shopping Plaza 40-150ksf) was utilized.  In addition, ITE does not provide pass-by rate data for Land Use 821 (Shopping Plaza 40-150 

ksf) during the weekday AM peak hour; therefore, it was assumed that the weekday AM peak hour pass-by rate would reflect 10% less 

than the Weekday PM peak hour pass-by rate. 
2 ITE does not provide pass-by rate data for Land Use 934 (Fast Food Restaurant with Drive-Through) for the Saturday peak hour; therefore, 

it was assumed that the Saturday peak hour pass-by rate would reflect 10% less than the Weekday PM peak hour pass-by rate. 
3  ITE does not provide pass-by rate data for Land Use 937 (Coffee/Donut Shop with Drive-Through Window); therefore, pass-by rate data 

from Land Use 938 (Coffee/Donut Shop with Drive-Through and No Indoor Seating) was utilized.  In addition, ITE does not provide pass-

by rate data for Land Use 938 (Coffee/Donut Shop with Drive-Through and No Indoor Seating) for the Saturday midday peak hour; 

therefore, it was assumed that the weekday midday peak hour pass-by rate would reflect the Saturday midday peak hour pass-by rates. 

 

The calculated trip generation for the proposed development is shown in Table 2.  

Detailed trip generation calculation are attached. 
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TABLE 2 

TRIP GENERATION SUMMARY 

Land Use Size (X) 
Total 

Trips 

Int. 

Trips 

External Trips Pass-By Trips New Trips 

Total Enter Exit Total Enter Exit Total Enter Exit 

Average Weekday Daily 

Strip Retail Plaza (<40K) 21,898 sf 1,154 -- 1,154 577 577 -- -- -- 1,154 577 577 

Drive-In Bank 1 lane 125 -- 125 62 63 -- -- -- 125 62 63 

F. Food Rest. w/ Drive Thru 3,800 sf 1,776 -- 1,776 888 888 -- -- -- 1,776 888 888 

Coffee/D. Shop w/ Drive Thru 2,500 sf 1,334 -- 1,334 667 667 -- -- -- 1,334 667 667 

Total -- 4,389 -- 4,389 2,194 2,195 -- -- -- 4,389 2,194 2,195 

Weekday A.M. Peak Hour 

Strip Retail Plaza (<40K) 21,898 sf 52 6 46 28 18 14 8 6 32 20 12 

Drive-In Bank 1 lane 8 0 8 5 3 2 1 1 6 4 2 

F. Food Rest. w/ Drive Thru 3,800 sf 170 2 168 85 83 84 43 41 84 42 42 

Coffee/D. Shop w/ Drive Thru 2,500 sf 215 4 211 107 104 190 96 94 21 11 10 

Total -- 445 12 433 225 208 290 148 142 143 77 66 

Weekday P.M. Peak Hour 

Strip Retail Plaza (<40K) 21,898 sf 136 54 82 34 48 33 0 33 49 34 15 

Drive-In Bank 1 lane 27 11 16 6 10 6 3 3 10 3 7 

F. Food Rest. w/ Drive Thru 3,800 sf 126 38 88 50 38 48 25 23 40 25 15 

Coffee/D. Shop w/ Drive Thru 2,500 sf 97 27 70 39 31 69 38 31 1 1 0 

Total -- 386 130 256 129 127 156 66 90 100 63 37 

Saturday Midday Peak Hour 

Strip Retail Plaza (<40K) 21,898 sf 144 36 108 52 56 33 17 16 75 35 40 

Drive-In Bank 1 lane 28 7 21 10 11 8 4 4 13 6 7 

F. Food Rest. w/ Drive Thru 3,800 sf 210 21 189 98 91 85 43 42 104 55 49 

Coffee/D. Shop w/ Drive Thru 2,500 sf 220 22 198 101 97 166 83 83 32 18 14 

Total -- 602 86 516 261 255 292 147 145 224 114 110 

 

5. ESTIMATED DAILY TRIP GENERATION/DRIVEWAY CLASSIFICATION: 

a. Estimated Daily Trip Generation of Proposed Development: 4,389 trips per day. 

b. Driveway Classification Based on Trip Generation: High-Volume driveway.  

 

6. TRANSPORTATION IMPACT STUDY REQUIRED? 

  No 

  Yes, based on:  

    3,000 or more vehicle trips/day generated 

 During any one-hour time period, 100 or more new (added) vehicle trips generated 

entering or exiting development. 

    Other considerations as described below: 

 

7. TRAFFIC IMPACT ASSESSMENT REQUIRED?      No       Yes 
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(If a TIS is required, the following sections of this checklist will be discussed at the TIS Scoping Meeting.  The 

applicant may provide preliminary information.) 

 

8. TIS STUDY AREA:  

a. Roadway and Study Intersections:   

1. William Penn Highway (SR 2048) & Pep Boys/Home Depot Driveway 

2. William Penn Highway (SR 2048) & Kingston Drive 

3. William Penn Highway (SR 2048) & Penn Center Boulevard 

4. William Penn Highway (SR 2048) & Proposed Right-In Only Driveway 

 

b. Land Use Context (Refer to PennDOT Design Manual, Part 1X, Appendix B): Suburban 

Center   

c. Known Congestion Areas:   Congestion known to occur along William Penn Highway (SR 

2048)   

d. Known Safety Concerns:  None to TPDs knowledge at this time.   

e. Known Environmental Constraints:  An existing bridge structure on William Penn 

Highway (SR 2048) is located east of the site.   

f. Pedestrian/Bike Review (Community Centers, Parks, Schools, etc.):  See Item 2 Above 

g. Transit Review (Current routes/stops):  See Item 2 Above 

1 

2 

3 

4 

SITE 
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9. STUDY AREA TYPE:  

 Urban   Rural  

  

10. TIS ANALYSIS PERIOD AND TIMES:   

a. 2022 Existing Conditions 

b. 2024 Opening Year Without Development (No-Build) Conditions 

c. 2024 Opening Year With Development (Build) Conditions 

d. 2029 Horizon Year Without Development (No-Build) Conditions 

e. 2029 Horizon Year With Development (Build) Conditions  

f. Weekday AM (7-9 AM), Weekday PM (4-6 PM) and Saturday Midday (11AM-2PM) 

Peak Hours 

 

11. TRAFFIC ADJUSTMENT FACTORS: 

a. Seasonal Adjustment:  N/A 

b. Annual Base Traffic Growth: Growth Rate to be obtained from the Southwestern 

Pennsylvania Commission (SPC), utilizing SPC’s LRP Cycle 11 Forecast (Year 2020-

2045).   

c. Pass-By Trips:   See ITE Trip Generation Data for Proposed Uses in Table 1 Above  

d. Captured Trips for Multi-Use Sites:  See ITE Trip Generation Data for Proposed Uses in Table 

2 Above  

e. Modal Split Reductions:  N/A 

f. Other Reductions:  N/A 

 

12. OTHER PROJECTS WITHIN STUDY AREA TO BE ADDED TO BASE TRAFFIC:  To be verified with 

PennDOT and Wilkins Township during the TIS scoping process. 

 

13. TRIP DISTRIBUTION AND ASSIGNMENT: The forecasted new (primary) site generated traffic 

will be distributed through the study area roadway network based on existing travel 

patterns determined from the manual turning movement counts to be completed.  The 

forecasted pass-by site generated traffic will be distributed based on review of existing 

peak hour through volumes along William Penn Highway (SR 2048).  

 

 

 

 

 

Gompers Avenue 
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14. APPROVAL OF DATA COLLECTION ELEMENTS AND METHODOLOGIES:   

» Count Times:  

1. Weekday AM: 7-9 AM (during a typical weekday: Tuesday, 

Wednesday, or Thursday); 

2. Weekday PM: 4-6 PM (during a typical weekday:  Tuesday, 

Wednesday, or Thursday); 

3. Saturday Midday: 11AM-2PM 

» Count Locations:  

» William Penn Highway (SR 2048) & Pep Boys/Home Depot Driveway (existing 

signalized) 

» William Penn Highway (SR 2048) & Kingston Drive (existing signalized) 

» William Penn Highway (SR 2048) & Penn Center Boulevard (existing signalized) 

» Data collected to include passenger vehicles, heavy vehicles, buses, bicycles, 

pedestrians at crossing locations, right turns on red, and u-turns. 

» Counts are anticipated be completed while local school districts are in session.   

 

15. CAPACITY/LOS ANALYSIS:   

a. To be completed at the study intersections: 

1. William Penn Highway (SR 2048) & Pep Boys/Home Depot Driveway 

2. William Penn Highway (SR 2048) & Kingston Drive 

3. William Penn Highway (SR 2048) & Penn Center Boulevard 

4. William Penn Highway (SR 2048) & Proposed Right-In Only Driveway 

b. To be completed for the weekday AM, weekday PM, and Saturday midday peak hours 

for the proposed analysis conditions: 

» 2022 Existing Conditions 

» 2024 Opening Year without Development (No-Build) Conditions 

» 2024 Opening Year with Development (Build) Conditions 

» 2029 Horizon Year without Development (No-Build) Conditions 

» 2029 Horizon Year with Development (Build) Conditions  

c. The analysis will be completed using the Synchro 11 software, reporting the HCM 6th 

Edition levels of service/delays.   

d. The results will be summarized in tabular format. 

 

16. ROADWAY IMPROVEMENTS/MODIFICATIONS BY OTHERS TO BE INCLUDED:  To be verified 

with PennDOT and Wilkins Township during the TIS scoping process.  Per PennDOT One 

Map, William Penn Highway (SR 2048) is in the “In-Development” stage for mill and 

overage, mountable curb, guide rail, and drainage from I-376 in Churchill to SR 48.  This 

improvement will not impact the analyses to be completed for this study.  
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17. OTHER NEEDED ANALYSES: 

a. Sight Distance Analysis: A sight distance analysis will be performed at the proposed site 

accesses, as applicable.   

b. Signal Warrant Analysis: N/A 

c. Required Signal Phasing/Timing Modifications: As necessary, TPD will make 

recommendations for traffic signal timing and/or phasing modifications based on the 

results of the analysis and per PennDOT Publication 149 & Publication 46. 

d. Traffic Signal Corridor/Network Analysis: If modifications to the existing signals in the study 

area are proposed that may impact all signals within the corridor (such as changes in cycle 

lengths), TPD understands that an evaluation of the traffic signal corridor/network may 

be required.  

e. Analysis of the Need for Turning Lanes: TPD will analyze auxiliary right turn lane warrants at 

the proposed site access locations under build conditions.  The warrant analysis 

methodology contained within Chapter 11 of PennDOT’s Publication 46 will be utilized 

for this analysis. 

f. Turning Lane Lengths: TPD will analyze auxiliary turn lane lengths at the proposed site 

access location under build conditions.  The analysis methodology contained within 

Chapter 11 of PennDOT’s Publication 46, as well as 95th percentile queue lengths, will be 

considered for evaluation of turning lane lengths. 

g. Left Turn Signal Phasing Analysis: TPD will analyze left turn signal phasing only where signal 

phasing changes are proposed at existing signalized intersections per PennDOT 

Publication 149 & Publication 46. 

h. Queuing Analysis: TPD will provide 95th percentile (Synchro) queue lengths for all 

approaches at all study intersections during all time periods, conditions, and peak hours 

analyzed.    The results will be summarized in tabular format. 

i. Gap Studies: N/A 

j. Crash Analysis: Crash data will be obtained for the preceding five (5) years through 

PennDOT’s Pennsylvania Crash Information Tool (PCIT) for the study intersections. 

k. Weaving Analysis: N/A 

l. Other Required Studies: N/A 
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Site Plan





Attachment
Trip Generation Calculations



1

Trips Entering Exiting Total Entering Exiting Total Entering Exiting Trips Entering Exiting Trips Entering Exiting

Retail Retail Plaza 21.898 Strip Retail Plaza (<40K) 822 T = a*(X)+b 42.20 229.68 50% 1154 577 577 0 0 0 1154 577 577 0% 0 0 0 1154 577 577

Retail Standalone Drive-Thru ATM 1.000 Drive-In Bank 912 Rate 125.03 50% 125 62 63 0 0 0 125 62 63 0% 0 0 0 125 62 63

Restaurant Restaurant w/ Drive Thru 3.800 Fast Food w/ Drive Thru 934 Rate 467.48 50% 1776 888 888 0 0 0 1776 888 888 0% 0 0 0 1776 888 888

Restaurant Coffee/Donut Shop w/Drive Thru 2.500 Coffee/Donut Shop w/Drive Thru 937 Rate 533.57 50% 1334 667 667 0 0 0 1334 667 667 0% 0 0 0 1334 667 667

4389 2194 2195 0 0 0 4389 2194 2195 0 0 0 4389 2194 2195

#REF!

Trips Entering Exiting Total Entering Exiting Total Entering Exiting Trips Entering Exiting Trips Entering Exiting

Retail Retail Plaza 21.898 Strip Retail Plaza (<40K) 822 Rate 2.36 60% 52 31 21 6 3 3 46 28 18 30% 14 8 6 32 20 12

Retail Standalone Drive-Thru ATM 1.000 Drive-In Bank 912 T=a*(X)+b 8.71 -0.75 61% 8 5 3 0 0 0 8 5 3 29% 2 1 1 6 4 2

Restaurant Restaurant w/ Drive Thru 3.800 Fast Food w/ Drive Thru 934 Rate 44.61 51% 170 86 84 2 1 1 168 85 83 50% 84 43 41 84 42 42

Restaurant Coffee/Donut Shop w/Drive Thru 2.500 Coffee/Donut Shop w/Drive Thru 937 Rate 85.88 51% 215 109 106 4 2 2 211 107 104 90% 190 96 94 21 11 10

445 231 214 12 6 6 433 225 208 290 148 142 143 77 66

Trips Entering Exiting Total Entering Exiting Total Entering Exiting Trips Entering Exiting Trips Entering Exiting

Retail Retail Plaza 21.898 Strip Retail Plaza (<40K) 822 Ln(T) = a*Ln(X) +b 0.71 2.72 50% 136 68 68 54 34 20 82 34 48 40% 33 0 33 49 34 15

Retail Standalone Drive-Thru ATM 1.000 Drive-In Bank 912 Rate 27.07 49% 27 13 14 11 7 4 16 6 10 35% 6 3 3 10 3 7

Restaurant Restaurant w/ Drive Thru 3.800 Fast Food w/ Drive Thru 934 Rate 33.03 52% 126 65 61 38 15 23 88 50 38 55% 48 25 23 40 25 15

Restaurant Coffee/Donut Shop w/Drive Thru 2.500 Coffee/Donut Shop w/Drive Thru 937 Rate 38.99 50% 97 48 49 27 9 18 70 39 31 98% 69 38 31 1 1 0

386 194 192 130 65 65 256 129 127 156 66 90 100 63 37

Trips Entering Exiting Total Entering Exiting Total Entering Exiting Trips Entering Exiting Trips Entering Exiting

Retail Retail Plaza 21.898 Strip Retail Plaza (<40K) 822 Rate 6.57 51% 144 73 71 36 21 15 108 52 56 31% 33 17 16 75 35 40

Retail Standalone Drive-Thru ATM 1.000 Drive-In Bank 912 Rate 27.67 49% 28 14 14 7 4 3 21 10 11 38% 8 4 4 13 6 7

Restaurant Restaurant w/ Drive Thru 3.800 Fast Food w/ Drive Thru 934 Rate 55.25 51% 210 107 103 21 9 12 189 98 91 45% 85 43 42 104 55 49

Restaurant Coffee/Donut Shop w/Drive Thru 2.500 Coffee/Donut Shop w/Drive Thru 937 Rate 87.91 50% 220 110 110 22 9 13 198 101 97 84% 166 83 83 32 18 14

602 304 298 86 43 43 516 261 255 292 147 145 224 114 110

Internal Trips per NCHRP Report 684.

External Trips = Total Trips  - Internal Trips

External Trips = Total Trips  - Internal Trips

External Trips = Total Trips  - Internal Trips

New Trips = External Trips - PassBy Trips

Pass-By Trips = External Trips * Pass-By %

Internal Trips

Saturday Peak Hour Total

Pass-By Trips = External Trips * Pass-By %

Internal Trips per NCHRP Report 684.

Internal Trips per NCHRP Report 684.

Pass-By %
Pass-By Trips New Trips

Weekday Daily Total

ITE # Equation A B
External Vehicle Trips

A B % Entering
Base Vehicle Total Trips

Internal Trips

Saturday Peak Hour Trip Generation - 3475 William Penn Highway - Commercial/Retail Development

Development Size Land Use ITE # Equation Pass-By %
Pass-By Trips New TripsExternal Vehicle Trips

New Trips = External Trips - PassBy Trips

Internal Trips External Vehicle Trips
Pass-By %

Pass-By Trips
Equation A B % Entering

New Trips

Weekday PM Peak Hour Totals

PM Peak Hour Trip Generation - 3475 William Penn Highway - Commercial/Retail Development

Development Size Land Use ITE #

% Entering
Base Vehicle Total Trips

Base Vehicle Total Trips

Pass-By Trips = External Trips * Pass-By % New Trips = External Trips - PassBy Trips

B % Entering
Base Vehicle Total Trips Internal Trips New Trips

Weekday AM Peak Hour Total

A

AM Peak Hour Trip Generation - 3475 William Penn Highway - Commercial/Retail Development

Weekday Daily Trip Generation - 3475 William Penn Highway - Commercial/Retail Development

Development Size Land Use

External Vehicle Trips
Pass-By %

Note:  ITE does not provide pass-by rate data for Land Use 822 (Strip Retail Plaza <40KSF); therefore, pass-by rate data from Land Use 821 (Shopping Plaza 40-150ksf) was utilized.  In addition, ITE does not provide pass-by rate data for Land Use 821 (Shopping Plaza 40-150 ksf) during the weekday AM peak hour; therefore, it was assumed that the weekday AM peak hour pass-by rate would reflect 10% less than the Weekday PM peak hour pass-by rate.

Note:  ITE does not provide pass-by rate data for Land Use 934 (Fast Food Restaurant with Drive-Through) for the Saturday peak hour; therefore, it was assumed that the Saturday peak hour pass-by rate would reflect 10% less than the Weekday PM peak hour pass-by rate.

Note:  ITE does not provide pass-by rate data for Land Use 937 (Coffee/Donut Shop with Drive-Through Window); therefore, pass-by rate data from Land Use 938 (Coffee/Donut Shop with Drive-Through and No Indoor Seating) was utilized.  In addition, ITE does not provide pass-by rate data for Land Use 938 (Coffee/Donut Shop with Drive-Through and No Indoor Seating) for the Saturday midday peak hour; therefore, it was assumed that the weekday midday peak hour pass-by rate would reflect the 

Saturday midday peak hour pass-by rate.

Development Size Land Use
Pass-By Trips

ITE # Equation

Trip Generation - 28198 SF Retail.xls



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 0

Retail 822+912 21,898            sf 60 36 24

Restaurant 934+937 6,300              sf 385 195 190

Cinema/Entertainment 0

Residential 0

Hotel 0

All Other Land Uses
2 0

445 231 214

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office

Retail 1.00 0% 0% 1.00 0% 0%

Restaurant 1.00 0% 0% 1.00 0% 0%

Cinema/Entertainment

Residential

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 0 3 0 0

Restaurant 0 3 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 445 231 214 Office N/A N/A

Internal Capture Percentage 3% 3% 3% Retail 8% 13%

Restaurant 2% 2%

External Vehicle-Trips
5 433 225 208 Cinema/Entertainment N/A N/A

External Transit-Trips
6 0 0 0 Residential N/A N/A

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

Wilkins Twp, Allegheny Co.

AM Street Peak Hour

Traffic Planning and Design, Inc. (TPD)

M. Southern

9/28/2022

Projected (Build)

9/23/2022

PL

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Table 5-A: Computations Summary Table 6-A: Internal Trip Capture Percentages by Land Use

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A.

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

6
Person-Trips

*Indicates computation that has been rounded to the nearest whole number.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

4
Enter vehicle occupancy assumed in Table 1-A vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be made 

to Tables 5-A, 9-A (O and D).  Enter transit, non-motorized percentages that will result with proposed mixed-use project complete.

Table 2-A: Mode Split and Vehicle Occupancy Estimates

Table 4-A: Internal Person-Trip Origin-Destination Matrix*

Destination (To)
Origin (From)

Origin (From)
Destination (To)

Cinema/Entertainment

Land Use
Entering Trips Exiting Trips

Table 3-A: Average Land Use Interchange Distances (Feet Walking Distance)

NCHRP 684 Internal Trip Capture Estimation Tool

Table 1-A: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

0

0

Cinema/Entertainment

Development Data (For Information Only )

0

0

0

Estimated Vehicle-Trips
3

Land Use

3475 William Penn Highway Development



Project Name:

Analysis Period:

Veh. Occ. Vehicle-Trips Person-Trips* Veh. Occ. Vehicle-Trips Person-Trips*

Office 1.00 0 0 1.00 0 0

Retail 1.00 36 36 1.00 24 24

Restaurant 1.00 195 195 1.00 190 190

Cinema/Entertainment 1.00 0 0 1.00 0 0

Residential 1.00 0 0 1.00 0 0

Hotel 1.00 0 0 1.00 0 0

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 7 3 3 0

Restaurant 59 27 8 6

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 0 0

Office Retail Restaurant Residential Hotel

Office 12 45 0 0

Retail 0 98 0 0

Restaurant 0 3 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 6 39 0

Hotel 0 1 12 0

Internal External Total Vehicles
1

Transit
2

Non-Motorized
2

Office 0 0 0 0 0 0

Retail 3 33 36 33 0 0

Restaurant 3 192 195 192 0 0

Cinema/Entertainment 0 0 0 0 0 0

Residential 0 0 0 0 0 0

Hotel 0 0 0 0 0 0

All Other Land Uses
3 0 0 0 0 0 0

Internal External Total Vehicles
1

Transit
2

Non-Motorized
2

Office 0 0 0 0 0 0

Retail 3 21 24 21 0 0

Restaurant 3 187 190 187 0 0

Cinema/Entertainment 0 0 0 0 0 0

Residential 0 0 0 0 0 0

Hotel 0 0 0 0 0 0

All Other Land Uses
3 0 0 0 0 0 0

Land Use
Table 7-A (D): Entering Trips

2
Person-Trips

Person-Trip Estimates

3475 William Penn Highway Development

AM Street Peak Hour

Table 9-A (D): Internal and External Trips Summary (Entering Trips)

Table 8-A (O): Internal Person-Trip Origin-Destination Matrix (Computed at Origin)

Origin (From)
Destination (To)

Cinema/Entertainment

Table 7-A: Conversion of Vehicle-Trip Ends to Person-Trip Ends

Table 7-A (O): Exiting Trips

0

0

0

Table 8-A (D): Internal Person-Trip Origin-Destination Matrix (Computed at Destination)

Origin (From)

Origin Land Use
Person-Trip Estimates External Trips by Mode*

External Trips by Mode*

1
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A

0

*Indicates computation that has been rounded to the nearest whole number.

0

0

0

0

0

Destination (To)

Cinema/Entertainment

0

3
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator

Destination Land Use

Table 9-A (O): Internal and External Trips Summary (Exiting Trips)



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 0

Retail 822+912 21,898           sf 163 81 82

Restaurant 934+937 6,300             sf 223 113 110

Cinema/Entertainment 0

Residential 0

Hotel 0

All Other Land Uses
2 0

386 194 192

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office

Retail 1.00 0% 0% 1.00 0% 0%

Restaurant 1.00 0% 0% 1.00 0% 0%

Cinema/Entertainment

Residential

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 0 24 0 0

Restaurant 0 41 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 386 194 192 Office N/A N/A

Internal Capture Percentage 34% 34% 34% Retail 51% 29%

Restaurant 21% 37%

External Vehicle-Trips
5 256 129 127 Cinema/Entertainment N/A N/A

External Transit-Trips
6 0 0 0 Residential N/A N/A

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

Table 4-P: Internal Person-Trip Origin-Destination Matrix*

Origin (From)
Destination (To)

Cinema/Entertainment

0

6
Person-Trips

0

0

0

0

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P.

Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use

4
Enter vehicle occupancy assumed in Table 1-P vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be 

Origin (From)
Destination (To)

Cinema/Entertainment

NCHRP 684 Internal Trip Capture Estimation Tool

3475 William Penn Highway Development Traffic Planning and Design, Inc. (TPD)

Wilkins Twp, Allegheny Co. M. Southern

Table 3-P: Average Land Use Interchange Distances (Feet Walking Distance)

*Indicates computation that has been rounded to the nearest whole number.

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

PL

9/23/2022

Projected (Build)

PM Street Peak Hour 9/28/2022

Table 1-P: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only ) Estimated Vehicle-Trips

3

Table 2-P: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips



Project Name:

Analysis Period:

Veh. Occ. Vehicle-Trips Person-Trips* Veh. Occ. Vehicle-Trips Person-Trips*

Office 1.00 0 0 1.00 0 0

Retail 1.00 81 81 1.00 82 82

Restaurant 1.00 113 113 1.00 110 110

Cinema/Entertainment 1.00 0 0 1.00 0 0

Residential 1.00 0 0 1.00 0 0

Hotel 1.00 0 0 1.00 0 0

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 2 24 21 4

Restaurant 3 45 20 8

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 0 0

Office Retail Restaurant Residential Hotel

Office 6 2 0 0

Retail 0 33 0 0

Restaurant 0 41 0 0

Cinema/Entertainment 0 3 3 0 0

Residential 0 8 16 0

Hotel 0 2 6 0

Internal External Total Vehicles
1

Transit
2

Non-Motorized
2

Office 0 0 0 0 0 0

Retail 41 40 81 40 0 0

Restaurant 24 89 113 89 0 0

Cinema/Entertainment 0 0 0 0 0 0

Residential 0 0 0 0 0 0

Hotel 0 0 0 0 0 0

All Other Land Uses
3 0 0 0 0 0 0

Internal External Total Vehicles
1

Transit
2

Non-Motorized
2

Office 0 0 0 0 0 0

Retail 24 58 82 58 0 0

Restaurant 41 69 110 69 0 0

Cinema/Entertainment 0 0 0 0 0 0

Residential 0 0 0 0 0 0

Hotel 0 0 0 0 0 0

All Other Land Uses
3 0 0 0 0 0 0

0

0

9

0

0

3
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator

Table 9-P (O): Internal and External Trips Summary (Exiting Trips)

Origin Land Use
Person-Trip Estimates External Trips by Mode*

Person-Trip Estimates External Trips by Mode*

0

Table 8-P (D): Internal Person-Trip Origin-Destination Matrix (Computed at Destination)

Origin (From)

2
Person-Trips

0

0

Table 9-P (D): Internal and External Trips Summary (Entering Trips)

Destination Land Use

*Indicates computation that has been rounded to the nearest whole number.

3475 William Penn Highway Development

PM Street Peak Hour

Table 7-P: Conversion of Vehicle-Trip Ends to Person-Trip Ends

Land Use
Table 7-P (D): Entering Trips Table 7-P (O): Exiting Trips

Table 8-P (O): Internal Person-Trip Origin-Destination Matrix (Computed at Origin)

Origin (From)
Destination (To)

Destination (To)

Cinema/Entertainment

Cinema/Entertainment

0

3

1
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 0

Retail 822+912 21,898            sf 172 87 85

Restaurant 934+937 6,300              sf 430 217 213

Cinema/Entertainment 0

Residential 0

Hotel 0

All Other Land Uses
2 0

602 304 298

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office

Retail 1.00 0% 0% 1.00 0% 0%

Restaurant 1.00 0% 0% 1.00 0% 0%

Cinema/Entertainment

Residential

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 0 18 0 0

Restaurant 0 25 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 602 304 298 Office N/A N/A

Internal Capture Percentage 14% 14% 14% Retail 29% 21%

Restaurant 8% 12%

External Vehicle-Trips
5 516 261 255 Cinema/Entertainment N/A N/A

External Transit-Trips
6 0 0 0 Residential N/A N/A

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

Table 3-A: Average Land Use Interchange Distances (Feet Walking Distance)

9/23/2022

NCHRP 684 Internal Trip Capture Estimation Tool

3475 William Penn Highway Development Traffic Planning and Design, Inc. (TPD)

Wilkins Twp, Allegheny Co. M. Southern

0

Origin (From)
Destination (To)

Cinema/Entertainment

Projected (Build) PL

Saturday Midday Peak Hour 9/28/2022

Table 1-A: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only ) Estimated Vehicle-Trips

3

Table 2-A: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips

Table 4-A: Internal Person-Trip Origin-Destination Matrix*

Origin (From)
Destination (To)

Cinema/Entertainment

Table 5-A: Computations Summary Table 6-A: Internal Trip Capture Percentages by Land Use

0

0

0

0

6
Person-Trips

*Indicates computation that has been rounded to the nearest whole number.

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

4
Enter vehicle occupancy assumed in Table 1-A vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be made 

to Tables 5-A, 9-A (O and D).  Enter transit, non-motorized percentages that will result with proposed mixed-use project complete.
5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).



Project Name:

Analysis Period:

Veh. Occ. Vehicle-Trips Person-Trips* Veh. Occ. Vehicle-Trips Person-Trips*

Office 1.00 0 0 1.00 0 0

Retail 1.00 87 87 1.00 85 85

Restaurant 1.00 217 217 1.00 213 213

Cinema/Entertainment 1.00 0 0 1.00 0 0

Residential 1.00 0 0 1.00 0 0

Hotel 1.00 0 0 1.00 0 0

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 13 18 17 2

Restaurant 36 59 23 11

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 0 0

Office Retail Restaurant Residential Hotel

Office 17 27 0 0

Retail 0 86 0 0

Restaurant 0 25 0 0

Cinema/Entertainment 0 2 3 0 0

Residential 0 12 37 0

Hotel 0 3 12 0

Internal External Total Vehicles
1

Transit
2

Non-Motorized
2

Office 0 0 0 0 0 0

Retail 25 62 87 62 0 0

Restaurant 18 199 217 199 0 0

Cinema/Entertainment 0 0 0 0 0 0

Residential 0 0 0 0 0 0

Hotel 0 0 0 0 0 0

All Other Land Uses
3 0 0 0 0 0 0

Internal External Total Vehicles
1

Transit
2

Non-Motorized
2

Office 0 0 0 0 0 0

Retail 18 67 85 67 0 0

Restaurant 25 188 213 188 0 0

Cinema/Entertainment 0 0 0 0 0 0

Residential 0 0 0 0 0 0

Hotel 0 0 0 0 0 0

All Other Land Uses
3 0 0 0 0 0 0

3475 William Penn Highway Development

Saturday Midday Peak Hour

9

Table 7-A: Conversion of Vehicle-Trip Ends to Person-Trip Ends

Land Use
Table 7-A (D): Entering Trips Table 7-A (O): Exiting Trips

Table 8-A (O): Internal Person-Trip Origin-Destination Matrix (Computed at Origin)

Origin (From)
Destination (To)

Cinema/Entertainment

0

2

0

0

0

Table 8-A (D): Internal Person-Trip Origin-Destination Matrix (Computed at Destination)

Origin (From)
Destination (To)

Cinema/Entertainment

0

0

0

0

1
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A

2
Person-Trips

3
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator

*Indicates computation that has been rounded to the nearest whole number.

Table 9-A (D): Internal and External Trips Summary (Entering Trips)

Destination Land Use
Person-Trip Estimates External Trips by Mode*

Table 9-A (O): Internal and External Trips Summary (Exiting Trips)

Origin Land Use
Person-Trip Estimates External Trips by Mode*



�����������	�
	���������
�����

�����	���������������  �����!"�#�"�$%&

'���� (�����)

������*+%,����,�� $�����	�-�.��+�/./�.��

01234567869:1;<4=>?
@ABC6DEEE69FC6G:C6HI@>DJ
K<54L:<7MNO6K<=:5<31:<7M>PEQ64M:45<MBR6PEQ64S<:<MB

�����	�������$�������,������ �����!"�#�"�$%&

@A45NB46TN:4 TNMB46786TN:4= 9:NM;N5;6K4A<N:<7M

P?C?P ?UC�V6W6VPCEU UC�D

X����
	,�������!/���,� YZ[\]̂_̀àbcZdd̀bZcedf̀b]gf
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Land Use Code

Land Use

Setting

Time Period

# Data Sites

Average Pass-By Rate

GLA (000) Primary (%) Diverted (%) Total (%) Source

45 Florida 1992 844 56 24 20 44 — 30

50 Florida 1992 555 41 41 18 59 — 30

52 Florida 1995 665 42 33 25 58 — 30

53 Florida 1993 162 59 — — 41 — 30

57.23 Kentucky 1993 247 31 53 16 69 2659 34

60 Florida 1995 1583 40 38 22 60 — 30

69.4 Kentucky 1993 109 25 42 33 75 1559 34

77 Florida 1992 365 46 — — 54 — 30

78 Florida 1991 702 55 23 22 45 — 30

82 Florida 1992 336 34 — — 66 — 30

92.857 Kentucky 1993 133 22 50 28 78 3555 34

100.888 Kentucky 1993 281 28 50 22 72 2111 34

121.54 Kentucky 1993 210 53 30 17 47 2636 34

144 New Jersey 1990 176 32 44 24 68 — 24

146.8 Kentucky 1993 — 36 39 25 64 — 34

Weekday PM Peak Period

15

40%

Pass-By Characteristics for Individual Sites

State or 

Province

Survey 

Year # Interviews

Pass-By 

Trip (%)

Non-Pass-By Trips Adj Street Peak 

Hour Volume

General Urban/Suburban

Vehicle Pass-By Rates by Land Use

Source: ITE Trip Generation Manual , 11th Edition

821

Shopping Plaza (40 - 150k)



Land Use Code

Land Use

Setting

Time Period

# Data Sites

Average Pass-By Rate

GLA (000) Primary (%) Diverted (%) Total (%) Source

144 New Jersey 1990 264 31 47 22 69 63362 24

Saturday Midday

1

31%

Pass-By Characteristics for Individual Sites

State or 

Province

Survey 

Year # Interviews

Pass-By 

Trip (%)

Non-Pass-By Trips Adjacent Street 

Daily Volume

General Urban/Suburban

Vehicle Pass-By Rates by Land Use

Source: ITE Trip Generation Manual , 11th Edition

821

Shopping Plaza (40 - 150k)
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Land Use Code

Land Use

Setting

Time Period

# Data Sites

Average Pass-By Rate

GFA (000) Primary (%) Diverted (%) Total (%) Source

3.8 Pennsylvania 2005 11 27 — — 73 — 19

3.8 Pennsylvania 2005 9 24 — — 76 — 19

3.8 Pennsylvania 2005 22 34 — — 66 — 19

3.8 Pennsylvania 2005 30 27 — — 73 — 19

3.8 Pennsylvania 2005 34 40 — — 60 — 19

3.8 Pennsylvania 2005 7 27 — — 73 — 19

3.8 Pennsylvania 2005 15 16 — — 84 — 19

3.8 Pennsylvania 2005 27 36 — — 64 — 19

Weekday AM Peak Period

8

29%

Pass-By Characteristics for Individual Sites

State or 

Province

Survey 

Year # Interviews

Pass-By 

Trip (%)

Non-Pass-By Trips Adj Street Peak 

Hour Volume

General Urban/Suburban

Vehicle Pass-By Rates by Land Use

Source: ITE Trip Generation Manual , 11th Edition

912

Drive-In Bank



Land Use Code

Land Use

Setting

Time Period

# Data Sites

Average Pass-By Rate

GFA (000) Primary (%) Diverted (%) Total (%) Source

2.7 Washington 2007 — 26 66 8 74 — 11

2.8 Washington 2007 — 21 55 24 79 — 11

3.3 Kentucky 1993 — 48 22 30 52 2570 34

3.4 Kentucky 1993 — 64 22 14 36 2266 34

3.4 Kentucky 1993 75 57 11 32 43 1955 34

3.5 Kentucky 1993 53 47 32 21 53 2785 2

3.6 Washington 2007 — 42 50 8 58 — 11

3.6 Washington 2007 — 29 — — 71 — 11

3.8 Pennsylvania 2005 56 43 — — 57 — 19

3.8 Pennsylvania 2005 38 41 — — 59 — 19

3.8 Pennsylvania 2005 14 24 — — 76 — 19

3.8 Pennsylvania 2005 63 29 — — 71 — 19

3.8 Pennsylvania 2005 70 29 — — 71 — 19

3.8 Pennsylvania 2005 29 27 — — 73 — 19

3.8 Pennsylvania 2005 41 25 — — 75 — 19

3.8 Pennsylvania 2005 37 31 — — 69 — 19

3.8 Pennsylvania 2005 19 29 — — 71 — 19

3.8 Pennsylvania 2005 34 21 — — 79 — 19

3.8 Pennsylvania 2005 36 29 — — 71 — 19

Weekday PM Peak Period

19

35%

Pass-By Characteristics for Individual Sites

State or 

Province

Survey 

Year # Interviews

Pass-By 

Trip (%)

Non-Pass-By Trips Adj Street Peak 

Hour Volume

General Urban/Suburban

Vehicle Pass-By Rates by Land Use

Source: ITE Trip Generation Manual , 11th Edition

912

Drive-In Bank



Land Use Code

Land Use

Setting

Time Period

# Data Sites

Average Pass-By Rate

GFA (000) Primary (%) Diverted (%) Total (%) Source

3.8 Pennsylvania 2005 63 33 — — 67 — 19

3.8 Pennsylvania 2005 103 77 — — 23 — 19

3.8 Pennsylvania 2005 34 37 — — 63 — 19

3.8 Pennsylvania 2005 53 33 — — 67 — 19

3.8 Pennsylvania 2005 25 12 — — 88 — 19

Saturday Midday

5

38%

Pass-By Characteristics for Individual Sites

State or 

Province

Survey 

Year # Interviews

Pass-By 

Trip (%)

Non-Pass-By Trips Adj Street Peak 

Hour Volume

General Urban/Suburban

Vehicle Pass-By Rates by Land Use

Source: ITE Trip Generation Manual , 11th Edition

912

Drive-In Bank
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Land Use Code

Land Use

Setting

Time Period

# Data Sites

Average Pass-By Rate

GFA (000) Primary (%) Diverted (%) Total (%) Source

1.4 Kentucky 1993 — 62 22 16 38 1407 2

3 Kentucky 1993 — 43 14 43 57 2903 2

3.3 -- 1996 — 68 — — 32 — 21

3.6 Kentucky 1993 — 32 47 21 68 437 2

4.2 Indiana 1993 — 46 23 31 54 1049 2

Weekday AM Peak Period

5

50%

Pass-By Characteristics for Individual Sites

State or 

Province

Survey 

Year # Interviews

Pass-By 

Trip (%)

Non-Pass-By Trips Adj Street Peak 

Hour Volume

General Urban/Suburban

Vehicle Pass-By Rates by Land Use

Source: ITE Trip Generation Manual , 11th Edition

934

Fast-Food Restaurant with Drive-Through Window



Land Use Code

Land Use

Setting

Time Period

# Data Sites

Average Pass-By Rate

GFA (000) Primary (%) Diverted (%) Total (%) Source

1.3 Kentucky 1993 — 68 22 10 32 2055 2

1.9 Kentucky 1993 33 67 24 9 33 2447 2

2.8 Florida 1995 47 66 — — 34 — 30

2.9 Florida 1996 271 41 41 18 59 — 30

3 Kentucky 1993 — 31 31 38 69 4250 2

3.1 Florida 1995 28 71 — — 29 — 30

3.1 Florida 1996 29 38 — — 62 — 30

3.2 Florida 1996 202 40 39 21 60 — 30

3.3 — 1996 — 62 — — 38 — 21

4.2 Indiana 1993 — 56 25 19 44 1632 2

4.3 Florida 1994 304 62 — — 38 — 30

Weekday PM Peak Period

11

55%

Pass-By Characteristics for Individual Sites

State or 

Province

Survey 

Year # Interviews

Pass-By 

Trip (%)

Non-Pass-By Trips Adj Street Peak 

Hour Volume

General Urban/Suburban

Vehicle Pass-By Rates by Land Use

Source: ITE Trip Generation Manual , 11th Edition

934

Fast-Food Restaurant with Drive-Through Window
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Land Use Code

Land Use

Setting

Time Period

# Data Sites

Average Pass-By Rate

Drive-Through Lanes Primary (%) Diverted (%) Total (%) Source

1 Washington 1997 — 83 — — 17 — 18

1 Oregon 1998 — 95 — — 5 — 18

1 Washington 1998 — 92 — — 8 — 18

Weekday AM Peak Period

3

90%

Pass-By Characteristics for Individual Sites

State or 

Province

Survey 

Year # Interviews

Pass-By 

Trip (%)

Non-Pass-By Trips Adj Street Peak 

Hour Volume

General Urban/Suburban

Vehicle Pass-By Rates by Land Use

Source: ITE Trip Generation Manual , 11th Edition

938

Coffee/Donut Shop with Drive-Through Window and No Indoor Seating



Land Use Code

Land Use

Setting

Time Period

# Data Sites

Average Pass-By Rate

Drive-Through Lanes Primary (%) Diverted (%) Total (%) Source

1 Washington 1997 — 100 — — 0 — 18

1 Oregon 1998 — 95 — — 5 — 18

Weekday PM Peak Period

2

98%

Pass-By Characteristics for Individual Sites

State or 

Province

Survey 

Year # Interviews

Pass-By 

Trip (%)

Non-Pass-By Trips Adj Street Peak 

Hour Volume

General Urban/Suburban

Vehicle Pass-By Rates by Land Use

Source: ITE Trip Generation Manual , 11th Edition

938

Coffee/Donut Shop with Drive-Through Window and No Indoor Seating



Land Use Code

Land Use

Setting

Time Period

# Data Sites

Average Pass-By Rate

Drive-Through Lanes Primary (%) Diverted (%) Total (%) Source

1 Washington 1997 — 73 — — 27 — 18

1 Oregon 1998 — 100 — — 0 — 18

1 Washington 1998 — 78 — — 22 — 18

Weekday Midday

3

84%

Pass-By Characteristics for Individual Sites

State or 

Province

Survey 

Year # Interviews

Pass-By 

Trip (%)

Non-Pass-By Trips Adj Street Peak 

Hour Volume

General Urban/Suburban

Vehicle Pass-By Rates by Land Use

Source: ITE Trip Generation Manual , 11th Edition

938

Coffee/Donut Shop with Drive-Through Window and No Indoor Seating



1

Southern, Melissa

From: Hiffman, Dan <dan@hiffman.com>

Sent: Friday, January 20, 2023 8:44 AM

To: Southern, Melissa

Subject: RE: Request for Information - Lidl Site (William Penn Highway, Wilkins Township, 

Allegheny County, PA)

Melissa, 

My apologies, my client’s engineer sent me a response to your 1/3 email on 1/4, below for reference. 

 

  
 

Dan Hiffman 

Vice President 

Retail Services 

NAI Hiffman | Hiffman National 

One Oakbrook Terrace, Suite 400 

Oakbrook Terrace, IL 60181 

 

Direct: 630 693 0655 

Mobile: 630 965 2712 

Main: 630 932 1234 

 

hiffman.com 

From: Litvin, Jared <Jared.Litvin@kimley-horn.com>  

Sent: Wednesday, January 4, 2023 9:41 AM 

To: Moldovan, Bill <Bill.Moldovan@kimley-horn.com>; Hiffman, Dan <dan@hiffman.com>; John Crane 

(cranezoo@aol.com) <cranezoo@aol.com>; Joseph M. Olen <JOlen@BurkeLaw.com>; Douglas E. Wambach 

(dwambach@burkelaw.com) <dwambach@burkelaw.com>; Simon Yu (simon_yu@simon-arch.com) <simon_yu@simon-

arch.com> 

Subject: RE: Request for Information - Lidl Site (William Penn Highway, Wilkins Township, Allegheny County, PA) 

 

EXTERNAL EMAIL – Open attachments and Links with CAUTION  

Dan, 

CAUTION: External email - do not click links or open attachments unless you recognize the sender and know the 

content is safe. 
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Our responses to the questions are below (in red). It is worth mentioning to Melissa that we are in the process of doing 

our own traffic study and that their numbers could come up completely different than ours. With ours being underway, 

they should wait on our trip generation and distribution to be completed and we can provide her with the information. 

 

• Is the proposed car dealership for new vehicle sales only, used vehicle sales only, or a combination of new and 

used vehicle sales? (This information will be used to determine which land use type is selected for trip 

generation purposes.) 

Combination 

 

• Could you provide the square footage of gross floor area of the proposed car dealership? (This information will 

be used to calculate the site trips for the proposed car dealership.) 

19,725 SF 

 

• Could you provide the proposed number of driveway(s) to the dealership and which roadways they will intersect 

(William Penn Highway? Home Depot Drive?)? (This information will be used to distributed the calculated site 

trips to/from the proposed car dealership.) 

One onto William Penn Directly, one into Home Depot’s existing driveway. 

 

• Will the driveway(s) operate as full-movement or partial-movement (such as right-in/right-out only)? (This 

information will be used to distributed the calculated site trips to/from the proposed car dealership.) 

The new driveway to William Penn will be left turn restricted. 

 

Lastly since I have everyone on the chain, we need to perform an interview with the property owner (LIDL) to finalize the 

Phase I study. The regulations are changing next month and will change/add to the work that has been done to this 

point if we do not get this in ahead of time. If anyone could please provide us with a contact that we would be able to 

facilitate that interview with it will be much appreciated. This is very important to keep this project moving. 

 

Thanks again. 

 

 

 

From: Hiffman, Dan <dan@hiffman.com>  

Sent: Friday, January 20, 2023 7:15 AM 

To: John Crane (cranezoo@aol.com) <cranezoo@aol.com>; Joseph M. Olen <JOlen@BurkeLaw.com>; Douglas E. 

Wambach (dwambach@burkelaw.com) <dwambach@burkelaw.com>; Simon Yu (simon_yu@simon-arch.com) 

<simon_yu@simon-arch.com>; Bill Moldovan (Bill.Moldovan@kimley-horn.com) <bill.moldovan@kimley-horn.com>; 

Litvin, Jared <Jared.Litvin@kimley-horn.com>; Damian Gabrus <dgabrus@hawkauto.com>; 'Bryan Ergler' 

<bryan.ergler@hawkauto.com> 

Subject: RE: Request for Information - Lidl Site (William Penn Highway, Wilkins Township, Allegheny County, PA) 

 

Team, 

Please see the email below from Mellissa Southern of Traffic Planning and Design, Inc (“TPD”), which requests 

information on the proposed developed on the LIDL site. 

A nearby proposed development (I believe it is for the Benderson site at the NEC of intersection) has engaged TPD to 

complete a traffic study. 

Please advise. 

 

  
 

Dan Hiffman  
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Vice President 

Retail Services 

NAI Hiffman | Hiffman National 

One Oakbrook Terrace, Suite 400 

Oakbrook Terrace, IL 60181 

 

Direct: 630 693 0655 

Mobile: 630 965 2712 

Main: 630 932 1234 

 

hiffman.com 

 

 

From: Southern, Melissa <msouthern@trafficpd.com>  

Sent: Friday, January 20, 2023 6:53 AM 

To: Hiffman, Dan <dan@hiffman.com> 

Subject: RE: Request for Information - Lidl Site (William Penn Highway, Wilkins Township, Allegheny County, PA) 

 

EXTERNAL EMAIL – Open attachments and Links with CAUTION  

Hi Dan. 

 

I’m following up to see if you are able to provide the information requested in the email below for the proposed 

development at the Lidl site (southwest corner of William Penn Highway (SR 2048)/Home Depot Dr) in Wilkins 

Township, Allegheny County, Pennsylvania. 

 

Please feel free to email/call with questions and/or information. 

 

Thanks, 

Melissa 

 

 

Melissa 
 

Southern , E.I.T. , Project Manager
   

 

 

TRAFFIC PLANNING AND DESIGN, INC.
Moving ForwardTogether®| An ENR 500 Top Design Firm
  

  

OFFICES SERVING THE EASTERN UNITED STATES
 

O: 412.765.3717| www.TrafficPD.com | 
  

     

From: Southern, Melissa  

Sent: Tuesday, January 3, 2023 10:03 AM 

To: dan@hiffman.com 

Subject: Request for Information - Lidl Site (William Penn Highway, Wilkins Township, Allegheny County, PA) 

 

Good Morning Dan, 

 

 You don't often get email from msouthern@trafficpd.com. Learn why this is important  
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Rebecca Vargo (Wilkins Township Manager) provided me your contact information in order to request details about a 

proposed car dealership to be located at the Lidl site (southwest corner of William Penn Highway (SR 2048)/Home Depot 

Dr) in Wilkins Township, Allegheny County, Pennsylvania. 

 

Traffic Planning and Design, Inc. (TPD) has been retained by a developer to complete a traffic study for a proposed 

retail/commercial development to be located on William Penn Highway near the proposed car dealership site. During 

our scope of study discussions, Wilkins Township identified that a car dealership is proposed at the Lidl site and our 

study would need to account for/incorporate traffic to be generated by the proposed car dealership development. 

 

Rebecca identified that a traffic study was not completed for the car dealership and asked me to reach out to you for the 

development details. In order for us to incorporate the car dealership development traffic into our study, would you be 

able to provide the following information about the development/site: 

 

• Is the proposed car dealership for new vehicle sales only, used vehicle sales only, or a combination of new and 

used vehicle sales? (This information will be used to determine which land use type is selected for trip 

generation purposes.) 

 

• Could you provide the square footage of gross floor area of the proposed car dealership? (This information will 

be used to calculate the site trips for the proposed car dealership.) 

 

• Could you provide the proposed number of driveway(s) to the dealership and which roadways they will 

intersect (William Penn Highway? Home Depot Drive?)? (This information will be used to distributed the 

calculated site trips to/from the proposed car dealership.) 

 

• Will the driveway(s) operate as full-movement or partial-movement (such as right-in/right-out only)? (This 

information will be used to distributed the calculated site trips to/from the proposed car dealership.) 

 

Thank you very much for your assistance with this request. Please feel free to contact me if you have any questions on 

this request or would like to discuss further.  

 

Thanks, and Happy New Year! 

Melissa Southern 
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Southern, Melissa

From: Dan Bernazzoli <dbern@spcregion.org>

Sent: Monday, February 6, 2023 1:47 PM

To: Timko, Jeremy

Cc: Data

Subject: RE: Growth Rate

Attachments: 2023DAB009_SPCDataRequestEvalForm_020623.pdf

  

 

Jeremy - 

 

The traffic growth rate for Wilkins Twp. (ALCO) = 0.50% /year. 
--This is a background “linear” traffic growth rate (not compounded), and is from SPC’s LRP Cycle 11 Forecast (Years 
2020 to 2045). 
  

*About the attached .pdf file: 
In order to help us monitor and improve our response to data requests, please open 
the attached .pdf file and take a few minutes to complete the evaluation questions 
on Page 2, Section 2,  save it to your computer, and return the completed form via 
email to Data@spcregion.org. 
  
Please contact us if you need anything else. 
Thanks 

  
Dan Bernazzoli 
Data Analyst 
Southwestern Pennsylvania Commission 
Two Chatham Center – Suite 500 
112 Washington Place 
Pittsburgh, PA 15219-3451 
  
Voice: 412-391-5590 Ext. 346 
Fax: 412-391-9160 
dbern@spcregion.org 
www.spcregion.org 

  

From: Timko, Jeremy [jtimko@trafficpd.com] 
Sent: Monday, February 06, 2023 12:17 PM 

To: Dan Bernazzoli 

Subject: Growth Rate 

Hi Dan, 

  

It’s been a while since I last requested a growth rate, hope you have been well.  

CAUTION: External email - do not click links or open attachments unless you recognize the sender and know the 

content is safe. 
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I’m now with Traffic Planning and Design, Inc. (TPD) and we have been retained to prepare a traffic impact study in 

Wilkins Township, Allegheny County.  Would you be able to provide us the latest growth rate for Wilkins Township so we 

can apply it to our traffic volume projections?  

  

Thanks for your help! 

Jeremy  
 

Timko, E.I.T. ,  Transportation Planning Specialist
   

 

 

TRAFFIC PLANNING AND DESIGN, INC.
Moving Forward  Together ®    |   An ENR 500 Top Design Firm
  

    

    

  

OFFICES SERVING THE EASTERN UNITED STATES
 

O: 412.765.3717   |   www.TrafficPD.com   |   
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Southern, Melissa

From: Fedio, Daniel <dafedio@pa.gov>

Sent: Monday, February 6, 2023 1:58 PM

To: Southern, Melissa; Miller, Ed M.

Cc: Mudry, Michael; Timko, Jeremy

Subject: RE: [External] RE: TIS in Wilkins Township

Attachments: Period Length - Weekend.jpg; Period Length - Weekday.jpg; Kingston - Weekday PM 

Splits.jpg; Kingston - Weekday AM Splits.jpg; Kingston - Weekend Midday Splits.jpg

The communication at those intersections is not very reliable and it’s difficult to get the information off there.  I was 

only able to pull from the Kingston intersection, the Period Length applies to all 3 intersections though.   

 

With the adaptive system, there are no specific split times so the graphs provide the min, max, and average green times 

during that time period.  The average for the left turns is usually lower because the adaptive system will reservice left 

turns with unused time, which ends up being very short. 

 

Dan Fedio | Civil Engineer Traffic 
PA Department of Transportation | Engineering District 11-0 

Traffic Engineering Unit 
45 Thoms Run Road | Bridgeville PA 15017 

Phone: (412) 429-4983  | Fax: (412) 429-4978 

http://www.penndot.pa.gov | dafedio@pa.gov 

 

From: Southern, Melissa <msouthern@trafficpd.com>  

Sent: Monday, February 6, 2023 10:11 AM 

To: Miller, Ed M. <edmille@pa.gov>; Fedio, Daniel <dafedio@pa.gov> 

Cc: Mudry, Michael <mmudry@trafficpd.com>; Timko, Jeremy <jtimko@trafficpd.com> 

Subject: [External] RE: TIS in Wilkins Township 

 

ATTENTION: This email message is from an external sender. Do not open links or attachments from unknown senders. To 

report suspicious email, use the Report Phishing button in Outlook.  

Hi Dan, 

 

We are moving ahead with the analyses for the 3475 William Penn Highway commercial/retail development TIS and 

wanted to see if you could provide us the cycle length & split information for the typical peak hour (weekday AM, 

weekday PM, &  mid-day Saturday) at following intersections located within the William Penn Highway (SR 2048) 

adaptive system: 

 

• William Penn Highway (SR 2048) & Home Depot/Pep Boys Driveway (permit no. 1-127-02) 

• William Penn Highway (SR 2048) & Kingston Drive (permit no. 1-127-06) 

• William Penn Highway (SR 2048) & Penn Center Boulevard (permit no. 1-127-04) 

 

We recently completed traffic counts on Thursday, January 19, 2023 & Saturday, January 21, 2023. 

 

Let me know if you have any question or need anything additional to process our request for the data.   

 

Thank you very much in advance for your help obtaining this info, and have a great week! 
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Melissa 

 

 

Melissa   
 

Southern, E.I.T.,  Project Manager
   

 

 

TRAFFIC PLANNING AND DESIGN, INC.
Moving Forward  Together ®    |   An ENR 500 Top Design Firm
  

    

    

  

OFFICES SERVING THE EASTERN UNITED STATES
 

O: 412.765.3717   |   www.TrafficPD.com   |   
  

    

  
 

From: Miller, Ed M. <edmille@pa.gov>  

Sent: Monday, October 17, 2022 10:35 AM 

To: Fedio, Daniel <dafedio@pa.gov> 

Cc: Mudry, Michael <mmudry@trafficpd.com>; Southern, Melissa <msouthern@trafficpd.com> 

Subject: TIS in Wilkins Township 

 

  

Dan: 

We had a TIS Meeting this morning for a proposed development off 2048 next to the Pep Boys Development.  TPD will 

be doing the study. 

 

Their study intersections include: 

1. Pep Boys 

2. Kingston 

3. Penn Centre 

 

From the adaptive system, can you pull off the typical peak (AM/PM/Mid Day Saturday) cycle lengths and splits for these 

intersections and share with Mike and Melissa? 

 

No hurry as we just had the meeting and they haven’t even done their counts yet.  I just wanted to reach out to you 

while it was fresh in my mind. 

 

Thanks, 

Ed 

 

Edward M. Miller, P.E., PTOE |Traffic Signals Supervisor 

PA Department of Transportation 
Engineering District 11-0|Traffic Engineering Unit 
45 Thoms Run Road | Bridgeville PA 15017 
Phone:  412.429.4970 | Fax:  412.429.4978 
penndot.gov | edmille@pa.gov 

 

CAUTION: External email - do not click links or open attachments unless you recognize the sender and know the 

content is safe. 
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Appendix B:
Existing Roadway Conditions



 

 

Job #:  BEND.00008 Date Taken:  02/10/2023 Intersection Of:  William Penn Hwy(SR 2048)&Penn Center Blvd./Driveway 

 

   

Direction / Road:  Eastbound William Penn Highway (SR 2048)  

Approach / Departure:  Approach  

Distance:  50 feet  

 

 

Direction / Road:  Eastbound William Penn Highway (SR 2048) 

Approach / Departure:  Approach 

Distance:  200 feet 

 

  



 

 

Job #:  BEND.00008 Date Taken:  02/10/2023 Intersection Of:  William Penn Hwy(SR 2048)&Penn Center Blvd./Driveway 

 

   

Direction / Road:  Southbound Driveway  

Approach / Departure:  Approach  

Distance:  50 feet  

 

 

Direction / Road:  Southbound Driveway 

Approach / Departure:  Approach 

Distance:  200 feet 

 

  



 

 

Job #:  BEND.00008 Date Taken:  02/10/2023 Intersection Of:  William Penn Hwy(SR 2048)&Penn Center Blvd./Driveway 

 

   

Direction / Road:  Westbound William Penn Highway (SR 2048)  

Approach / Departure:  Approach  

Distance:  50 feet  

 

 

Direction / Road:  Westbound William Penn Highway (SR 2048) 

Approach / Departure:  Approach 

Distance:  200 feet 

 

  



 

 

Job #:  BEND.00008 Date Taken:  02/10/2023 Intersection Of:  William Penn Hwy(SR 2048)&Penn Center Blvd./Driveway 

 

   

Direction / Road:  Northbound Penn Center Boulevard  

Approach / Departure:  Approach  

Distance:  50 feet  

 

 

Direction / Road:  Northbound Penn Center Boulevard 

Approach / Departure:  Approach 

Distance:  200 feet 

 



 

 

Job #:  BEND.00008 Date Taken:  02/10/2023 Intersection Of:  William Penn Hwy(SR 2048)&Kingston Dr./Driveway 

 

   
Direction / Road:  Eastbound William Penn Highway (SR 2048)  

Approach / Departure:  Approach  

Distance:  50 feet  

 

 

Direction / Road:  Eastbound William Penn Highway (SR 2048) 

Approach / Departure:  Approach 

Distance:  200 feet 

 

  



 

 

Job #:  BEND.00008 Date Taken:  02/10/2023 Intersection Of:  William Penn Hwy(SR 2048)&Kingston Dr./Driveway 

 

   

Direction / Road:  Southbound Kingston Drive  

Approach / Departure:  Approach  

Distance:  50 feet  

 

 

Direction / Road:  Southbound Kingston Drive 

Approach / Departure:  Approach 

Distance:  200 feet 

 

  



 

 

Job #:  BEND.00008 Date Taken:  02/10/2023 Intersection Of:  William Penn Hwy(SR 2048)&Kingston Dr./Driveway 

 

   

Direction / Road:  Westbound William Penn Highway (SR 2048)  

Approach / Departure:  Approach  

Distance:  50 feet  

 

 

Direction / Road:  Westbound William Penn Highway (SR 2048) 

Approach / Departure:  Approach 

Distance:  200 feet 

 

  



 

 

Job #:  BEND.00008 Date Taken:  02/10/2023 Intersection Of:  William Penn Hwy(SR 2048)&Kingston Dr./Driveway 

 

   

Direction / Road:  Northbound Driveway  

Approach / Departure:  Approach  

Distance:  50 feet  

 

 

Direction / Road:  Northbound Driveway 

Approach / Departure:  Approach 

Distance:  200 feet 

 



 

 

Job #:  BEND.00008 Date Taken:  02/10/2023 Intersection Of:  William Penn Hwy(SR 2048)&Home Depot/Pep Boys Dwys 

 

   
Direction / Road:  Eastbound William Penn Highway (SR 2048)  

Approach / Departure:  Approach  

Distance:  50 feet  

 

 

Direction / Road:  Eastbound William Penn Highway (SR 2048) 

Approach / Departure:  Approach 

Distance:  200 feet 

 

  



 

 

Job #:  BEND.00008 Date Taken:  02/10/2023 Intersection Of:  William Penn Hwy(SR 2048)&Home Depot/Pep Boys Dwys 

 

   

Direction / Road:  Southbound Pep Boys Driveway  

Approach / Departure:  Approach  

Distance:  50 feet  

 

 

Direction / Road:  Southbound Pep Boys Driveway 

Approach / Departure:  Approach 

Distance:  200 feet 

 

  



 

 

Job #:  BEND.00008 Date Taken:  02/10/2023 Intersection Of:  William Penn Hwy(SR 2048)&Home Depot/Pep Boys Dwys 

 

   

Direction / Road:  Westbound William Penn Highway (SR 2048)  

Approach / Departure:  Approach  

Distance:  50 feet  

 

 

Direction / Road:  Westbound William Penn Highway (SR 2048) 

Approach / Departure:  Approach 

Distance:  200 feet 

 

  



 

 

Job #:  BEND.00008 Date Taken:  02/10/2023 Intersection Of:  William Penn Hwy(SR 2048)&Home Depot/Pep Boys Dwys 

 

   

Direction / Road:  Northbound Home Depot Driveway  

Approach / Departure:  Approach  

Distance:  50 feet  

 

 

Direction / Road:  Northbound Home Depot Driveway 

Approach / Departure:  Approach 

Distance:  200 feet 
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Appendix C:
Turning Movement Counts



 

Allegheny County, PA
Business Rt 22 & Penn Center
Blvd
Thursday, January 19, 2023
Location: 40.430052, -
79.812127

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Penn Center Blvd
Site Code:
Start Date: 01/19/2023
Page No: 1

Turning Movement Data

Start
Time

Business Rt 22 Business Rt 22 Penn Center Blvd Sheetz Driveway
Eastbound Westbound Northbound Southbound

Left Thru Righ
t

Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l

Int.
Tota

l
7:00 AM 14 113 14 2 0 0 143 19 81 0 0 0 0 100 12 3 0 5 0 0 20 9 2 2 13 0 0 26 289
7:15 AM 11 113 13 9 0 1 146 14 94 3 0 0 0 111 12 3 3 2 0 0 20 10 5 6 16 0 0 37 314
7:30 AM 10 123 21 5 1 0 160 13 91 0 0 0 0 104 24 7 3 0 0 0 34 4 5 5 13 0 0 27 325
7:45 AM 25 182 16 7 0 0 230 28 80 1 0 1 0 110 18 4 3 4 0 0 29 17 2 5 16 0 0 40 409

Hourly Total 60 531 64 23 1 1 679 74 346 4 0 1 0 425 66 17 9 11 0 0 103 40 14 18 58 0 0 130 1337

8:00 AM 11 149 35 4 0 0 199 19 90 1 0 0 0 110 23 1 3 1 0 0 28 10 2 4 6 0 0 22 359
8:15 AM 18 149 30 9 1 0 207 19 96 2 0 0 0 117 33 1 4 7 0 0 45 6 4 2 17 0 0 29 398
8:30 AM 10 153 25 4 3 0 195 18 126 1 0 1 0 146 18 5 7 7 0 0 37 6 5 2 17 0 0 30 408
8:45 AM 12 162 25 8 1 0 208 21 95 0 0 0 0 116 26 4 3 8 0 0 41 10 8 2 10 0 0 30 395

Hourly Total 51 613 115 25 5 0 809 77 407 4 0 1 0 489 100 11 17 23 0 0 151 32 19 10 50 0 0 111 1560

*** BREAK *** - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
4:00 PM 12 221 14 3 0 0 250 22 221 1 0 1 0 245 32 2 9 17 0 0 60 16 1 4 14 0 0 35 590
4:15 PM 14 234 13 3 0 0 264 21 210 2 0 0 0 233 40 10 25 6 0 0 81 11 6 7 12 0 0 36 614
4:30 PM 22 271 17 4 1 1 315 25 217 1 0 2 0 245 43 8 18 9 0 0 78 10 3 7 13 0 1 33 671
4:45 PM 17 278 22 1 1 0 319 17 210 2 0 0 0 229 32 4 15 12 0 0 63 11 6 9 11 0 1 37 648

Hourly Total 65 1004 66 11 2 1 1148 85 858 6 0 3 0 952 147 24 67 44 0 0 282 48 16 27 50 0 2 141 2523

5:00 PM 28 258 24 2 0 0 312 24 250 2 1 0 1 277 54 7 14 16 0 0 91 21 6 15 9 0 0 51 731
5:15 PM 20 229 19 1 0 0 269 24 236 0 0 1 1 261 43 7 13 12 0 0 75 22 6 17 12 0 0 57 662
5:30 PM 18 237 17 4 0 0 276 12 217 5 0 0 1 234 32 8 14 7 0 0 61 16 7 13 12 0 0 48 619
5:45 PM 24 215 19 4 3 0 265 20 222 0 0 0 0 242 25 6 11 6 0 0 48 17 1 5 12 0 0 35 590

Hourly Total 90 939 79 11 3 0 1122 80 925 7 1 1 3 1014 154 28 52 41 0 0 275 76 20 50 45 0 0 191 2602

6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Grand
Total 266 3087 324 70 11 2 3758 316 2536 21 1 6 3 2880 467 80 145 119 0 0 811 196 69 105 203 0 2 573 8022

Approach
% 7.1 82.1 8.6 1.9 0.3 - - 11.0 88.1 0.7 0.0 0.2 - - 57.6 9.9 17.9 14.7 0.0 - - 34.2 12.0 18.3 35.4 0.0 - - -

Total % 3.3 38.5 4.0 0.9 0.1 - 46.8 3.9 31.6 0.3 0.0 0.1 - 35.9 5.8 1.0 1.8 1.5 0.0 - 10.1 2.4 0.9 1.3 2.5 0.0 - 7.1 -
Lights 245 3029 321 70 11 - 3676 306 2490 21 1 6 - 2824 467 79 134 117 0 - 797 180 68 102 196 0 - 546 7843

% Lights 92.1 98.1 99.1 100.0 100.0 - 97.8 96.8 98.2 100.0 100.0 100.0 - 98.1 100.0 98.8 92.4 98.3 - - 98.3 91.8 98.6 97.1 96.6 - - 95.3 97.8
Buses 1 14 2 0 0 - 17 9 14 0 0 0 - 23 0 0 10 1 0 - 11 1 1 0 1 0 - 3 54

% Buses 0.4 0.5 0.6 0.0 0.0 - 0.5 2.8 0.6 0.0 0.0 0.0 - 0.8 0.0 0.0 6.9 0.8 - - 1.4 0.5 1.4 0.0 0.5 - - 0.5 0.7
Trucks 20 44 1 0 0 - 65 1 32 0 0 0 - 33 0 1 1 1 0 - 3 15 0 3 6 0 - 24 125

% Trucks 7.5 1.4 0.3 0.0 0.0 - 1.7 0.3 1.3 0.0 0.0 0.0 - 1.1 0.0 1.3 0.7 0.8 - - 0.4 7.7 0.0 2.9 3.0 - - 4.2 1.6
Bicycles

on
Crosswalk

- - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - 0.0 - - - - - - 0.0 - - - - - - - - - - - - - 0.0 - -

Pedestrian
s - - - - - 2 - - - - - - 3 - - - - - - 0 - - - - - - 2 - -

%
Pedestrian

s
- - - - - 100.0 - - - - - - 100.0 - - - - - - - - - - - - - 100.0 - -



 

Allegheny County, PA
Business Rt 22 & Penn Center
Blvd
Thursday, January 19, 2023
Location: 40.430052, -
79.812127

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Penn Center Blvd
Site Code:
Start Date: 01/19/2023
Page No: 2

01/19/2023 7:00 AM
Ending At
01/19/2023 6:15 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Sheetz Driveway [SB]
Out In Total
346 546 892

1 3 4
21 24 45
0 0 0
0 0 0

368 573 941

298 68 180 0 0
1 1 1 0 0
9 0 15 0 0
0 0 0 0 0
0 0 0 0 2

308 69 196 0 2
R T L U P

3553
0 0 61 26

3466

O
ut

2880
0 0 33 23

2824

In

6433
0 0 94 49

6290

Total

Business R
t 22 [W

B]

R 22 0 0 0 0 22

T
2536

0 0 32 14
2490

L 316 0 0 1 9 306

U 6 0 0 0 0 6

P 3 3 0 0 0 0

765 797 1562
12 11 23
2 3 5
0 0 0
0 0 0

779 811 1590
Out In Total
Penn Center Blvd [NB]

U L T R P
0 467 79 251 0
0 0 0 11 0
0 0 1 2 0
0 0 0 0 0
0 0 0 0 0
0 467 80 264 0

Bu
si

ne
ss

 R
t 2

2 
[E

B] To
ta

l

69
42 32 10
6 0 0

70
80

In

36
76 17 65 0 0

37
58

O
ut

32
66 15 41 0 0

33
22

11 0 0 0 0 11 U

24
5 1 20 0 0 26
6 L

30
29 14 44 0 0

30
87 T

39
1 2 1 0 0 39
4 R

0 0 0 0 2 2 P

Turning Movement Data Plot



 

Allegheny County, PA
Business Rt 22 & Penn Center
Blvd
Thursday, January 19, 2023
Location: 40.430052, -
79.812127

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Penn Center Blvd
Site Code:
Start Date: 01/19/2023
Page No: 3

Turning Movement Peak Hour Data (7:45 AM)

Start
Time

Business Rt 22 Business Rt 22 Penn Center Blvd Sheetz Driveway
Eastbound Westbound Northbound Southbound

Left Thru Righ
t

Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l

Int.
Tota

l
7:45 AM 25 182 16 7 0 0 230 28 80 1 0 1 0 110 18 4 3 4 0 0 29 17 2 5 16 0 0 40 409
8:00 AM 11 149 35 4 0 0 199 19 90 1 0 0 0 110 23 1 3 1 0 0 28 10 2 4 6 0 0 22 359
8:15 AM 18 149 30 9 1 0 207 19 96 2 0 0 0 117 33 1 4 7 0 0 45 6 4 2 17 0 0 29 398
8:30 AM 10 153 25 4 3 0 195 18 126 1 0 1 0 146 18 5 7 7 0 0 37 6 5 2 17 0 0 30 408

Total 64 633 106 24 4 0 831 84 392 5 0 2 0 483 92 11 17 19 0 0 139 39 13 13 56 0 0 121 1574

Approach
% 7.7 76.2 12.8 2.9 0.5 - - 17.4 81.2 1.0 0.0 0.4 - - 66.2 7.9 12.2 13.7 0.0 - - 32.2 10.7 10.7 46.3 0.0 - - -

Total % 4.1 40.2 6.7 1.5 0.3 - 52.8 5.3 24.9 0.3 0.0 0.1 - 30.7 5.8 0.7 1.1 1.2 0.0 - 8.8 2.5 0.8 0.8 3.6 0.0 - 7.7 -

PHF 0.64
0 0.870 0.757 0.667 0.333 - 0.903 0.750 0.778 0.625 0.000 0.500 - 0.827 0.697 0.550 0.607 0.679 0.000 - 0.772 0.574 0.650 0.650 0.824 0.000 - 0.756 0.962

Lights 55 614 105 24 4 - 802 81 375 5 0 2 - 463 92 10 12 18 0 - 132 31 13 13 52 0 - 109 1506

% Lights 85.9 97.0 99.1 100.0 100.0 - 96.5 96.4 95.7 100.0 - 100.0 - 95.9 100.0 90.9 70.6 94.7 - - 95.0 79.5 100.0 100.0 92.9 - - 90.1 95.7
Buses 0 3 1 0 0 - 4 2 3 0 0 0 - 5 0 0 4 0 0 - 4 0 0 0 0 0 - 0 13

% Buses 0.0 0.5 0.9 0.0 0.0 - 0.5 2.4 0.8 0.0 - 0.0 - 1.0 0.0 0.0 23.5 0.0 - - 2.9 0.0 0.0 0.0 0.0 - - 0.0 0.8
Trucks 9 16 0 0 0 - 25 1 14 0 0 0 - 15 0 1 1 1 0 - 3 8 0 0 4 0 - 12 55

% Trucks 14.1 2.5 0.0 0.0 0.0 - 3.0 1.2 3.6 0.0 - 0.0 - 3.1 0.0 9.1 5.9 5.3 - - 2.2 20.5 0.0 0.0 7.1 - - 9.9 3.5
Bicycles

on
Crosswalk

- - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pedestrian
s - - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

%
Pedestrian

s
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -



 

Allegheny County, PA
Business Rt 22 & Penn Center
Blvd
Thursday, January 19, 2023
Location: 40.430052, -
79.812127

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Penn Center Blvd
Site Code:
Start Date: 01/19/2023
Page No: 4

Peak Hour Data

01/19/2023 7:45 AM
Ending At
01/19/2023 8:45 AM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Sheetz Driveway [SB]
Out In Total
70 109 179
0 0 0

10 12 22
0 0 0
0 0 0

80 121 201

65 13 31 0 0
0 0 0 0 0
4 0 8 0 0
0 0 0 0 0
0 0 0 0 0

69 13 39 0 0
R T L U P

710 0 0 26 7 677

O
ut

483 0 0 15 5 463

In

1193
0 0 41 12

1140

Total

Business R
t 22 [W

B]

R 5 0 0 0 0 5

T 392 0 0 14 3 375

L 84 0 0 1 2 81

U 2 0 0 0 0 2

P 0 0 0 0 0 0

223 132 355
3 4 7
1 3 4
0 0 0
0 0 0

227 139 366
Out In Total
Penn Center Blvd [NB]

U L T R P
0 92 10 30 0
0 0 0 4 0
0 0 1 2 0
0 0 0 0 0
0 0 0 0 0
0 92 11 36 0

Bu
si

ne
ss

 R
t 2

2 
[E

B] To
ta

l

13
38 7 43 0 0

13
88

In 80
2 4 25 0 0 83
1

O
ut

53
6 3 18 0 0 55
7

4 0 0 0 0 4 U

55 0 9 0 0 64 L

61
4 3 16 0 0 63
3 T

12
9 1 0 0 0 13
0 R

0 0 0 0 0 0 P

Turning Movement Peak Hour Data Plot (7:45 AM)



 

Allegheny County, PA
Business Rt 22 & Penn Center
Blvd
Thursday, January 19, 2023
Location: 40.430052, -
79.812127

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Penn Center Blvd
Site Code:
Start Date: 01/19/2023
Page No: 5

Turning Movement Peak Hour Data (4:30 PM)

Start
Time

Business Rt 22 Business Rt 22 Penn Center Blvd Sheetz Driveway
Eastbound Westbound Northbound Southbound

Left Thru Righ
t

Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l

Int.
Tota

l
4:30 PM 22 271 17 4 1 1 315 25 217 1 0 2 0 245 43 8 18 9 0 0 78 10 3 7 13 0 1 33 671
4:45 PM 17 278 22 1 1 0 319 17 210 2 0 0 0 229 32 4 15 12 0 0 63 11 6 9 11 0 1 37 648
5:00 PM 28 258 24 2 0 0 312 24 250 2 1 0 1 277 54 7 14 16 0 0 91 21 6 15 9 0 0 51 731
5:15 PM 20 229 19 1 0 0 269 24 236 0 0 1 1 261 43 7 13 12 0 0 75 22 6 17 12 0 0 57 662

Total 87 1036 82 8 2 1 1215 90 913 5 1 3 2 1012 172 26 60 49 0 0 307 64 21 48 45 0 2 178 2712

Approach
% 7.2 85.3 6.7 0.7 0.2 - - 8.9 90.2 0.5 0.1 0.3 - - 56.0 8.5 19.5 16.0 0.0 - - 36.0 11.8 27.0 25.3 0.0 - - -

Total % 3.2 38.2 3.0 0.3 0.1 - 44.8 3.3 33.7 0.2 0.0 0.1 - 37.3 6.3 1.0 2.2 1.8 0.0 - 11.3 2.4 0.8 1.8 1.7 0.0 - 6.6 -

PHF 0.77
7 0.932 0.854 0.500 0.500 - 0.952 0.900 0.913 0.625 0.250 0.375 - 0.913 0.796 0.813 0.833 0.766 0.000 - 0.843 0.727 0.875 0.706 0.865 0.000 - 0.781 0.927

Lights 86 1029 82 8 2 - 1207 89 902 5 1 3 - 1000 172 26 59 48 0 - 305 64 20 46 45 0 - 175 2687

% Lights 98.9 99.3 100.0 100.0 100.0 - 99.3 98.9 98.8 100.0 100.0 100.0 - 98.8 100.0 100.0 98.3 98.0 - - 99.3 100.0 95.2 95.8 100.0 - - 98.3 99.1
Buses 1 3 0 0 0 - 4 1 5 0 0 0 - 6 0 0 1 1 0 - 2 0 1 0 0 0 - 1 13

% Buses 1.1 0.3 0.0 0.0 0.0 - 0.3 1.1 0.5 0.0 0.0 0.0 - 0.6 0.0 0.0 1.7 2.0 - - 0.7 0.0 4.8 0.0 0.0 - - 0.6 0.5
Trucks 0 4 0 0 0 - 4 0 6 0 0 0 - 6 0 0 0 0 0 - 0 0 0 2 0 0 - 2 12

% Trucks 0.0 0.4 0.0 0.0 0.0 - 0.3 0.0 0.7 0.0 0.0 0.0 - 0.6 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 4.2 0.0 - - 1.1 0.4
Bicycles

on
Crosswalk

- - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - 0.0 - - - - - - 0.0 - - - - - - - - - - - - - 0.0 - -

Pedestrian
s - - - - - 1 - - - - - - 2 - - - - - - 0 - - - - - - 2 - -

%
Pedestrian

s
- - - - - 100.0 - - - - - - 100.0 - - - - - - - - - - - - - 100.0 - -



 

Allegheny County, PA
Business Rt 22 & Penn Center
Blvd
Thursday, January 19, 2023
Location: 40.430052, -
79.812127

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Penn Center Blvd
Site Code:
Start Date: 01/19/2023
Page No: 6

Peak Hour Data

01/19/2023 4:30 PM
Ending At
01/19/2023 5:30 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Sheetz Driveway [SB]
Out In Total
118 175 293

1 1 2
0 2 2
0 0 0
0 0 0

119 178 297

91 20 64 0 0
0 1 0 0 0
2 0 0 0 0
0 0 0 0 0
0 0 0 0 2

93 21 64 0 2
R T L U P

1212
0 0 4 5

1203

O
ut

1012
0 0 6 6

1000

In

2224
0 0 10 11

2203

Total

Business R
t 22 [W

B]

R 6 0 0 0 0 6

T 913 0 0 6 5 902

L 90 0 0 0 1 89

U 3 0 0 0 0 3

P 2 2 0 0 0 0

199 305 504
2 2 4
0 0 0
0 0 0
0 0 0

201 307 508
Out In Total
Penn Center Blvd [NB]

U L T R P
0 172 26 107 0
0 0 0 2 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 172 26 109 0

Bu
si

ne
ss

 R
t 2

2 
[E

B] To
ta

l

23
74 9 12 0 0

23
95

In

12
07 4 4 0 0

12
15

O
ut

11
67 5 8 0 0

11
80

2 0 0 0 0 2 U

86 1 0 0 0 87 L
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10
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90 0 0 0 0 90 R

0 0 0 0 1 1 P

Turning Movement Peak Hour Data Plot (4:30 PM)



 

Allegheny County, PA
Business Rt 22 & Penn Center
Blvd
Saturday, January 21, 2023
Location: 40.430004, -
79.812058

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Penn Center Blvd (Sat)
Site Code:
Start Date: 01/21/2023
Page No: 1

Turning Movement Data

Start
Time

Business Rt 22 Business Rt 22 Penn Center Blvd Sheetz Driveway
Eastbound Westbound Northbound Southbound

Left Thru Righ
t

Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l

Int.
Tota

l
11:00 AM 17 253 13 5 0 0 288 27 180 3 0 0 0 210 25 5 3 11 0 0 44 15 2 15 3 0 0 35 577
11:15 AM 12 289 18 8 1 0 328 14 210 3 0 0 0 227 25 4 2 6 0 0 37 11 3 13 11 0 0 38 630
11:30 AM 14 302 14 4 0 0 334 24 222 4 0 0 0 250 28 2 9 10 0 0 49 10 4 10 9 0 0 33 666
11:45 AM 6 310 18 3 0 0 337 18 212 3 0 0 1 233 31 4 10 18 0 0 63 21 1 10 7 0 1 39 672
Hourly Total 49 1154 63 20 1 0 1287 83 824 13 0 0 1 920 109 15 24 45 0 0 193 57 10 48 30 0 1 145 2545

12:00 PM 20 282 22 2 1 0 327 31 220 3 0 0 0 254 34 4 20 3 0 0 61 18 5 8 10 0 0 41 683
12:15 PM 21 331 13 1 0 0 366 26 213 0 0 0 0 239 28 3 8 3 0 0 42 7 2 4 13 0 0 26 673
12:30 PM 22 298 9 0 2 0 331 38 239 0 0 0 1 277 32 3 16 9 0 0 60 21 2 7 19 0 0 49 717
12:45 PM 14 289 22 3 0 0 328 34 245 1 0 1 0 281 26 7 26 7 0 0 66 24 2 13 12 0 0 51 726
Hourly Total 77 1200 66 6 3 0 1352 129 917 4 0 1 1 1051 120 17 70 22 0 0 229 70 11 32 54 0 0 167 2799

1:00 PM 20 291 26 3 0 0 340 26 231 0 0 2 0 259 31 5 15 6 0 0 57 15 2 9 18 0 0 44 700
1:15 PM 21 261 10 4 2 0 298 30 242 1 2 2 0 277 35 6 7 9 0 0 57 20 10 6 16 0 0 52 684
1:30 PM 18 226 14 11 0 0 269 31 237 2 0 0 0 270 39 4 5 19 0 0 67 25 3 6 27 0 0 61 667
1:45 PM 22 316 15 7 1 0 361 30 222 2 0 0 0 254 33 2 5 15 0 0 55 13 3 4 33 0 0 53 723

Hourly Total 81 1094 65 25 3 0 1268 117 932 5 2 4 0 1060 138 17 32 49 0 0 236 73 18 25 94 0 0 210 2774

2:00 PM 0 0 0 0 0 0 0 0 2 0 0 0 0 2 0 0 0 0 0 0 0 0 1 0 0 0 0 1 3
Grand
Total 207 3448 194 51 7 0 3907 329 2675 22 2 5 2 3033 367 49 126 116 0 0 658 200 40 105 178 0 1 523 8121

Approach
% 5.3 88.3 5.0 1.3 0.2 - - 10.8 88.2 0.7 0.1 0.2 - - 55.8 7.4 19.1 17.6 0.0 - - 38.2 7.6 20.1 34.0 0.0 - - -

Total % 2.5 42.5 2.4 0.6 0.1 - 48.1 4.1 32.9 0.3 0.0 0.1 - 37.3 4.5 0.6 1.6 1.4 0.0 - 8.1 2.5 0.5 1.3 2.2 0.0 - 6.4 -
Lights 206 3430 192 51 7 - 3886 325 2656 22 2 5 - 3010 366 48 125 114 0 - 653 199 40 104 178 0 - 521 8070

% Lights 99.5 99.5 99.0 100.0 100.0 - 99.5 98.8 99.3 100.0 100.0 100.0 - 99.2 99.7 98.0 99.2 98.3 - - 99.2 99.5 100.0 99.0 100.0 - - 99.6 99.4
Buses 0 0 0 0 0 - 0 3 2 0 0 0 - 5 0 0 0 2 0 - 2 1 0 0 0 0 - 1 8

% Buses 0.0 0.0 0.0 0.0 0.0 - 0.0 0.9 0.1 0.0 0.0 0.0 - 0.2 0.0 0.0 0.0 1.7 - - 0.3 0.5 0.0 0.0 0.0 - - 0.2 0.1
Trucks 1 18 2 0 0 - 21 1 17 0 0 0 - 18 1 1 1 0 0 - 3 0 0 1 0 0 - 1 43

% Trucks 0.5 0.5 1.0 0.0 0.0 - 0.5 0.3 0.6 0.0 0.0 0.0 - 0.6 0.3 2.0 0.8 0.0 - - 0.5 0.0 0.0 1.0 0.0 - - 0.2 0.5
Bicycles

on
Crosswalk

- - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - 0.0 - - - - - - - - - - - - - 0.0 - -

Pedestrian
s - - - - - 0 - - - - - - 2 - - - - - - 0 - - - - - - 1 - -

%
Pedestrian

s
- - - - - - - - - - - - 100.0 - - - - - - - - - - - - - 100.0 - -



 

Allegheny County, PA
Business Rt 22 & Penn Center
Blvd
Saturday, January 21, 2023
Location: 40.430004, -
79.812058

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Penn Center Blvd (Sat)
Site Code:
Start Date: 01/21/2023
Page No: 2

01/21/2023 11:00 AM
Ending At
01/21/2023 2:15 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Sheetz Driveway [SB]
Out In Total
278 521 799

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

280 523 803

282 40 199 0 0
0 0 1 0 0
1 0 0 0 0
0 0 0 0 0
0 0 0 0 1

283 40 200 0 1
R T L U P

3895
0 0 19 3

3873

O
ut

3033
0 0 18 5

3010

In

6928
0 0 37 8

6883

Total

Business R
t 22 [W

B]

R 24 0 0 0 0 24

T
2675

0 0 17 2
2656

L 329 0 0 1 3 325

U 5 0 0 0 0 5

P 2 2 0 0 0 0

608 653 1261
3 2 5
3 3 6
0 0 0
0 0 0

614 658 1272
Out In Total
Penn Center Blvd [NB]

U L T R P
0 366 48 239 0
0 0 0 2 0
0 1 1 1 0
0 0 0 0 0
0 0 0 0 0
0 367 49 242 0

Bu
si

ne
ss

 R
t 2
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[E

B] To
ta

l

71
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72
39
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38
86 0 21 0 0
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Turning Movement Data Plot



 

Allegheny County, PA
Business Rt 22 & Penn Center
Blvd
Saturday, January 21, 2023
Location: 40.430004, -
79.812058

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Penn Center Blvd (Sat)
Site Code:
Start Date: 01/21/2023
Page No: 3

Turning Movement Peak Hour Data (12:30 PM)

Start
Time

Business Rt 22 Business Rt 22 Penn Center Blvd Sheetz Driveway
Eastbound Westbound Northbound Southbound

Left Thru Righ
t

Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l

Int.
Tota

l
12:30 PM 22 298 9 0 2 0 331 38 239 0 0 0 1 277 32 3 16 9 0 0 60 21 2 7 19 0 0 49 717
12:45 PM 14 289 22 3 0 0 328 34 245 1 0 1 0 281 26 7 26 7 0 0 66 24 2 13 12 0 0 51 726
1:00 PM 20 291 26 3 0 0 340 26 231 0 0 2 0 259 31 5 15 6 0 0 57 15 2 9 18 0 0 44 700
1:15 PM 21 261 10 4 2 0 298 30 242 1 2 2 0 277 35 6 7 9 0 0 57 20 10 6 16 0 0 52 684

Total 77 1139 67 10 4 0 1297 128 957 2 2 5 1 1094 124 21 64 31 0 0 240 80 16 35 65 0 0 196 2827

Approach
% 5.9 87.8 5.2 0.8 0.3 - - 11.7 87.5 0.2 0.2 0.5 - - 51.7 8.8 26.7 12.9 0.0 - - 40.8 8.2 17.9 33.2 0.0 - - -

Total % 2.7 40.3 2.4 0.4 0.1 - 45.9 4.5 33.9 0.1 0.1 0.2 - 38.7 4.4 0.7 2.3 1.1 0.0 - 8.5 2.8 0.6 1.2 2.3 0.0 - 6.9 -

PHF 0.87
5 0.956 0.644 0.625 0.500 - 0.954 0.842 0.977 0.500 0.250 0.625 - 0.973 0.886 0.750 0.615 0.861 0.000 - 0.909 0.833 0.400 0.673 0.855 0.000 - 0.942 0.973

Lights 77 1134 67 10 4 - 1292 126 951 2 2 5 - 1086 123 20 63 31 0 - 237 80 16 34 65 0 - 195 2810

% Lights 100.
0 99.6 100.0 100.0 100.0 - 99.6 98.4 99.4 100.0 100.0 100.0 - 99.3 99.2 95.2 98.4 100.0 - - 98.8 100.0 100.0 97.1 100.0 - - 99.5 99.4

Buses 0 0 0 0 0 - 0 1 0 0 0 0 - 1 0 0 0 0 0 - 0 0 0 0 0 0 - 0 1
% Buses 0.0 0.0 0.0 0.0 0.0 - 0.0 0.8 0.0 0.0 0.0 0.0 - 0.1 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 0.0 - - 0.0 0.0
Trucks 0 5 0 0 0 - 5 1 6 0 0 0 - 7 1 1 1 0 0 - 3 0 0 1 0 0 - 1 16

% Trucks 0.0 0.4 0.0 0.0 0.0 - 0.4 0.8 0.6 0.0 0.0 0.0 - 0.6 0.8 4.8 1.6 0.0 - - 1.3 0.0 0.0 2.9 0.0 - - 0.5 0.6
Bicycles

on
Crosswalk

- - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - 0.0 - - - - - - - - - - - - - - - -

Pedestrian
s - - - - - 0 - - - - - - 1 - - - - - - 0 - - - - - - 0 - -

%
Pedestrian

s
- - - - - - - - - - - - 100.0 - - - - - - - - - - - - - - - -



 

Allegheny County, PA
Business Rt 22 & Penn Center
Blvd
Saturday, January 21, 2023
Location: 40.430004, -
79.812058

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Penn Center Blvd (Sat)
Site Code:
Start Date: 01/21/2023
Page No: 4

Peak Hour Data

01/21/2023 12:30 PM
Ending At
01/21/2023 1:30 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Sheetz Driveway [SB]
Out In Total
101 195 296

0 0 0
1 1 2
0 0 0
0 0 0

102 196 298

99 16 80 0 0
0 0 0 0 0
1 0 0 0 0
0 0 0 0 0
0 0 0 0 0

100 16 80 0 0
R T L U P

1319
0 0 6 0

1313

O
ut

1094
0 0 7 1

1086

In

2413
0 0 13 1

2399

Total

Business R
t 22 [W

B]

R 4 0 0 0 0 4

T 957 0 0 6 0 951

L 128 0 0 1 1 126

U 5 0 0 0 0 5

P 1 1 0 0 0 0

219 237 456
1 0 1
1 3 4
0 0 0
0 0 0

221 240 461
Out In Total
Penn Center Blvd [NB]

U L T R P
0 123 20 94 0
0 0 0 0 0
0 1 1 1 0
0 0 0 0 0
0 0 0 0 0
0 124 21 95 0

Bu
si

ne
ss

 R
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2 
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24
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77 0 8 0 0

11
85

4 0 0 0 0 4 U

77 0 0 0 0 77 L

11
34 0 5 0 0

11
39 T

77 0 0 0 0 77 R

0 0 0 0 0 0 P

Turning Movement Peak Hour Data Plot (12:30 PM)



 

Allegheny County, PA
Business Rt 22 & Kingston Dr
Thursday, January 19, 2023
Location: 40.429922, -
79.809328

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Kingson Dr
Site Code:
Start Date: 01/19/2023
Page No: 1

Turning Movement Data

Start
Time

Business Rt 22 Business Rt 22 Kingston Dr Kingston Dr
Eastbound Westbound Northbound Southbound

Left Thru Righ
t

Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l

Int.
Tota

l
7:00 AM 9 110 2 0 1 0 122 11 112 6 0 0 0 129 0 0 4 7 0 0 11 5 6 7 6 0 0 24 286
7:15 AM 8 114 1 0 0 0 123 17 99 2 0 0 0 118 1 0 4 8 0 0 13 11 3 12 4 0 0 30 284
7:30 AM 1 120 4 0 0 0 125 22 95 1 0 0 0 118 0 3 3 14 0 0 20 5 6 16 5 0 0 32 295
7:45 AM 5 191 1 1 0 1 198 24 111 1 0 0 0 136 2 0 3 6 0 0 11 13 4 7 0 0 0 24 369

Hourly Total 23 535 8 1 1 1 568 74 417 10 0 0 0 501 3 3 14 35 0 0 55 34 19 42 15 0 0 110 1234

8:00 AM 3 159 2 0 0 0 164 11 114 7 0 0 0 132 2 3 2 9 0 0 16 13 2 6 4 0 0 25 337
8:15 AM 6 154 3 0 0 1 163 25 117 8 0 0 0 150 4 2 5 8 0 0 19 6 4 9 4 0 0 23 355
8:30 AM 3 150 1 2 0 0 156 24 133 5 2 0 0 164 4 1 5 7 0 0 17 11 9 7 2 0 0 29 366
8:45 AM 5 177 2 0 0 2 184 32 117 6 0 0 0 155 3 2 7 5 0 0 17 17 7 13 0 0 0 37 393

Hourly Total 17 640 8 2 0 3 667 92 481 26 2 0 0 601 13 8 19 29 0 0 69 47 22 35 10 0 0 114 1451

*** BREAK *** - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
4:00 PM 11 252 4 0 0 0 267 28 262 17 1 0 0 308 6 4 14 20 0 0 44 11 4 11 2 0 0 28 647
4:15 PM 8 262 5 0 0 1 275 18 234 20 0 0 0 272 12 4 14 19 0 0 49 13 2 6 2 0 0 23 619
4:30 PM 21 257 13 0 0 1 291 28 253 15 0 0 0 296 6 7 19 15 0 0 47 14 3 5 1 0 0 23 657
4:45 PM 13 275 7 0 0 1 295 21 239 16 0 0 0 276 9 1 8 12 0 0 30 21 8 14 1 0 0 44 645

Hourly Total 53 1046 29 0 0 3 1128 95 988 68 1 0 0 1152 33 16 55 66 0 0 170 59 17 36 6 0 0 118 2568

5:00 PM 21 242 7 1 1 1 272 29 251 18 0 0 0 298 9 7 29 23 0 0 68 22 7 7 1 0 0 37 675
5:15 PM 9 232 5 0 1 2 247 17 244 25 1 0 0 287 19 5 11 13 0 0 48 11 12 16 3 0 1 42 624
5:30 PM 9 193 9 4 1 2 216 26 257 17 0 0 0 300 14 2 21 21 0 0 58 18 7 6 1 0 0 32 606
5:45 PM 16 180 12 0 1 0 209 30 248 27 0 0 0 305 8 1 9 25 0 0 43 14 2 7 5 0 0 28 585

Hourly Total 55 847 33 5 4 5 944 102 1000 87 1 0 0 1190 50 15 70 82 0 0 217 65 28 36 10 0 1 139 2490

6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Grand
Total 148 3068 78 8 5 12 3307 363 2886 191 4 0 0 3444 99 42 158 212 0 0 511 205 86 149 41 0 1 481 7743

Approach
% 4.5 92.8 2.4 0.2 0.2 - - 10.5 83.8 5.5 0.1 0.0 - - 19.4 8.2 30.9 41.5 0.0 - - 42.6 17.9 31.0 8.5 0.0 - - -

Total % 1.9 39.6 1.0 0.1 0.1 - 42.7 4.7 37.3 2.5 0.1 0.0 - 44.5 1.3 0.5 2.0 2.7 0.0 - 6.6 2.6 1.1 1.9 0.5 0.0 - 6.2 -
Lights 145 2987 78 8 5 - 3223 361 2833 190 4 0 - 3388 98 40 156 209 0 - 503 203 84 139 40 0 - 466 7580

% Lights 98.0 97.4 100.0 100.0 100.0 - 97.5 99.4 98.2 99.5 100.0 - - 98.4 99.0 95.2 98.7 98.6 - - 98.4 99.0 97.7 93.3 97.6 - - 96.9 97.9
Buses 3 19 0 0 0 - 22 0 13 0 0 0 - 13 0 2 1 2 0 - 5 1 2 6 1 0 - 10 50

% Buses 2.0 0.6 0.0 0.0 0.0 - 0.7 0.0 0.5 0.0 0.0 - - 0.4 0.0 4.8 0.6 0.9 - - 1.0 0.5 2.3 4.0 2.4 - - 2.1 0.6
Trucks 0 62 0 0 0 - 62 2 40 1 0 0 - 43 1 0 1 1 0 - 3 1 0 4 0 0 - 5 113

% Trucks 0.0 2.0 0.0 0.0 0.0 - 1.9 0.6 1.4 0.5 0.0 - - 1.2 1.0 0.0 0.6 0.5 - - 0.6 0.5 0.0 2.7 0.0 - - 1.0 1.5
Bicycles

on
Crosswalk

- - - - - 1 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - 8.3 - - - - - - - - - - - - - - - - - - - - 0.0 - -

Pedestrian
s - - - - - 11 - - - - - - 0 - - - - - - 0 - - - - - - 1 - -

%
Pedestrian

s
- - - - - 91.7 - - - - - - - - - - - - - - - - - - - - 100.0 - -



 

Allegheny County, PA
Business Rt 22 & Kingston Dr
Thursday, January 19, 2023
Location: 40.429922, -
79.809328

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Kingson Dr
Site Code:
Start Date: 01/19/2023
Page No: 2

01/19/2023 7:00 AM
Ending At
01/19/2023 6:15 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Kingston Dr [SB]
Out In Total
379 466 845

5 10 15
1 5 6
0 0 0
0 0 0

385 481 866

179 84 203 0 0
7 2 1 0 0
4 0 1 0 0
0 0 0 0 0
0 0 0 0 1

190 86 205 0 1
R T L U P

3643
0 0 65 23

3555

O
ut

3444
0 0 43 13

3388

In

7087
0 0 108

36

6943

Total

Business R
t 22 [W

B]

R 195 0 0 1 0 194

T
2886

0 0 40 13
2833

L 363 0 0 2 0 361

U 0 0 0 0 0 0

P 0 0 0 0 0 0

531 503 1034
2 5 7
2 3 5
0 0 0
0 0 0

535 511 1046
Out In Total

Kingston Dr [NB]

U L T R P
0 98 40 365 0
0 0 2 3 0
0 1 0 2 0
0 0 0 0 0
0 0 0 0 0
0 99 42 370 0

Bu
si

ne
ss

 R
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l
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32
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Turning Movement Data Plot



 

Allegheny County, PA
Business Rt 22 & Kingston Dr
Thursday, January 19, 2023
Location: 40.429922, -
79.809328

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Kingson Dr
Site Code:
Start Date: 01/19/2023
Page No: 3

Turning Movement Peak Hour Data (8:00 AM)

Start
Time

Business Rt 22 Business Rt 22 Kingston Dr Kingston Dr
Eastbound Westbound Northbound Southbound

Left Thru Righ
t

Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l

Int.
Tota

l
8:00 AM 3 159 2 0 0 0 164 11 114 7 0 0 0 132 2 3 2 9 0 0 16 13 2 6 4 0 0 25 337
8:15 AM 6 154 3 0 0 1 163 25 117 8 0 0 0 150 4 2 5 8 0 0 19 6 4 9 4 0 0 23 355
8:30 AM 3 150 1 2 0 0 156 24 133 5 2 0 0 164 4 1 5 7 0 0 17 11 9 7 2 0 0 29 366
8:45 AM 5 177 2 0 0 2 184 32 117 6 0 0 0 155 3 2 7 5 0 0 17 17 7 13 0 0 0 37 393

Total 17 640 8 2 0 3 667 92 481 26 2 0 0 601 13 8 19 29 0 0 69 47 22 35 10 0 0 114 1451

Approach
% 2.5 96.0 1.2 0.3 0.0 - - 15.3 80.0 4.3 0.3 0.0 - - 18.8 11.6 27.5 42.0 0.0 - - 41.2 19.3 30.7 8.8 0.0 - - -

Total % 1.2 44.1 0.6 0.1 0.0 - 46.0 6.3 33.1 1.8 0.1 0.0 - 41.4 0.9 0.6 1.3 2.0 0.0 - 4.8 3.2 1.5 2.4 0.7 0.0 - 7.9 -

PHF 0.70
8 0.904 0.667 0.250 0.000 - 0.906 0.719 0.904 0.813 0.250 0.000 - 0.916 0.813 0.667 0.679 0.806 0.000 - 0.908 0.691 0.611 0.673 0.625 0.000 - 0.770 0.923

Lights 17 613 8 2 0 - 640 92 459 25 2 0 - 578 13 7 19 28 0 - 67 47 21 29 10 0 - 107 1392

% Lights 100.
0 95.8 100.0 100.0 - - 96.0 100.0 95.4 96.2 100.0 - - 96.2 100.0 87.5 100.0 96.6 - - 97.1 100.0 95.5 82.9 100.0 - - 93.9 95.9

Buses 0 6 0 0 0 - 6 0 3 0 0 0 - 3 0 1 0 0 0 - 1 0 1 2 0 0 - 3 13
% Buses 0.0 0.9 0.0 0.0 - - 0.9 0.0 0.6 0.0 0.0 - - 0.5 0.0 12.5 0.0 0.0 - - 1.4 0.0 4.5 5.7 0.0 - - 2.6 0.9
Trucks 0 21 0 0 0 - 21 0 19 1 0 0 - 20 0 0 0 1 0 - 1 0 0 4 0 0 - 4 46

% Trucks 0.0 3.3 0.0 0.0 - - 3.1 0.0 4.0 3.8 0.0 - - 3.3 0.0 0.0 0.0 3.4 - - 1.4 0.0 0.0 11.4 0.0 - - 3.5 3.2
Bicycles

on
Crosswalk

- - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - 0.0 - - - - - - - - - - - - - - - - - - - - - - -

Pedestrian
s - - - - - 3 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

%
Pedestrian

s
- - - - - 100.0 - - - - - - - - - - - - - - - - - - - - - - -



 

Allegheny County, PA
Business Rt 22 & Kingston Dr
Thursday, January 19, 2023
Location: 40.429922, -
79.809328

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Kingson Dr
Site Code:
Start Date: 01/19/2023
Page No: 4

Peak Hour Data

01/19/2023 8:00 AM
Ending At
01/19/2023 9:00 AM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Kingston Dr [SB]
Out In Total
51 107 158
1 3 4
1 4 5
0 0 0
0 0 0

53 114 167

39 21 47 0 0
2 1 0 0 0
4 0 0 0 0
0 0 0 0 0
0 0 0 0 0

45 22 47 0 0
R T L U P

735 0 0 22 6 707

O
ut

601 0 0 20 3 578

In

1336
0 0 42 9

1285

Total

Business R
t 22 [W

B]

R 28 0 0 1 0 27

T 481 0 0 19 3 459

L 92 0 0 0 0 92

U 0 0 0 0 0 0

P 0 0 0 0 0 0

123 67 190
1 1 2
0 1 1
0 0 0
0 0 0

124 69 193
Out In Total

Kingston Dr [NB]

U L T R P
0 13 7 47 0
0 0 1 0 0
0 0 0 1 0
0 0 0 0 0
0 0 0 0 0
0 13 8 48 0

Bu
si

ne
ss

 R
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l

11
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In 64
0 6 21 0 0 66
7

O
ut

51
1 5 23 0 0 53
9

0 0 0 0 0 0 U

17 0 0 0 0 17 L

61
3 6 21 0 0 64
0 T

10 0 0 0 0 10 R

0 0 0 0 3 3 P

Turning Movement Peak Hour Data Plot (8:00 AM)



 

Allegheny County, PA
Business Rt 22 & Kingston Dr
Thursday, January 19, 2023
Location: 40.429922, -
79.809328

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Kingson Dr
Site Code:
Start Date: 01/19/2023
Page No: 5

Turning Movement Peak Hour Data (4:30 PM)

Start
Time

Business Rt 22 Business Rt 22 Kingston Dr Kingston Dr
Eastbound Westbound Northbound Southbound

Left Thru Righ
t

Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l

Int.
Tota

l
4:30 PM 21 257 13 0 0 1 291 28 253 15 0 0 0 296 6 7 19 15 0 0 47 14 3 5 1 0 0 23 657
4:45 PM 13 275 7 0 0 1 295 21 239 16 0 0 0 276 9 1 8 12 0 0 30 21 8 14 1 0 0 44 645
5:00 PM 21 242 7 1 1 1 272 29 251 18 0 0 0 298 9 7 29 23 0 0 68 22 7 7 1 0 0 37 675
5:15 PM 9 232 5 0 1 2 247 17 244 25 1 0 0 287 19 5 11 13 0 0 48 11 12 16 3 0 1 42 624

Total 64 1006 32 1 2 5 1105 95 987 74 1 0 0 1157 43 20 67 63 0 0 193 68 30 42 6 0 1 146 2601

Approach
% 5.8 91.0 2.9 0.1 0.2 - - 8.2 85.3 6.4 0.1 0.0 - - 22.3 10.4 34.7 32.6 0.0 - - 46.6 20.5 28.8 4.1 0.0 - - -

Total % 2.5 38.7 1.2 0.0 0.1 - 42.5 3.7 37.9 2.8 0.0 0.0 - 44.5 1.7 0.8 2.6 2.4 0.0 - 7.4 2.6 1.2 1.6 0.2 0.0 - 5.6 -

PHF 0.76
2 0.915 0.615 0.250 0.500 - 0.936 0.819 0.975 0.740 0.250 0.000 - 0.971 0.566 0.714 0.578 0.685 0.000 - 0.710 0.773 0.625 0.656 0.500 0.000 - 0.830 0.963

Lights 64 996 32 1 2 - 1095 95 976 74 1 0 - 1146 43 19 65 62 0 - 189 67 30 41 6 0 - 144 2574

% Lights 100.
0 99.0 100.0 100.0 100.0 - 99.1 100.0 98.9 100.0 100.0 - - 99.0 100.0 95.0 97.0 98.4 - - 97.9 98.5 100.0 97.6 100.0 - - 98.6 99.0

Buses 0 3 0 0 0 - 3 0 3 0 0 0 - 3 0 1 1 1 0 - 3 1 0 1 0 0 - 2 11
% Buses 0.0 0.3 0.0 0.0 0.0 - 0.3 0.0 0.3 0.0 0.0 - - 0.3 0.0 5.0 1.5 1.6 - - 1.6 1.5 0.0 2.4 0.0 - - 1.4 0.4
Trucks 0 7 0 0 0 - 7 0 8 0 0 0 - 8 0 0 1 0 0 - 1 0 0 0 0 0 - 0 16

% Trucks 0.0 0.7 0.0 0.0 0.0 - 0.6 0.0 0.8 0.0 0.0 - - 0.7 0.0 0.0 1.5 0.0 - - 0.5 0.0 0.0 0.0 0.0 - - 0.0 0.6
Bicycles

on
Crosswalk

- - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - 0.0 - - - - - - - - - - - - - - - - - - - - 0.0 - -

Pedestrian
s - - - - - 5 - - - - - - 0 - - - - - - 0 - - - - - - 1 - -

%
Pedestrian

s
- - - - - 100.0 - - - - - - - - - - - - - - - - - - - - 100.0 - -



 

Allegheny County, PA
Business Rt 22 & Kingston Dr
Thursday, January 19, 2023
Location: 40.429922, -
79.809328

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Kingson Dr
Site Code:
Start Date: 01/19/2023
Page No: 6

Peak Hour Data

01/19/2023 4:30 PM
Ending At
01/19/2023 5:30 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Kingston Dr [SB]
Out In Total
158 144 302

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

159 146 305

47 30 67 0 0
1 0 1 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 1

48 30 68 0 1
R T L U P

1204
0 0 8 6

1190

O
ut

1157
0 0 8 3

1146

In

2361
0 0 16 9

2336

Total

Business R
t 22 [W

B]

R 75 0 0 0 0 75

T 987 0 0 8 3 976

L 95 0 0 0 0 95

U 0 0 0 0 0 0

P 0 0 0 0 0 0

158 189 347
0 3 3
0 1 1
0 0 0
0 0 0

158 193 351
Out In Total

Kingston Dr [NB]

U L T R P
0 43 19 127 0
0 0 1 2 0
0 0 0 1 0
0 0 0 0 0
0 0 0 0 0
0 43 20 130 0

Bu
si

ne
ss

 R
t 2

2 
[E

B] To
ta

l

21
63 7 15 0 0

21
85

In

10
95 3 7 0 0

11
05

O
ut

10
68 4 8 0 0

10
80

2 0 0 0 0 2 U

64 0 0 0 0 64 L

99
6 3 7 0 0

10
06 T

33 0 0 0 0 33 R

0 0 0 0 5 5 P

Turning Movement Peak Hour Data Plot (4:30 PM)



 

Allegheny County, PA
Business Rt 22 & Kingston Dr
Saturday, January 21, 2023
Location: 40.429873, -
79.809337

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Kingston Dr (Sat)
Site Code:
Start Date: 01/21/2023
Page No: 1

Turning Movement Data

Start
Time

Business Rt 22 Business Rt 22 Kingston Dr Kingston Dr
Eastbound Westbound Northbound Southbound

Left Thru Righ
t

Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l

Int.
Tota

l
11:00 AM 5 264 7 1 0 0 277 32 210 11 0 0 0 253 9 6 10 18 0 0 43 18 3 11 2 0 0 34 607
11:15 AM 5 281 11 1 0 0 298 24 214 13 0 0 0 251 15 5 6 13 0 0 39 17 5 9 1 0 0 32 620
11:30 AM 13 290 9 2 0 0 314 34 246 21 0 0 0 301 13 5 12 20 0 0 50 21 5 21 0 0 0 47 712
11:45 AM 17 306 8 1 0 0 332 29 215 15 0 0 0 259 9 1 7 20 0 0 37 19 3 7 1 0 0 30 658
Hourly Total 40 1141 35 5 0 0 1221 119 885 60 0 0 0 1064 46 17 35 71 0 0 169 75 16 48 4 0 0 143 2597

12:00 PM 16 290 6 1 1 0 314 28 252 17 2 0 0 299 13 7 18 9 0 0 47 21 10 9 4 0 0 44 704
12:15 PM 13 311 6 3 0 0 333 32 262 14 0 0 0 308 7 4 11 15 0 0 37 18 7 9 3 0 0 37 715
12:30 PM 9 289 10 4 1 2 313 25 286 24 0 0 0 335 11 3 20 7 0 0 41 14 3 8 7 0 0 32 721
12:45 PM 7 295 12 2 0 1 316 26 305 13 0 0 0 344 10 2 16 8 0 0 36 13 3 4 7 0 0 27 723
Hourly Total 45 1185 34 10 2 3 1276 111 1105 68 2 0 0 1286 41 16 65 39 0 0 161 66 23 30 21 0 0 140 2863

1:00 PM 11 286 8 4 1 0 310 30 274 17 0 0 0 321 12 4 21 15 0 0 52 17 3 10 0 0 0 30 713
1:15 PM 11 264 9 2 0 0 286 37 260 21 0 0 0 318 9 7 12 20 0 0 48 22 5 9 6 0 0 42 694
1:30 PM 10 245 8 0 1 0 264 29 279 21 0 0 0 329 8 4 21 15 0 0 48 30 4 23 6 0 0 63 704
1:45 PM 11 309 13 1 0 0 334 34 268 20 2 0 0 324 11 6 19 14 0 0 50 21 5 13 0 0 0 39 747

Hourly Total 43 1104 38 7 2 0 1194 130 1081 79 2 0 0 1292 40 21 73 64 0 0 198 90 17 55 12 0 0 174 2858

2:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Grand
Total 128 3430 107 22 4 3 3691 360 3071 207 4 0 0 3642 127 54 173 174 0 0 528 231 56 133 37 0 0 457 8318

Approach
% 3.5 92.9 2.9 0.6 0.1 - - 9.9 84.3 5.7 0.1 0.0 - - 24.1 10.2 32.8 33.0 0.0 - - 50.5 12.3 29.1 8.1 0.0 - - -

Total % 1.5 41.2 1.3 0.3 0.0 - 44.4 4.3 36.9 2.5 0.0 0.0 - 43.8 1.5 0.6 2.1 2.1 0.0 - 6.3 2.8 0.7 1.6 0.4 0.0 - 5.5 -
Lights 127 3408 107 22 4 - 3668 358 3049 206 4 0 - 3617 126 53 172 174 0 - 525 229 56 132 36 0 - 453 8263

% Lights 99.2 99.4 100.0 100.0 100.0 - 99.4 99.4 99.3 99.5 100.0 - - 99.3 99.2 98.1 99.4 100.0 - - 99.4 99.1 100.0 99.2 97.3 - - 99.1 99.3
Buses 1 3 0 0 0 - 4 0 6 0 0 0 - 6 0 0 0 0 0 - 0 1 0 0 0 0 - 1 11

% Buses 0.8 0.1 0.0 0.0 0.0 - 0.1 0.0 0.2 0.0 0.0 - - 0.2 0.0 0.0 0.0 0.0 - - 0.0 0.4 0.0 0.0 0.0 - - 0.2 0.1
Trucks 0 19 0 0 0 - 19 2 16 1 0 0 - 19 1 1 1 0 0 - 3 1 0 1 1 0 - 3 44

% Trucks 0.0 0.6 0.0 0.0 0.0 - 0.5 0.6 0.5 0.5 0.0 - - 0.5 0.8 1.9 0.6 0.0 - - 0.6 0.4 0.0 0.8 2.7 - - 0.7 0.5
Bicycles

on
Crosswalk

- - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - 0.0 - - - - - - - - - - - - - - - - - - - - - - -

Pedestrian
s - - - - - 3 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

%
Pedestrian

s
- - - - - 100.0 - - - - - - - - - - - - - - - - - - - - - - -



 

Allegheny County, PA
Business Rt 22 & Kingston Dr
Saturday, January 21, 2023
Location: 40.429873, -
79.809337

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Kingston Dr (Sat)
Site Code:
Start Date: 01/21/2023
Page No: 2

01/21/2023 11:00 AM
Ending At
01/21/2023 2:15 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Kingston Dr [SB]
Out In Total
390 453 843

1 1 2
2 3 5
0 0 0
0 0 0

393 457 850

168 56 229 0 0
0 0 1 0 0
2 0 1 0 0
0 0 0 0 0
0 0 0 0 0

170 56 231 0 0
R T L U P

4008
0 0 21 4

3983

O
ut

3642
0 0 19 6

3617

In

7650
0 0 40 10

7600

Total

Business R
t 22 [W

B]

R 211 0 0 1 0 210

T
3071

0 0 16 6
3049

L 360 0 0 2 0 358

U 0 0 0 0 0 0

P 0 0 0 0 0 0

543 525 1068
0 0 0
2 3 5
0 0 0
0 0 0

545 528 1073
Out In Total

Kingston Dr [NB]

U L T R P
0 126 53 346 0
0 0 0 0 0
0 1 1 1 0
0 0 0 0 0
0 0 0 0 0
0 127 54 347 0

Bu
si

ne
ss

 R
t 2

2 
[E

B] To
ta

l

70
15 10 38 0 0

70
63

In

36
68 4 19 0 0

36
91

O
ut

33
47 6 19 0 0

33
72

4 0 0 0 0 4 U

12
7 1 0 0 0 12
8 L

34
08 3 19 0 0

34
30 T

12
9 0 0 0 0 12
9 R

0 0 0 0 3 3 P

Turning Movement Data Plot



 

Allegheny County, PA
Business Rt 22 & Kingston Dr
Saturday, January 21, 2023
Location: 40.429873, -
79.809337

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Kingston Dr (Sat)
Site Code:
Start Date: 01/21/2023
Page No: 3

Turning Movement Peak Hour Data (12:15 PM)

Start
Time

Business Rt 22 Business Rt 22 Kingston Dr Kingston Dr
Eastbound Westbound Northbound Southbound

Left Thru Righ
t

Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l

Int.
Tota

l
12:15 PM 13 311 6 3 0 0 333 32 262 14 0 0 0 308 7 4 11 15 0 0 37 18 7 9 3 0 0 37 715
12:30 PM 9 289 10 4 1 2 313 25 286 24 0 0 0 335 11 3 20 7 0 0 41 14 3 8 7 0 0 32 721
12:45 PM 7 295 12 2 0 1 316 26 305 13 0 0 0 344 10 2 16 8 0 0 36 13 3 4 7 0 0 27 723
1:00 PM 11 286 8 4 1 0 310 30 274 17 0 0 0 321 12 4 21 15 0 0 52 17 3 10 0 0 0 30 713

Total 40 1181 36 13 2 3 1272 113 1127 68 0 0 0 1308 40 13 68 45 0 0 166 62 16 31 17 0 0 126 2872

Approach
% 3.1 92.8 2.8 1.0 0.2 - - 8.6 86.2 5.2 0.0 0.0 - - 24.1 7.8 41.0 27.1 0.0 - - 49.2 12.7 24.6 13.5 0.0 - - -

Total % 1.4 41.1 1.3 0.5 0.1 - 44.3 3.9 39.2 2.4 0.0 0.0 - 45.5 1.4 0.5 2.4 1.6 0.0 - 5.8 2.2 0.6 1.1 0.6 0.0 - 4.4 -

PHF 0.76
9 0.949 0.750 0.813 0.500 - 0.955 0.883 0.924 0.708 0.000 0.000 - 0.951 0.833 0.813 0.810 0.750 0.000 - 0.798 0.861 0.571 0.775 0.607 0.000 - 0.851 0.993

Lights 40 1171 36 13 2 - 1262 111 1122 68 0 0 - 1301 40 12 68 45 0 - 165 61 16 31 16 0 - 124 2852

% Lights 100.
0 99.2 100.0 100.0 100.0 - 99.2 98.2 99.6 100.0 - - - 99.5 100.0 92.3 100.0 100.0 - - 99.4 98.4 100.0 100.0 94.1 - - 98.4 99.3

Buses 0 1 0 0 0 - 1 0 2 0 0 0 - 2 0 0 0 0 0 - 0 1 0 0 0 0 - 1 4
% Buses 0.0 0.1 0.0 0.0 0.0 - 0.1 0.0 0.2 0.0 - - - 0.2 0.0 0.0 0.0 0.0 - - 0.0 1.6 0.0 0.0 0.0 - - 0.8 0.1
Trucks 0 9 0 0 0 - 9 2 3 0 0 0 - 5 0 1 0 0 0 - 1 0 0 0 1 0 - 1 16

% Trucks 0.0 0.8 0.0 0.0 0.0 - 0.7 1.8 0.3 0.0 - - - 0.4 0.0 7.7 0.0 0.0 - - 0.6 0.0 0.0 0.0 5.9 - - 0.8 0.6
Bicycles

on
Crosswalk

- - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - 0.0 - - - - - - - - - - - - - - - - - - - - - - -

Pedestrian
s - - - - - 3 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

%
Pedestrian

s
- - - - - 100.0 - - - - - - - - - - - - - - - - - - - - - - -



 

Allegheny County, PA
Business Rt 22 & Kingston Dr
Saturday, January 21, 2023
Location: 40.429873, -
79.809337

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Kingston Dr (Sat)
Site Code:
Start Date: 01/21/2023
Page No: 4

Peak Hour Data

01/21/2023 12:15 PM
Ending At
01/21/2023 1:15 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Kingston Dr [SB]
Out In Total
120 124 244

0 1 1
1 1 2
0 0 0
0 0 0

121 126 247

47 16 61 0 0
0 0 1 0 0
1 0 0 0 0
0 0 0 0 0
0 0 0 0 0

48 16 62 0 0
R T L U P

1356
0 0 9 2

1345

O
ut

1308
0 0 5 2

1301

In

2664
0 0 14 4

2646

Total

Business R
t 22 [W

B]

R 68 0 0 0 0 68

T
1127

0 0 3 2
1122

L 113 0 0 2 0 111

U 0 0 0 0 0 0

P 0 0 0 0 0 0

176 165 341
0 0 0
2 1 3
0 0 0
0 0 0

178 166 344
Out In Total

Kingston Dr [NB]

U L T R P
0 40 12 113 0
0 0 0 0 0
0 0 1 0 0
0 0 0 0 0
0 0 0 0 0
0 40 13 113 0

Bu
si

ne
ss

 R
t 2

2 
[E

B] To
ta

l

24
73 3 13 0 0

24
89

In

12
62 1 9 0 0

12
72

O
ut

12
11 2 4 0 0

12
17

2 0 0 0 0 2 U

40 0 0 0 0 40 L

11
71 1 9 0 0

11
81 T

49 0 0 0 0 49 R

0 0 0 0 3 3 P

Turning Movement Peak Hour Data Plot (12:15 PM)



 

Allegheny County, PA
Business Rt 22 & Home
Depot/Pep Boys
Thursday, January 19, 2023
Location: 40.430503, -79.80606

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Home Depot/Pep Boys
Site Code:
Start Date: 01/19/2023
Page No: 1

Turning Movement Data

Start
Time

Business Rt 22 Business Rt 22 Home Depot Pep Boys.
Eastbound Westbound Northbound Southbound

Left Thru Righ
t

Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l

Int.
Tota

l
7:00 AM 0 120 4 0 0 0 124 0 132 0 0 0 0 132 5 0 0 0 0 0 5 0 0 0 0 0 0 0 261
7:15 AM 1 126 5 0 0 0 132 3 122 0 0 1 0 126 3 0 0 0 0 0 3 0 0 0 1 0 0 1 262
7:30 AM 1 133 9 1 0 0 144 6 121 0 0 0 0 127 4 0 1 1 0 0 6 0 0 0 0 0 0 0 277
7:45 AM 3 193 10 2 0 0 208 7 126 0 0 0 0 133 9 0 0 1 0 0 10 0 0 0 0 0 0 0 351

Hourly Total 5 572 28 3 0 0 608 16 501 0 0 1 0 518 21 0 1 2 0 0 24 0 0 0 1 0 0 1 1151

8:00 AM 0 166 9 4 0 0 179 7 118 0 0 0 0 125 5 0 2 0 0 0 7 0 0 0 0 0 0 0 311
8:15 AM 0 168 12 1 0 0 181 8 147 0 0 0 0 155 9 0 1 2 0 0 12 0 0 0 1 0 0 1 349
8:30 AM 2 140 17 1 0 0 160 10 157 0 0 0 0 167 10 0 1 5 0 0 16 2 0 0 0 0 0 2 345
8:45 AM 0 204 9 2 0 0 215 14 135 0 0 0 0 149 13 0 2 5 0 0 20 1 0 0 1 0 0 2 386

Hourly Total 2 678 47 8 0 0 735 39 557 0 0 0 0 596 37 0 6 12 0 0 55 3 0 0 2 0 0 5 1391

*** BREAK *** - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
4:00 PM 0 306 11 0 0 0 317 11 301 0 0 0 0 312 23 0 3 2 0 1 28 0 0 0 0 0 0 0 657
4:15 PM 1 273 17 0 0 0 291 18 256 1 0 0 0 275 16 0 1 4 0 0 21 0 0 0 1 0 0 1 588
4:30 PM 0 309 11 1 0 0 321 11 292 1 0 1 0 305 16 0 2 6 0 0 24 0 0 1 0 0 0 1 651
4:45 PM 0 305 17 2 1 1 325 5 254 1 0 0 0 260 15 0 2 2 0 1 19 0 0 0 1 0 0 1 605

Hourly Total 1 1193 56 3 1 1 1254 45 1103 3 0 1 0 1152 70 0 8 14 0 2 92 0 0 1 2 0 0 3 2501

5:00 PM 0 363 17 2 0 0 382 8 287 0 0 0 0 295 13 0 2 3 0 0 18 1 0 0 1 0 0 2 697
5:15 PM 2 313 14 2 1 0 332 11 290 2 0 0 0 303 16 0 2 9 0 0 27 2 0 0 2 0 1 4 666
5:30 PM 0 255 6 0 0 0 261 10 283 0 0 1 0 294 13 0 1 3 0 0 17 1 0 0 2 0 1 3 575
5:45 PM 0 291 10 3 0 1 304 8 293 0 0 0 0 301 8 0 1 1 0 0 10 0 0 0 1 0 0 1 616

Hourly Total 2 1222 47 7 1 1 1279 37 1153 2 0 1 0 1193 50 0 6 16 0 0 72 4 0 0 6 0 2 10 2554

6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Grand
Total 10 3665 178 21 2 2 3876 137 3314 5 0 3 0 3459 178 0 21 44 0 2 243 7 0 1 11 0 2 19 7597

Approach
% 0.3 94.6 4.6 0.5 0.1 - - 4.0 95.8 0.1 0.0 0.1 - - 73.3 0.0 8.6 18.1 0.0 - - 36.8 0.0 5.3 57.9 0.0 - - -

Total % 0.1 48.2 2.3 0.3 0.0 - 51.0 1.8 43.6 0.1 0.0 0.0 - 45.5 2.3 0.0 0.3 0.6 0.0 - 3.2 0.1 0.0 0.0 0.1 0.0 - 0.3 -
Lights 10 3586 172 21 2 - 3791 132 3264 4 0 3 - 3403 170 0 18 43 0 - 231 6 0 1 11 0 - 18 7443

% Lights 100.
0 97.8 96.6 100.0 100.0 - 97.8 96.4 98.5 80.0 - 100.0 - 98.4 95.5 - 85.7 97.7 - - 95.1 85.7 - 100.0 100.0 - - 94.7 98.0

Buses 0 22 0 0 0 - 22 0 14 0 0 0 - 14 0 0 0 0 0 - 0 0 0 0 0 0 - 0 36
% Buses 0.0 0.6 0.0 0.0 0.0 - 0.6 0.0 0.4 0.0 - 0.0 - 0.4 0.0 - 0.0 0.0 - - 0.0 0.0 - 0.0 0.0 - - 0.0 0.5
Trucks 0 57 6 0 0 - 63 5 36 1 0 0 - 42 8 0 3 1 0 - 12 1 0 0 0 0 - 1 118

% Trucks 0.0 1.6 3.4 0.0 0.0 - 1.6 3.6 1.1 20.0 - 0.0 - 1.2 4.5 - 14.3 2.3 - - 4.9 14.3 - 0.0 0.0 - - 5.3 1.6
Bicycles

on
Crosswalk

- - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - 0.0 - - - - - - - - - - - - - 0.0 - - - - - - 0.0 - -

Pedestrian
s - - - - - 2 - - - - - - 0 - - - - - - 2 - - - - - - 2 - -

%
Pedestrian

s
- - - - - 100.0 - - - - - - - - - - - - - 100.0 - - - - - - 100.0 - -



 

Allegheny County, PA
Business Rt 22 & Home
Depot/Pep Boys
Thursday, January 19, 2023
Location: 40.430503, -79.80606

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Home Depot/Pep Boys
Site Code:
Start Date: 01/19/2023
Page No: 2

01/19/2023 7:00 AM
Ending At
01/19/2023 6:15 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Pep Boys. [SB]
Out In Total
14 18 32
0 0 0
1 1 2
0 0 0
0 0 0

15 19 34

12 0 6 0 0
0 0 0 0 0
0 0 1 0 0
0 0 0 0 0
0 0 0 0 2

12 0 7 0 2
R T L U P

3740
0 0 62 22

3656

O
ut

3459
0 0 42 14

3403

In

7199
0 0 104

36

7059

Total

Business R
t 22 [W

B]

R 5 0 0 1 0 4

T
3314

0 0 36 14
3264

L 137 0 0 5 0 132

U 3 0 0 0 0 3

P 0 0 0 0 0 0

325 231 556
0 0 0

11 12 23
0 0 0
0 0 0

336 243 579
Out In Total

Home Depot [NB]

U L T R P
0 170 0 61 0
0 0 0 0 0
0 8 0 4 0
0 0 0 0 0
0 0 0 0 2
0 178 0 65 2

Bu
si

ne
ss

 R
t 2

2 
[E

B] To
ta

l

72
39 36 10
7 0 0

73
82

In

37
91 22 63 0 0

38
76

O
ut

34
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Turning Movement Data Plot



 

Allegheny County, PA
Business Rt 22 & Home
Depot/Pep Boys
Thursday, January 19, 2023
Location: 40.430503, -79.80606

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Home Depot/Pep Boys
Site Code:
Start Date: 01/19/2023
Page No: 3

Turning Movement Peak Hour Data (8:00 AM)

Start
Time

Business Rt 22 Business Rt 22 Home Depot Pep Boys.
Eastbound Westbound Northbound Southbound

Left Thru Righ
t

Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l

Int.
Tota

l
8:00 AM 0 166 9 4 0 0 179 7 118 0 0 0 0 125 5 0 2 0 0 0 7 0 0 0 0 0 0 0 311
8:15 AM 0 168 12 1 0 0 181 8 147 0 0 0 0 155 9 0 1 2 0 0 12 0 0 0 1 0 0 1 349
8:30 AM 2 140 17 1 0 0 160 10 157 0 0 0 0 167 10 0 1 5 0 0 16 2 0 0 0 0 0 2 345
8:45 AM 0 204 9 2 0 0 215 14 135 0 0 0 0 149 13 0 2 5 0 0 20 1 0 0 1 0 0 2 386

Total 2 678 47 8 0 0 735 39 557 0 0 0 0 596 37 0 6 12 0 0 55 3 0 0 2 0 0 5 1391

Approach
% 0.3 92.2 6.4 1.1 0.0 - - 6.5 93.5 0.0 0.0 0.0 - - 67.3 0.0 10.9 21.8 0.0 - - 60.0 0.0 0.0 40.0 0.0 - - -

Total % 0.1 48.7 3.4 0.6 0.0 - 52.8 2.8 40.0 0.0 0.0 0.0 - 42.8 2.7 0.0 0.4 0.9 0.0 - 4.0 0.2 0.0 0.0 0.1 0.0 - 0.4 -

PHF 0.25
0 0.831 0.691 0.500 0.000 - 0.855 0.696 0.887 0.000 0.000 0.000 - 0.892 0.712 0.000 0.750 0.600 0.000 - 0.688 0.375 0.000 0.000 0.500 0.000 - 0.625 0.901

Lights 2 650 45 8 0 - 705 36 541 0 0 0 - 577 32 0 4 11 0 - 47 3 0 0 2 0 - 5 1334

% Lights 100.
0 95.9 95.7 100.0 - - 95.9 92.3 97.1 - - - - 96.8 86.5 - 66.7 91.7 - - 85.5 100.0 - - 100.0 - - 100.0 95.9

Buses 0 4 0 0 0 - 4 0 3 0 0 0 - 3 0 0 0 0 0 - 0 0 0 0 0 0 - 0 7
% Buses 0.0 0.6 0.0 0.0 - - 0.5 0.0 0.5 - - - - 0.5 0.0 - 0.0 0.0 - - 0.0 0.0 - - 0.0 - - 0.0 0.5
Trucks 0 24 2 0 0 - 26 3 13 0 0 0 - 16 5 0 2 1 0 - 8 0 0 0 0 0 - 0 50

% Trucks 0.0 3.5 4.3 0.0 - - 3.5 7.7 2.3 - - - - 2.7 13.5 - 33.3 8.3 - - 14.5 0.0 - - 0.0 - - 0.0 3.6
Bicycles

on
Crosswalk

- - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pedestrian
s - - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

%
Pedestrian

s
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -



 

Allegheny County, PA
Business Rt 22 & Home
Depot/Pep Boys
Thursday, January 19, 2023
Location: 40.430503, -79.80606

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Home Depot/Pep Boys
Site Code:
Start Date: 01/19/2023
Page No: 4

Peak Hour Data

01/19/2023 8:00 AM
Ending At
01/19/2023 9:00 AM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Pep Boys. [SB]
Out In Total
2 5 7
0 0 0
0 0 0
0 0 0
0 0 0
2 5 7

2 0 3 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
2 0 3 0 0
R T L U P

699 0 0 27 4 668

O
ut

596 0 0 16 3 577

In

1295
0 0 43 7

1245

Total

Business R
t 22 [W

B]

R 0 0 0 0 0 0

T 557 0 0 13 3 541

L 39 0 0 3 0 36

U 0 0 0 0 0 0

P 0 0 0 0 0 0

89 47 136
0 0 0
5 8 13
0 0 0
0 0 0

94 55 149
Out In Total

Home Depot [NB]

U L T R P
0 32 0 15 0
0 0 0 0 0
0 5 0 3 0
0 0 0 0 0
0 0 0 0 0
0 37 0 18 0

Bu
si

ne
ss

 R
t 2

2 
[E

B] To
ta

l

12
80 7 44 0 0

13
31

In 70
5 4 26 0 0 73
5

O
ut

57
5 3 18 0 0 59
6

0 0 0 0 0 0 U

2 0 0 0 0 2 L

65
0 4 24 0 0 67
8 T

53 0 2 0 0 55 R

0 0 0 0 0 0 P

Turning Movement Peak Hour Data Plot (8:00 AM)



 

Allegheny County, PA
Business Rt 22 & Home
Depot/Pep Boys
Thursday, January 19, 2023
Location: 40.430503, -79.80606

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Home Depot/Pep Boys
Site Code:
Start Date: 01/19/2023
Page No: 5

Turning Movement Peak Hour Data (4:30 PM)

Start
Time

Business Rt 22 Business Rt 22 Home Depot Pep Boys.
Eastbound Westbound Northbound Southbound

Left Thru Righ
t

Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l

Int.
Tota

l
4:30 PM 0 309 11 1 0 0 321 11 292 1 0 1 0 305 16 0 2 6 0 0 24 0 0 1 0 0 0 1 651
4:45 PM 0 305 17 2 1 1 325 5 254 1 0 0 0 260 15 0 2 2 0 1 19 0 0 0 1 0 0 1 605
5:00 PM 0 363 17 2 0 0 382 8 287 0 0 0 0 295 13 0 2 3 0 0 18 1 0 0 1 0 0 2 697
5:15 PM 2 313 14 2 1 0 332 11 290 2 0 0 0 303 16 0 2 9 0 0 27 2 0 0 2 0 1 4 666

Total 2 1290 59 7 2 1 1360 35 1123 4 0 1 0 1163 60 0 8 20 0 1 88 3 0 1 4 0 1 8 2619

Approach
% 0.1 94.9 4.3 0.5 0.1 - - 3.0 96.6 0.3 0.0 0.1 - - 68.2 0.0 9.1 22.7 0.0 - - 37.5 0.0 12.5 50.0 0.0 - - -

Total % 0.1 49.3 2.3 0.3 0.1 - 51.9 1.3 42.9 0.2 0.0 0.0 - 44.4 2.3 0.0 0.3 0.8 0.0 - 3.4 0.1 0.0 0.0 0.2 0.0 - 0.3 -

PHF 0.25
0 0.888 0.868 0.875 0.500 - 0.890 0.795 0.961 0.500 0.000 0.250 - 0.953 0.938 0.000 1.000 0.556 0.000 - 0.815 0.375 0.000 0.250 0.500 0.000 - 0.500 0.939

Lights 2 1279 58 7 2 - 1348 35 1111 3 0 1 - 1150 58 0 8 20 0 - 86 2 0 1 4 0 - 7 2591

% Lights 100.
0 99.1 98.3 100.0 100.0 - 99.1 100.0 98.9 75.0 - 100.0 - 98.9 96.7 - 100.0 100.0 - - 97.7 66.7 - 100.0 100.0 - - 87.5 98.9

Buses 0 7 0 0 0 - 7 0 3 0 0 0 - 3 0 0 0 0 0 - 0 0 0 0 0 0 - 0 10
% Buses 0.0 0.5 0.0 0.0 0.0 - 0.5 0.0 0.3 0.0 - 0.0 - 0.3 0.0 - 0.0 0.0 - - 0.0 0.0 - 0.0 0.0 - - 0.0 0.4
Trucks 0 4 1 0 0 - 5 0 9 1 0 0 - 10 2 0 0 0 0 - 2 1 0 0 0 0 - 1 18

% Trucks 0.0 0.3 1.7 0.0 0.0 - 0.4 0.0 0.8 25.0 - 0.0 - 0.9 3.3 - 0.0 0.0 - - 2.3 33.3 - 0.0 0.0 - - 12.5 0.7
Bicycles

on
Crosswalk

- - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - 0.0 - - - - - - - - - - - - - 0.0 - - - - - - 0.0 - -

Pedestrian
s - - - - - 1 - - - - - - 0 - - - - - - 1 - - - - - - 1 - -

%
Pedestrian

s
- - - - - 100.0 - - - - - - - - - - - - - 100.0 - - - - - - 100.0 - -



 

Allegheny County, PA
Business Rt 22 & Home
Depot/Pep Boys
Thursday, January 19, 2023
Location: 40.430503, -79.80606

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Home Depot/Pep Boys
Site Code:
Start Date: 01/19/2023
Page No: 6

Peak Hour Data

01/19/2023 4:30 PM
Ending At
01/19/2023 5:30 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Pep Boys. [SB]
Out In Total
5 7 12
0 0 0
1 1 2
0 0 0
0 0 0
6 8 14

5 0 2 0 0
0 0 0 0 0
0 0 1 0 0
0 0 0 0 0
0 0 0 0 1
5 0 3 0 1
R T L U P

1322
0 0 5 7

1310

O
ut

1163
0 0 10 3

1150

In

2485
0 0 15 10

2460

Total

Business R
t 22 [W

B]

R 4 0 0 1 0 3

T
1123

0 0 9 3
1111

L 35 0 0 0 0 35

U 1 0 0 0 0 1

P 0 0 0 0 0 0

100 86 186
0 0 0
1 2 3
0 0 0
0 0 0

101 88 189
Out In Total

Home Depot [NB]

U L T R P
0 58 0 28 0
0 0 0 0 0
0 2 0 0 0
0 0 0 0 0
0 0 0 0 1
0 60 0 28 1

Bu
si

ne
ss

 R
t 2

2 
[E

B] To
ta

l

25
24 10 16 0 0

25
50

In

13
48 7 5 0 0

13
60

O
ut

11
76 3 11 0 0

11
90

2 0 0 0 0 2 U

2 0 0 0 0 2 L

12
79 7 4 0 0

12
90 T

65 0 1 0 0 66 R

0 0 0 0 1 1 P

Turning Movement Peak Hour Data Plot (4:30 PM)



 

Allegheny County, PA
Business Rt 22 & Home
Depot/Pep Boys
Saturday, January 21, 2023
Location: 40.430533, -
79.806018

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Home Depot/Pep Boys (Sat)
Site Code:
Start Date: 01/21/2023
Page No: 1

Turning Movement Data

Start
Time

Business Rt 22 Business Rt 22 Home Depot Pep Boys
Eastbound Westbound Northbound Southbound

Left Thru Righ
t

Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l

Int.
Tota

l
11:00 AM 0 270 28 4 0 0 302 13 225 0 0 0 0 238 22 0 2 6 0 0 30 0 0 1 1 0 0 2 572
11:15 AM 2 280 31 4 0 0 317 21 240 0 0 0 0 261 23 0 6 4 0 0 33 1 0 0 0 0 0 1 612
11:30 AM 1 315 26 0 0 0 342 26 275 0 0 0 0 301 23 0 8 3 0 0 34 1 0 0 1 0 0 2 679
11:45 AM 2 332 24 0 0 0 358 18 238 1 0 0 0 257 26 0 8 7 0 0 41 1 0 1 0 0 0 2 658
Hourly Total 5 1197 109 8 0 0 1319 78 978 1 0 0 0 1057 94 0 24 20 0 0 138 3 0 2 2 0 0 7 2521

12:00 PM 1 328 28 2 1 0 360 16 282 2 0 1 0 301 14 0 3 2 0 0 19 3 0 0 1 0 0 4 684
12:15 PM 1 313 34 1 1 0 350 22 274 3 0 0 0 299 25 0 1 7 0 0 33 2 0 2 0 0 0 4 686
12:30 PM 1 346 30 2 0 0 379 14 300 1 0 1 0 316 31 0 5 3 0 0 39 0 0 0 0 0 0 0 734
12:45 PM 0 322 32 1 0 0 355 31 323 1 0 0 0 355 27 0 4 6 0 0 37 1 0 1 0 0 0 2 749
Hourly Total 3 1309 124 6 2 0 1444 83 1179 7 0 2 0 1271 97 0 13 18 0 0 128 6 0 3 1 0 0 10 2853

1:00 PM 0 325 22 0 0 0 347 19 294 0 0 0 0 313 20 1 4 8 0 0 33 0 0 0 2 0 0 2 695
1:15 PM 1 306 32 2 0 0 341 18 309 2 0 0 0 329 26 0 0 11 0 0 37 0 0 0 0 0 0 0 707
1:30 PM 2 296 20 2 0 0 320 19 301 0 0 0 0 320 21 0 2 7 0 0 30 0 0 0 0 0 0 0 670
1:45 PM 0 315 34 1 0 0 350 12 319 1 0 0 0 332 21 1 4 3 0 0 29 1 0 0 2 0 0 3 714

Hourly Total 3 1242 108 5 0 0 1358 68 1223 3 0 0 0 1294 88 2 10 29 0 0 129 1 0 0 4 0 0 5 2786

2:00 PM 0 3 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
Grand
Total 11 3751 341 19 2 0 4124 229 3380 11 0 2 0 3622 279 2 47 67 0 0 395 10 0 5 7 0 0 22 8163

Approach
% 0.3 91.0 8.3 0.5 0.0 - - 6.3 93.3 0.3 0.0 0.1 - - 70.6 0.5 11.9 17.0 0.0 - - 45.5 0.0 22.7 31.8 0.0 - - -

Total % 0.1 46.0 4.2 0.2 0.0 - 50.5 2.8 41.4 0.1 0.0 0.0 - 44.4 3.4 0.0 0.6 0.8 0.0 - 4.8 0.1 0.0 0.1 0.1 0.0 - 0.3 -
Lights 11 3731 340 19 2 - 4103 228 3358 11 0 2 - 3599 276 2 47 66 0 - 391 10 0 5 7 0 - 22 8115

% Lights 100.
0 99.5 99.7 100.0 100.0 - 99.5 99.6 99.3 100.0 - 100.0 - 99.4 98.9 100.0 100.0 98.5 - - 99.0 100.0 - 100.0 100.0 - - 100.0 99.4

Buses 0 3 0 0 0 - 3 0 6 0 0 0 - 6 0 0 0 0 0 - 0 0 0 0 0 0 - 0 9
% Buses 0.0 0.1 0.0 0.0 0.0 - 0.1 0.0 0.2 0.0 - 0.0 - 0.2 0.0 0.0 0.0 0.0 - - 0.0 0.0 - 0.0 0.0 - - 0.0 0.1
Trucks 0 17 1 0 0 - 18 1 16 0 0 0 - 17 3 0 0 1 0 - 4 0 0 0 0 0 - 0 39

% Trucks 0.0 0.5 0.3 0.0 0.0 - 0.4 0.4 0.5 0.0 - 0.0 - 0.5 1.1 0.0 0.0 1.5 - - 1.0 0.0 - 0.0 0.0 - - 0.0 0.5
Bicycles

on
Crosswalk

- - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pedestrian
s - - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

%
Pedestrian

s
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -



 

Allegheny County, PA
Business Rt 22 & Home
Depot/Pep Boys
Saturday, January 21, 2023
Location: 40.430533, -
79.806018

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Home Depot/Pep Boys (Sat)
Site Code:
Start Date: 01/21/2023
Page No: 2

01/21/2023 11:00 AM
Ending At
01/21/2023 2:15 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Pep Boys [SB]
Out In Total
24 22 46
0 0 0
0 0 0
0 0 0
0 0 0

24 22 46

12 0 10 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

12 0 10 0 0
R T L U P

3877
0 0 18 3

3856

O
ut

3622
0 0 17 6

3599

In

7499
0 0 35 9

7455

Total

Business R
t 22 [W

B]

R 11 0 0 0 0 11

T
3380

0 0 16 6
3358

L 229 0 0 1 0 228

U 2 0 0 0 0 2

P 0 0 0 0 0 0

587 391 978
0 0 0
2 4 6
0 0 0
0 0 0

589 395 984
Out In Total

Home Depot [NB]

U L T R P
0 276 2 113 0
0 0 0 0 0
0 3 0 1 0
0 0 0 0 0
0 0 0 0 0
0 279 2 114 0

Bu
si

ne
ss

 R
t 2

2 
[E

B] To
ta

l

77
51 9 37 0 0

77
97

In

41
03 3 18 0 0

41
24

O
ut

36
48 6 19 0 0

36
73

2 0 0 0 0 2 U

11 0 0 0 0 11 L

37
31 3 17 0 0

37
51 T

35
9 0 1 0 0 36
0 R

0 0 0 0 0 0 P

Turning Movement Data Plot



 

Allegheny County, PA
Business Rt 22 & Home
Depot/Pep Boys
Saturday, January 21, 2023
Location: 40.430533, -
79.806018

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Home Depot/Pep Boys (Sat)
Site Code:
Start Date: 01/21/2023
Page No: 3

Turning Movement Peak Hour Data (12:30 PM)

Start
Time

Business Rt 22 Business Rt 22 Home Depot Pep Boys
Eastbound Westbound Northbound Southbound

Left Thru Righ
t

Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l
Left Thru Righ

t
Righ
t on
Red

U-
Turn

Ped
s

App.
Tota

l

Int.
Tota

l
12:30 PM 1 346 30 2 0 0 379 14 300 1 0 1 0 316 31 0 5 3 0 0 39 0 0 0 0 0 0 0 734
12:45 PM 0 322 32 1 0 0 355 31 323 1 0 0 0 355 27 0 4 6 0 0 37 1 0 1 0 0 0 2 749
1:00 PM 0 325 22 0 0 0 347 19 294 0 0 0 0 313 20 1 4 8 0 0 33 0 0 0 2 0 0 2 695
1:15 PM 1 306 32 2 0 0 341 18 309 2 0 0 0 329 26 0 0 11 0 0 37 0 0 0 0 0 0 0 707

Total 2 1299 116 5 0 0 1422 82 1226 4 0 1 0 1313 104 1 13 28 0 0 146 1 0 1 2 0 0 4 2885

Approach
% 0.1 91.4 8.2 0.4 0.0 - - 6.2 93.4 0.3 0.0 0.1 - - 71.2 0.7 8.9 19.2 0.0 - - 25.0 0.0 25.0 50.0 0.0 - - -

Total % 0.1 45.0 4.0 0.2 0.0 - 49.3 2.8 42.5 0.1 0.0 0.0 - 45.5 3.6 0.0 0.5 1.0 0.0 - 5.1 0.0 0.0 0.0 0.1 0.0 - 0.1 -

PHF 0.50
0 0.939 0.906 0.625 0.000 - 0.938 0.661 0.949 0.500 0.000 0.250 - 0.925 0.839 0.250 0.650 0.636 0.000 - 0.936 0.250 0.000 0.250 0.250 0.000 - 0.500 0.963

Lights 2 1293 116 5 0 - 1416 82 1218 4 0 1 - 1305 104 1 13 27 0 - 145 1 0 1 2 0 - 4 2870

% Lights 100.
0 99.5 100.0 100.0 - - 99.6 100.0 99.3 100.0 - 100.0 - 99.4 100.0 100.0 100.0 96.4 - - 99.3 100.0 - 100.0 100.0 - - 100.0 99.5

Buses 0 0 0 0 0 - 0 0 1 0 0 0 - 1 0 0 0 0 0 - 0 0 0 0 0 0 - 0 1
% Buses 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.1 0.0 - 0.0 - 0.1 0.0 0.0 0.0 0.0 - - 0.0 0.0 - 0.0 0.0 - - 0.0 0.0
Trucks 0 6 0 0 0 - 6 0 7 0 0 0 - 7 0 0 0 1 0 - 1 0 0 0 0 0 - 0 14

% Trucks 0.0 0.5 0.0 0.0 - - 0.4 0.0 0.6 0.0 - 0.0 - 0.5 0.0 0.0 0.0 3.6 - - 0.7 0.0 - 0.0 0.0 - - 0.0 0.5
Bicycles

on
Crosswalk

- - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Pedestrian
s - - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

%
Pedestrian

s
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -



 

Allegheny County, PA
Business Rt 22 & Home
Depot/Pep Boys
Saturday, January 21, 2023
Location: 40.430533, -
79.806018

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Business Route 22
& Home Depot/Pep Boys (Sat)
Site Code:
Start Date: 01/21/2023
Page No: 4

Peak Hour Data

01/21/2023 12:30 PM
Ending At
01/21/2023 1:30 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Pep Boys [SB]
Out In Total
7 4 11
0 0 0
0 0 0
0 0 0
0 0 0
7 4 11

3 0 1 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
3 0 1 0 0
R T L U P

1342
0 0 7 0

1335

O
ut

1313
0 0 7 1

1305

In

2655
0 0 14 1

2640

Total

Business R
t 22 [W

B]

R 4 0 0 0 0 4

T
1226

0 0 7 1
1218

L 82 0 0 0 0 82

U 1 0 0 0 0 1

P 0 0 0 0 0 0

203 145 348
0 0 0
0 1 1
0 0 0
0 0 0

203 146 349
Out In Total

Home Depot [NB]

U L T R P
0 104 1 40 0
0 0 0 0 0
0 0 0 1 0
0 0 0 0 0
0 0 0 0 0
0 104 1 41 0

Bu
si

ne
ss

 R
t 2

2 
[E

B] To
ta

l

27
41 1 13 0 0

27
55

In

14
16 0 6 0 0

14
22

O
ut

13
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13
33
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12
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12
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Turning Movement Peak Hour Data Plot (12:30 PM)



Appendix D:
Trip Generation and Distribution
Calculations



3475 William Penn Highway Development
Trip Generation and Distribution
Calculations



1

Trips Entering Exiting Total Entering Exiting Total Entering Exiting Trips Entering Exiting Trips Entering Exiting

Retail Retail Plaza 11.398 Strip Retail Plaza (<40K) 822 T = a*(X)+b 42.20 229.68 50% 711 356 355 0 0 0 711 356 355 0% 0 0 0 711 356 355

Retail Standalone Drive-Thru ATM 1.000 Drive-In Bank 912 Rate 125.03 50% 125 62 63 0 0 0 125 62 63 0% 0 0 0 125 62 63

Restaurant 2 Restaurants w/ Drive Thru 8.797 Fast Food w/ Drive Thru 934 Rate 467.48 50% 4112 2056 2056 0 0 0 4112 2056 2056 0% 0 0 0 4112 2056 2056

Restaurant Coffee/Donut Shop w/Drive Thru 2.500 Coffee/Donut Shop w/Drive Thru 937 Rate 533.57 50% 1334 667 667 0 0 0 1334 667 667 0% 0 0 0 1334 667 667

6282 3141 3141 0 0 0 6282 3141 3141 0 0 0 6282 3141 3141

#REF!

Trips Entering Exiting Total Entering Exiting Total Entering Exiting Trips Entering Exiting Trips Entering Exiting

Retail Retail Plaza 11.398 Strip Retail Plaza (<40K) 822 Rate 2.36 60% 27 16 11 4 2 2 23 14 9 30% 7 4 3 16 10 6

Retail Standalone Drive-Thru ATM 1.000 Drive-In Bank 912 T=a*(X)+b 8.71 -0.75 61% 8 5 3 0 0 0 8 5 3 29% 2 1 1 6 4 2

Restaurant 2 Restaurants w/ Drive Thru 8.797 Fast Food w/ Drive Thru 934 Rate 44.61 51% 392 199 193 2 1 1 390 198 192 50% 195 99 96 195 99 96

Restaurant Coffee/Donut Shop w/Drive Thru 2.500 Coffee/Donut Shop w/Drive Thru 937 Rate 85.88 51% 215 109 106 2 1 1 213 108 105 90% 192 97 95 21 11 10

642 329 313 8 4 4 634 325 309 396 201 195 238 124 114

Trips Entering Exiting Total Entering Exiting Total Entering Exiting Trips Entering Exiting Trips Entering Exiting

Retail Retail Plaza 11.398 Strip Retail Plaza (<40K) 822 Ln(T) = a*Ln(X) +b 0.71 2.72 50% 85 43 42 34 22 12 51 21 30 40% 20 10 10 31 11 20

Retail Standalone Drive-Thru ATM 1.000 Drive-In Bank 912 Rate 27.07 49% 27 13 14 10 6 4 17 7 10 35% 6 3 3 11 4 7

Restaurant 2 Restaurants w/ Drive Thru 8.797 Fast Food w/ Drive Thru 934 Rate 33.03 52% 291 151 140 33 12 21 258 139 119 55% 142 74 68 116 65 51

Restaurant Coffee/Donut Shop w/Drive Thru 2.500 Coffee/Donut Shop w/Drive Thru 937 Rate 38.99 50% 97 49 48 11 4 7 86 45 41 98% 84 44 40 2 1 1

500 256 244 88 44 44 412 212 200 252 131 121 160 81 79

Trips Entering Exiting Total Entering Exiting Total Entering Exiting Trips Entering Exiting Trips Entering Exiting

Retail Retail Plaza 11.398 Strip Retail Plaza (<40K) 822 Rate 6.57 51% 75 38 37 19 11 8 56 27 29 31% 17 9 8 39 18 21

Retail Standalone Drive-Thru ATM 1.000 Drive-In Bank 912 Rate 27.67 49% 28 14 14 7 4 3 21 10 11 38% 8 4 4 13 6 7

Restaurant 2 Restaurants w/ Drive Thru 8.797 Fast Food w/ Drive Thru 934 Rate 55.25 51% 486 248 238 18 8 10 468 240 228 45% 211 108 103 257 132 125

Restaurant Coffee/Donut Shop w/Drive Thru 2.500 Coffee/Donut Shop w/Drive Thru 937 Rate 87.91 50% 220 110 110 8 3 5 212 107 105 84% 178 89 89 34 18 16

809 410 399 52 26 26 757 384 373 414 210 204 343 174 169

Pass-By Trips

Internal Trips External Vehicle Trips
Pass-By %

PM Peak Hour Trip Generation - 3475 William Penn Highway - Commercial/Retail Development

Land Use ITE #
Pass-By Trips

B

New Trips

Pass-By Trips = External Trips * Pass-By % New Trips = External Trips - PassBy Trips

Internal Trips

Saturday Peak Hour Total

Pass-By Trips = External Trips * Pass-By %

AEquation Pass-By %

Internal Trips per NCHRP Report 684.

External Trips = Total Trips  - Internal Trips

External Trips = Total Trips  - Internal Trips

New Trips

External Vehicle Trips
% Entering

New Trips = External Trips - PassBy Trips

Internal Trips per NCHRP Report 684.

Pass-By %
Pass-By Trips New Trips

Weekday Daily Total

External Trips = Total Trips  - Internal Trips

A B

Size Land Use ITE #

New Trips = External Trips - PassBy TripsInternal Trips per NCHRP Report 684.

Weekday PM Peak Hour Totals

Development Size
Base Vehicle Total Trips

Equation % Entering

New Trips = External Trips - PassBy Trips

B % Entering
Base Vehicle Total Trips Internal Trips New Trips

Weekday AM Peak Hour Total

A
External Vehicle Trips

Pass-By %

AM Peak Hour Trip Generation - 3475 William Penn Highway - Commercial/Retail Development

Weekday Daily Trip Generation - 3475 William Penn Highway - Commercial/Retail Development

Development Size Land Use
Base Vehicle Total Trips Internal Trips

ITE # Equation A B

Note:  ITE does not provide pass-by rate data for Land Use 822 (Strip Retail Plaza <40KSF); therefore, pass-by rate data from Land Use 821 (Shopping Plaza 40-150ksf) was utilized.  In addition, ITE does not provide pass-by rate data for Land Use 821 (Shopping Plaza 40-150 ksf) during the weekday AM peak hour; therefore, it was assumed that the weekday AM peak hour pass-by rate would reflect 10% less than the Weekday PM peak hour pass-by rate.

Note:  ITE does not provide pass-by rate data for Land Use 934 (Fast Food Restaurant with Drive-Through) for the Saturday peak hour; therefore, it was assumed that the Saturday peak hour pass-by rate would reflect 10% less than the Weekday PM peak hour pass-by rate.

Note:  ITE does not provide pass-by rate data for Land Use 937 (Coffee/Donut Shop with Drive-Through Window); therefore, pass-by rate data from Land Use 938 (Coffee/Donut Shop with Drive-Through and No Indoor Seating) was utilized.  In addition, ITE does not provide pass-by rate data for Land Use 938 (Coffee/Donut Shop with Drive-Through and No Indoor Seating) for the Saturday midday peak hour; therefore, it was assumed that the weekday midday peak hour pass-by rate would reflect the Saturday midday peak hour 

pass-by rate.

Development Size Land Use
Pass-By Trips

ITE # Equation

Pass-By Trips = External Trips * Pass-By %

External Vehicle Trips
% Entering

Base Vehicle Total Trips

Saturday Peak Hour Trip Generation - 3475 William Penn Highway - Commercial/Retail Development

Development

Trip Generation - 17698 sf retail + 4997 sf .xlsxfast food



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 0

Retail 822+912 12,398           sf 35 21 14

Restaurant 934+934+937 11,297           sf 607 308 299

Cinema/Entertainment 0

Residential 0

Hotel 0

All Other Land Uses
2 0

642 329 313

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office

Retail 1.00 0% 0% 1.00 0% 0%

Restaurant 1.00 0% 0% 1.00 0% 0%

Cinema/Entertainment

Residential

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 0 2 0 0

Restaurant 0 2 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 642 329 313 Office N/A N/A

Internal Capture Percentage 1% 1% 1% Retail 10% 14%

Restaurant 1% 1%

External Vehicle-Trips
5 634 325 309 Cinema/Entertainment N/A N/A

External Transit-Trips
6 0 0 0 Residential N/A N/A

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

NCHRP 684 Internal Trip Capture Estimation Tool

Table 1-A: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

0

0

Cinema/Entertainment

Development Data (For Information Only )

0

0

0

Estimated Vehicle-Trips
3

Land Use

3475 William Penn Highway Development

Table 2-A: Mode Split and Vehicle Occupancy Estimates

Table 4-A: Internal Person-Trip Origin-Destination Matrix*

Destination (To)
Origin (From)

Origin (From)
Destination (To)

Cinema/Entertainment

Land Use
Entering Trips Exiting Trips

Table 3-A: Average Land Use Interchange Distances (Feet Walking Distance)

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Table 5-A: Computations Summary Table 6-A: Internal Trip Capture Percentages by Land Use

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A.

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

6
Person-Trips

*Indicates computation that has been rounded to the nearest whole number.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

4
Enter vehicle occupancy assumed in Table 1-A vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be 

made to Tables 5-A, 9-A (O and D).  Enter transit, non-motorized percentages that will result with proposed mixed-use project complete.

Wilkins Twp, Allegheny Co.

AM Street Peak Hour

Traffic Planning and Design, Inc. (TPD)

M. Southern

Projected (Build)

rev 1/12/2023



Project Name:

Analysis Period:

Veh. Occ. Vehicle-Trips Person-Trips* Veh. Occ. Vehicle-Trips Person-Trips*

Office 1.00 0 0 1.00 0 0

Retail 1.00 21 21 1.00 14 14

Restaurant 1.00 308 308 1.00 299 299

Cinema/Entertainment 1.00 0 0 1.00 0 0

Residential 1.00 0 0 1.00 0 0

Hotel 1.00 0 0 1.00 0 0

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 4 2 2 0

Restaurant 93 42 12 9

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 0 0

Office Retail Restaurant Residential Hotel

Office 7 71 0 0

Retail 0 154 0 0

Restaurant 0 2 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 4 62 0

Hotel 0 1 18 0

Internal External Total Vehicles
1

Transit
2

Non-Motorized
2

Office 0 0 0 0 0 0

Retail 2 19 21 19 0 0

Restaurant 2 306 308 306 0 0

Cinema/Entertainment 0 0 0 0 0 0

Residential 0 0 0 0 0 0

Hotel 0 0 0 0 0 0

All Other Land Uses
3 0 0 0 0 0 0

Internal External Total Vehicles
1

Transit
2

Non-Motorized
2

Office 0 0 0 0 0 0

Retail 2 12 14 12 0 0

Restaurant 2 297 299 297 0 0

Cinema/Entertainment 0 0 0 0 0 0

Residential 0 0 0 0 0 0

Hotel 0 0 0 0 0 0

All Other Land Uses
3 0 0 0 0 0 0

0

*Indicates computation that has been rounded to the nearest whole number.

0

0

0

0

0

Destination (To)

Cinema/Entertainment

0

3
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator

Destination Land Use

Table 9-A (O): Internal and External Trips Summary (Exiting Trips)

Origin Land Use
Person-Trip Estimates External Trips by Mode*

External Trips by Mode*

1
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A

2
Person-Trips

Person-Trip Estimates

3475 William Penn Highway Development

AM Street Peak Hour

Table 9-A (D): Internal and External Trips Summary (Entering Trips)

Table 8-A (O): Internal Person-Trip Origin-Destination Matrix (Computed at Origin)

Origin (From)
Destination (To)

Cinema/Entertainment

Table 7-A: Conversion of Vehicle-Trip Ends to Person-Trip Ends

Table 7-A (O): Exiting Trips

0

0

0

Table 8-A (D): Internal Person-Trip Origin-Destination Matrix (Computed at Destination)

Origin (From)

Land Use
Table 7-A (D): Entering Trips



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 0

Retail 822+912 12,398           sf 112 56 56

Restaurant 934+934+937 11,297           sf 388 200 188

Cinema/Entertainment 0

Residential 0

Hotel 0

All Other Land Uses
2 0

500 256 244

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office

Retail 1.00 0% 0% 1.00 0% 0%

Restaurant 1.00 0% 0% 1.00 0% 0%

Cinema/Entertainment

Residential

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 0 16 0 0

Restaurant 0 28 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 500 256 244 Office N/A N/A

Internal Capture Percentage 18% 17% 18% Retail 50% 29%

Restaurant 8% 15%

External Vehicle-Trips
5 412 212 200 Cinema/Entertainment N/A N/A

External Transit-Trips
6 0 0 0 Residential N/A N/A

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

*Indicates computation that has been rounded to the nearest whole number.

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

rev 1/12/2023

Projected (Build)

PM Street Peak Hour

Table 1-P: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only ) Estimated Vehicle-Trips

3

Table 2-P: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips

Origin (From)
Destination (To)

Cinema/Entertainment

NCHRP 684 Internal Trip Capture Estimation Tool

3475 William Penn Highway Development Traffic Planning and Design, Inc. (TPD)

Wilkins Twp, Allegheny Co. M. Southern

Table 3-P: Average Land Use Interchange Distances (Feet Walking Distance)

6
Person-Trips

0

0

0

0

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P.

Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use

4
Enter vehicle occupancy assumed in Table 1-P vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be 

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

Table 4-P: Internal Person-Trip Origin-Destination Matrix*

Origin (From)
Destination (To)

Cinema/Entertainment

0



Project Name:

Analysis Period:

Veh. Occ. Vehicle-Trips Person-Trips* Veh. Occ. Vehicle-Trips Person-Trips*

Office 1.00 0 0 1.00 0 0

Retail 1.00 56 56 1.00 56 56

Restaurant 1.00 200 200 1.00 188 188

Cinema/Entertainment 1.00 0 0 1.00 0 0

Residential 1.00 0 0 1.00 0 0

Hotel 1.00 0 0 1.00 0 0

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 1 16 15 3

Restaurant 6 77 34 13

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 0 0

Office Retail Restaurant Residential Hotel

Office 4 4 0 0

Retail 0 58 0 0

Restaurant 0 28 0 0

Cinema/Entertainment 0 2 6 0 0

Residential 0 6 28 0

Hotel 0 1 10 0

Internal External Total Vehicles
1

Transit
2

Non-Motorized
2

Office 0 0 0 0 0 0

Retail 28 28 56 28 0 0

Restaurant 16 184 200 184 0 0

Cinema/Entertainment 0 0 0 0 0 0

Residential 0 0 0 0 0 0

Hotel 0 0 0 0 0 0

All Other Land Uses
3 0 0 0 0 0 0

Internal External Total Vehicles
1

Transit
2

Non-Motorized
2

Office 0 0 0 0 0 0

Retail 16 40 56 40 0 0

Restaurant 28 160 188 160 0 0

Cinema/Entertainment 0 0 0 0 0 0

Residential 0 0 0 0 0 0

Hotel 0 0 0 0 0 0

All Other Land Uses
3 0 0 0 0 0 0

*Indicates computation that has been rounded to the nearest whole number.

3475 William Penn Highway Development

PM Street Peak Hour

Table 7-P: Conversion of Vehicle-Trip Ends to Person-Trip Ends

Land Use
Table 7-P (D): Entering Trips Table 7-P (O): Exiting Trips

Table 8-P (O): Internal Person-Trip Origin-Destination Matrix (Computed at Origin)

Origin (From)
Destination (To)

Destination (To)

Cinema/Entertainment

Cinema/Entertainment

0

2

1
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P

2
Person-Trips

0

0

Table 9-P (D): Internal and External Trips Summary (Entering Trips)

Destination Land Use

3
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator

Table 9-P (O): Internal and External Trips Summary (Exiting Trips)

Origin Land Use
Person-Trip Estimates External Trips by Mode*

Person-Trip Estimates External Trips by Mode*

0

Table 8-P (D): Internal Person-Trip Origin-Destination Matrix (Computed at Destination)

Origin (From)

0

0

15

0

0



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 0

Retail 822+912 12,398           sf 103 52 51

Restaurant 934+934+937 11,297           sf 706 358 348

Cinema/Entertainment 0

Residential 0

Hotel 0

All Other Land Uses
2 0

809 410 399

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office

Retail 1.00 0% 0% 1.00 0% 0%

Restaurant 1.00 0% 0% 1.00 0% 0%

Cinema/Entertainment

Residential

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 0 11 0 0

Restaurant 0 15 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 809 410 399 Office N/A N/A

Internal Capture Percentage 6% 6% 7% Retail 29% 22%

Restaurant 3% 4%

External Vehicle-Trips
5 757 384 373 Cinema/Entertainment N/A N/A

External Transit-Trips
6 0 0 0 Residential N/A N/A

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

6
Person-Trips

*Indicates computation that has been rounded to the nearest whole number.

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

4
Enter vehicle occupancy assumed in Table 1-A vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be 

made to Tables 5-A, 9-A (O and D).  Enter transit, non-motorized percentages that will result with proposed mixed-use project complete.
5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

Table 5-A: Computations Summary Table 6-A: Internal Trip Capture Percentages by Land Use

0

0

0

0

Table 4-A: Internal Person-Trip Origin-Destination Matrix*

Origin (From)
Destination (To)

Cinema/Entertainment

0

Origin (From)
Destination (To)

Cinema/Entertainment

Projected (Build)

Saturday Midday Peak Hour

Table 1-A: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only ) Estimated Vehicle-Trips

3

Table 2-A: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips

Table 3-A: Average Land Use Interchange Distances (Feet Walking Distance)

rev 1/12/2023

NCHRP 684 Internal Trip Capture Estimation Tool

3475 William Penn Highway Development Traffic Planning and Design, Inc. (TPD)

Wilkins Twp, Allegheny Co. M. Southern



Project Name:

Analysis Period:

Veh. Occ. Vehicle-Trips Person-Trips* Veh. Occ. Vehicle-Trips Person-Trips*

Office 1.00 0 0 1.00 0 0

Retail 1.00 52 52 1.00 51 51

Restaurant 1.00 358 358 1.00 348 348

Cinema/Entertainment 1.00 0 0 1.00 0 0

Residential 1.00 0 0 1.00 0 0

Hotel 1.00 0 0 1.00 0 0

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 8 11 10 1

Restaurant 59 96 38 17

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 0 0

Office Retail Restaurant Residential Hotel

Office 10 45 0 0

Retail 0 141 0 0

Restaurant 0 15 0 0

Cinema/Entertainment 0 1 5 0 0

Residential 0 7 61 0

Hotel 0 2 20 0

Internal External Total Vehicles
1

Transit
2

Non-Motorized
2

Office 0 0 0 0 0 0

Retail 15 37 52 37 0 0

Restaurant 11 347 358 347 0 0

Cinema/Entertainment 0 0 0 0 0 0

Residential 0 0 0 0 0 0

Hotel 0 0 0 0 0 0

All Other Land Uses
3 0 0 0 0 0 0

Internal External Total Vehicles
1

Transit
2

Non-Motorized
2

Office 0 0 0 0 0 0

Retail 11 40 51 40 0 0

Restaurant 15 333 348 333 0 0

Cinema/Entertainment 0 0 0 0 0 0

Residential 0 0 0 0 0 0

Hotel 0 0 0 0 0 0

All Other Land Uses
3 0 0 0 0 0 0

1
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A

2
Person-Trips

3
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator

*Indicates computation that has been rounded to the nearest whole number.

Table 9-A (D): Internal and External Trips Summary (Entering Trips)

Destination Land Use
Person-Trip Estimates External Trips by Mode*

Table 9-A (O): Internal and External Trips Summary (Exiting Trips)

Origin Land Use
Person-Trip Estimates External Trips by Mode*

0

0

0

Table 8-A (D): Internal Person-Trip Origin-Destination Matrix (Computed at Destination)

Origin (From)
Destination (To)

Cinema/Entertainment

0

0

0

0

14

Table 7-A: Conversion of Vehicle-Trip Ends to Person-Trip Ends

Land Use
Table 7-A (D): Entering Trips Table 7-A (O): Exiting Trips

Table 8-A (O): Internal Person-Trip Origin-Destination Matrix (Computed at Origin)

Origin (From)
Destination (To)

Cinema/Entertainment

0

1

3475 William Penn Highway Development

Saturday Midday Peak Hour
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FIGURE 7

 PRIMARY (NEW) TRIP DISTRIBUTION PERCENTAGES

ARRIVAL % (DEPARTURE %)
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FIGURE 3

 EXISTING YEAR 2023

PEAK HOUR VOLUMES
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FIGURE 8
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Automobile Sales (New)
(840)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Setting/Location: General Urban/Suburban
Number of Studies: 35

Avg. 1000 Sq. Ft. GFA: 30
Directional Distribution: 73% entering, 27% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

1.86 0.59 - 6.17 0.94

Data Plot and Equation
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Automobile Sales (New)
(840)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 50

Avg. 1000 Sq. Ft. GFA: 34
Directional Distribution: 40% entering, 60% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation
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Automobile Sales (New)
(840)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Saturday, Peak Hour of Generator

Setting/Location: General Urban/Suburban
Number of Studies: 4

Avg. 1000 Sq. Ft. GFA: 21
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

4.02 1.41 - 5.64 1.92

Data Plot and Equation Caution – Small Sample Size
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Fitted Curve Equation: T = 8.56(X) - 95.19 R²= 0.92
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Appendix E:
Volume Development Worksheets



3/27/2023
Traffic Volumes Worksheet

Intersection: 

Synchro Node: 1 Adjacent intersections: West East 2 North South

Time Period:  Weekday A.M. Peak Hour

Intersection
left thru right left thru right left thru right left thru right Volume

2023 Count Volumes 68 633 130 86 392 5 92 11 36 39 13 69 1574

2023 Count Heavy Vehicles 9 19 1 3 17 0 0 1 6 8 0 4 68
0

Balancing 0
2023 Existing Volumes (Balanced) 68 633 130 86 392 5 92 11 36 39 13 69 1574

Car Dealership (Background Trips) 11 1 4 3 19
0

Car Dealership (Background Trips) Total 0 11 0 1 4 0 0 0 3 0 0 0 19

0
0

0 0 0 0 0 0 0 0 0 0 0 0 0

Total Background Trips 0 11 0 1 4 0 0 0 3 0 0 0 19

Base Growth (0.5% linear over 1 yrs) 0 3 1 0 2 0 0 0 0 0 0 0 6
2024 Base Volumes 68 647 131 87 398 5 92 11 39 39 13 69 1599

Primary (New) Site Trips 52 10 48 11 121
Pass-By Site Trips -2 -2

Total Site Trip Distribution 0 52 0 10 46 0 0 0 11 0 0 0 119

2024 Projected Volumes 68 699 131 97 444 5 92 11 50 39 13 69 1718

Base Growth (0.5% linear over 6 yrs) 2 19 4 3 12 0 3 0 1 1 0 2 47
2029 Base Volumes 70 663 134 90 408 5 95 11 40 40 13 71 1640

2029 Projected Volumes 70 715 134 100 454 5 95 11 51 40 13 71 1759

Existing (Count) Heavy Vehicles % 13% 3% 1% 3% 4% 0% 0% 9% 17% 21% 0% 6% PHF

Time Period:  Weekday P.M. Peak Hour

Intersection
left thru right left thru right left thru right left thru right Volume

2023 Count Volumes 89 1036 90 93 913 6 172 26 109 64 21 93 2712

2023 Count Heavy Vehicles 1 7 0 1 11 0 0 0 2 0 1 2 25

Balancing 0
2023 Existing Volumes (Balanced) 89 1036 90 93 913 6 172 26 109 64 21 93 2712

Car Dealership (Background Trips) 10 3 14 2 29
0

Car Dealership (Background Trips) Total 0 10 0 3 14 0 0 0 2 0 0 0 29

0

0
0 0 0 0 0 0 0 0 0 0 0 0 0

Total Background Trips 0 10 0 3 14 0 0 0 2 0 0 0 29

Base Growth (0.5% linear over 1 yrs) 0 5 0 0 5 0 1 0 1 0 0 0 12
2024 Base Volumes 89 1051 90 96 932 6 173 26 112 64 21 93 2753

Primary (New) Site Trips 38 6 29 8 81
Pass-By Site Trips 5 5

Total Site Trip Distribution 0 38 0 6 34 0 0 0 8 0 0 0 86

2024 Projected Volumes 89 1089 90 102 966 6 173 26 120 64 21 93 2839

Base Growth (0.5% linear over 6 yrs) 3 31 3 3 28 0 5 1 3 2 1 3 83
2029 Base Volumes 92 1077 93 99 955 6 177 27 114 66 22 96 2824

2029 Projected Volumes 92 1115 93 105 989 6 177 27 122 66 22 96 2910

Existing (Count) Heavy Vehicles % 1% 1% 0% 1% 1% 0% 0% 0% 2% 0% 5% 2% PHF

Time Period:  Saturday Midday Peak Hour 

Intersection
left thru right left thru right left thru right left thru right Volume

2023 Count Volumes 81 1139 77 133 957 4 124 21 95 80 16 100 2827

2023 Count Heavy Vehicles 0 5 0 2 6 0 1 1 1 0 0 1 17

Balancing 0
2023 Existing Volumes (Balanced) 81 1139 77 133 957 4 124 21 95 80 16 100 2827

Car Dealership (Background Trips) 16 3 16 3 38
0

Car Dealership (Background Trips) Total 0 16 0 3 16 0 0 0 3 0 0 0 38

0

0
0 0 0 0 0 0 0 0 0 0 0 0 0

Total Background Trips 0 16 0 3 16 0 0 0 3 0 0 0 38

Base Growth (0.5% linear over 1 yrs) 0 6 0 1 5 0 1 0 0 0 0 0 13
2024 Base Volumes 81 1161 77 137 978 4 125 21 98 80 16 100 2878

Primary (New) Site Trips 73 15 71 15 174
Pass-By Site Trips -3 -3

Total Site Trip Distribution 0 73 0 15 68 0 0 0 15 0 0 0 171

2024 Projected Volumes 81 1234 77 152 1046 4 125 21 113 80 16 100 3049

Base Growth (0.5% linear over 6 yrs) 2 35 2 4 29 0 4 1 3 2 0 3 85
2029 Base Volumes 83 1190 79 140 1002 4 128 22 101 82 16 103 2950

2029 Projected Volumes 83 1263 79 155 1070 4 128 22 116 82 16 103 3121

Existing (Count) Heavy Vehicles % 0% 0% 0% 2% 1% 0% 1% 5% 1% 0% 0% 1% PHF

Eastbound Westbound Northbound Southbound

0.97

0.96

Eastbound Westbound Northbound Southbound

0.93

TPD# BEND.00008

William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Eastbound Westbound Northbound Southbound

3/27/2023 1:44 PM



3/27/2023
Traffic Volumes Worksheet

Intersection: 

Synchro Node: 2 Adjacent intersections: West 1 East 3 North South

Time Period:  Weekday A.M. Peak Hour

Intersection
left thru right left thru right left thru right left thru right Volume

2023 Count Volumes 17 640 10 92 481 28 13 8 48 47 22 45 1451

2023 Count Heavy Vehicles 0 27 0 0 22 1 0 1 1 0 1 6 59
0

Balancing 0 0
2023 Existing Volumes (Balanced) 17 640 10 92 481 28 13 8 48 47 22 45 1451

Car Dealership (Background Trips) 14 5 1 1 21
0

Car Dealership (Background Trips) Total 0 14 0 0 5 1 0 0 0 1 0 0 21

0
0

0 0 0 0 0 0 0 0 0 0 0 0 0

Total Background Trips 0 14 0 0 5 1 0 0 0 1 0 0 21

Base Growth (0.5% linear over 1 yrs) 0 3 0 0 2 0 0 0 0 0 0 0 5
2024 Base Volumes 17 657 10 92 488 29 13 8 48 48 22 45 1477

Primary (New) Site Trips 63 58 6 6 133
Pass-By Site Trips -2 -2

Total Site Trip Distribution 0 63 0 0 56 6 0 0 0 6 0 0 131

2024 Projected Volumes 17 720 10 92 544 35 13 8 48 54 22 45 1608

Base Growth (0.5% linear over 6 yrs) 1 19 0 3 15 1 0 0 1 1 1 1 43
2029 Base Volumes 18 673 10 95 501 30 13 8 49 49 23 46 1515

2029 Projected Volumes 18 736 10 95 557 36 13 8 49 55 23 46 1646

Existing (Count) Heavy Vehicles % 0% 4% 0% 0% 5% 4% 0% 13% 2% 0% 5% 13% PHF

Time Period:  Weekday P.M. Peak Hour

Intersection
left thru right left thru right left thru right left thru right Volume

2023 Count Volumes 66 1006 33 95 987 75 43 20 130 68 30 48 2601

2023 Count Heavy Vehicles 0 10 0 0 11 0 0 1 3 1 0 1 27

Balancing 0
2023 Existing Volumes (Balanced) 66 1006 33 95 987 75 43 20 130 68 30 48 2601

Car Dealership (Background Trips) 12 17 2 1 32
0

Car Dealership (Background Trips) Total 0 12 0 0 17 2 0 0 0 1 0 0 32

0

0
0 0 0 0 0 0 0 0 0 0 0 0 0

Total Background Trips 0 12 0 0 17 2 0 0 0 1 0 0 32

Base Growth (0.5% linear over 1 yrs) 0 5 0 0 5 0 0 0 1 0 0 0 11
2024 Base Volumes 66 1023 33 95 1009 77 43 20 131 69 30 48 2644

Primary (New) Site Trips 46 35 4 5 90
Pass-By Site Trips 5 5

Total Site Trip Distribution 0 46 0 0 40 4 0 0 0 5 0 0 95

2024 Projected Volumes 66 1069 33 95 1049 81 43 20 131 74 30 48 2739

Base Growth (0.5% linear over 6 yrs) 2 31 1 3 30 2 1 1 4 2 1 1 79
2029 Base Volumes 68 1049 34 98 1034 79 44 21 134 71 31 49 2712

2029 Projected Volumes 68 1095 34 98 1074 83 44 21 134 76 31 49 2807

Existing (Count) Heavy Vehicles % 0% 1% 0% 0% 1% 0% 0% 5% 2% 1% 0% 2% PHF

Time Period:  Saturday Midday Peak Hour

Intersection
left thru right left thru right left thru right left thru right Volume

2023 Count Volumes 42 1181 49 113 1127 68 40 13 113 62 16 48 2872

2023 Count Heavy Vehicles 0 10 0 2 5 0 0 1 0 1 0 1 20

Balancing 0
2023 Existing Volumes (Balanced) 42 1181 49 113 1127 68 40 13 113 62 16 48 2872

Car Dealership (Background Trips) 19 19 2 2 42
0

Car Dealership (Background Trips) Total 0 19 0 0 19 2 0 0 0 2 0 0 42

0

0
0 0 0 0 0 0 0 0 0 0 0 0 0

Total Background Trips 0 19 0 0 19 2 0 0 0 2 0 0 42

Base Growth (0.5% linear over 1 yrs) 0 6 0 1 6 0 0 0 1 0 0 0 14
2024 Base Volumes 42 1206 49 114 1152 70 40 13 114 64 16 48 2928

Primary (New) Site Trips 88 86 9 9 192
Pass-By Site Trips -3 -3

Total Site Trip Distribution 0 88 0 0 83 9 0 0 0 9 0 0 189

2024 Projected Volumes 42 1294 49 114 1235 79 40 13 114 73 16 48 3117

Base Growth (0.5% linear over 6 yrs) 1 36 1 3 34 2 1 0 3 2 0 1 84
2029 Base Volumes 43 1236 50 116 1180 72 41 13 116 66 16 49 2998

2029 Projected Volumes 43 1324 50 116 1263 81 41 13 116 75 16 49 3187

Existing (Count) Heavy Vehicles % 0% 1% 0% 2% 0% 0% 0% 8% 0% 2% 0% 2% PHF

Eastbound Westbound Northbound Southbound

0.99

0.92

Eastbound Westbound Northbound Southbound

0.96

TPD# BEND.00008

William Penn Highway (SR 2048) & Kingston Drive/Driveway

Eastbound Westbound Northbound Southbound

3/27/2023 1:44 PM



3/27/2023
Traffic Volumes Worksheet

Intersection: 

Synchro Node: 3 Adjacent intersections: West 2 East 4 North South

Time Period:  Weekday A.M. Peak Hour

Intersection
left thru right left thru right left thru right left thru right Volume

2023 Count Volumes 2 678 55 39 557 0 37 0 18 3 0 2 1391

2023 Count Heavy Vehicles 0 28 2 3 16 0 5 0 3 0 0 0 57
0

Balancing 0
2023 Existing Volumes (Balanced) 2 678 55 39 557 0 37 0 18 3 0 2 1391

Car Dealership (Background Trips) 3 4 12 6 1 26
0

Car Dealership (Background Trips) Total 0 3 4 12 0 0 6 0 1 0 0 0 26

0
0

0 0 0 0 0 0 0 0 0 0 0 0 0

Total Background Trips 0 3 4 12 0 0 6 0 1 0 0 0 26

Base Growth (0.5% linear over 1 yrs) 0 3 0 0 3 0 0 0 0 0 0 0 6
2024 Base Volumes 2 684 59 51 560 0 43 0 19 3 0 2 1423

Primary (New) Site Trips 69 14 50 64 197
Pass-By Site Trips 111 -111 -90 22 107 88 127

Total Site Trip Distribution 180 -111 0 0 -90 36 0 0 0 157 0 152 324

2024 Projected Volumes 182 573 59 51 470 36 43 0 19 160 0 154 1747

Base Growth (0.5% linear over 6 yrs) 0 21 2 1 17 0 1 0 1 0 0 0 43
2029 Base Volumes 2 702 61 52 574 0 44 0 20 3 0 2 1460

2029 Projected Volumes 182 591 61 52 484 36 44 0 20 160 0 154 1784

Existing (Count) Heavy Vehicles % 0% 4% 4% 8% 3% 0% 14% 0% 17% 0% 0% 0% PHF

Time Period:  Weekday P.M. Peak Hour

Intersection
left thru right left thru right left thru right left thru right Volume

2023 Count Volumes 4 1290 66 36 1123 4 60 0 28 3 0 5 2619

2023 Count Heavy Vehicles 0 11 1 0 12 1 2 0 0 1 0 0 28

Balancing 0
2023 Existing Volumes (Balanced) 4 1290 66 36 1123 4 60 0 28 3 0 5 2619

Car Dealership (Background Trips) 11 3 10 19 4 47
0

Car Dealership (Background Trips) Total 0 11 3 10 0 0 19 0 4 0 0 0 47

0

0
0 0 0 0 0 0 0 0 0 0 0 0 0

Total Background Trips 0 11 3 10 0 0 19 0 4 0 0 0 47

Base Growth (0.5% linear over 1 yrs) 0 6 0 0 6 0 0 0 0 0 0 0 12
2024 Base Volumes 4 1307 69 46 1129 4 79 0 32 3 0 5 2678

Primary (New) Site Trips 51 10 30 39 130
Pass-By Site Trips 64 -64 -57 15 69 62 89

Total Site Trip Distribution 115 -64 0 0 -57 25 0 0 0 99 0 101 219

2024 Projected Volumes 119 1243 69 46 1072 29 79 0 32 102 0 106 2897

Base Growth (0.5% linear over 6 yrs) 0 39 2 1 34 0 2 0 1 0 0 0 79
2029 Base Volumes 4 1340 71 47 1157 4 81 0 33 3 0 5 2745

2029 Projected Volumes 119 1276 71 47 1100 29 81 0 33 102 0 106 2964

Existing (Count) Heavy Vehicles % 0% 1% 2% 0% 1% 25% 3% 0% 0% 33% 0% 0% PHF

Time Period:  Saturday Midday Peak Hour

Intersection
left thru right left thru right left thru right left thru right Volume

2023 Count Volumes 2 1299 121 83 1226 4 104 1 41 1 0 3 2885

2023 Count Heavy Vehicles 0 6 0 0 8 0 0 0 1 0 0 0 15

Balancing 0
2023 Existing Volumes (Balanced) 2 1299 121 83 1226 4 104 1 41 1 0 3 2885

Car Dealership (Background Trips) 12 5 16 21 4 58
0

Car Dealership (Background Trips) Total 0 12 5 16 0 0 21 0 4 0 0 0 58

0

0
0 0 0 0 0 0 0 0 0 0 0 0 0

Total Background Trips 0 12 5 16 0 0 21 0 4 0 0 0 58

Base Growth (0.5% linear over 1 yrs) 0 6 1 0 6 0 1 0 0 0 0 0 14
2024 Base Volumes 2 1317 127 99 1232 4 126 1 45 1 0 3 2957

Primary (New) Site Trips 97 20 74 95 286
Pass-By Site Trips 107 -107 -103 25 104 100 126

Total Site Trip Distribution 204 -107 0 0 -103 45 0 0 0 178 0 195 412

2024 Projected Volumes 206 1210 127 99 1129 49 126 1 45 179 0 198 3369

Base Growth (0.5% linear over 6 yrs) 0 39 4 3 37 0 3 0 1 0 0 0 87
2029 Base Volumes 2 1350 130 102 1263 4 128 1 46 1 0 3 3030

2029 Projected Volumes 206 1243 130 102 1160 49 128 1 46 179 0 198 3442

Existing (Count) Heavy Vehicles % 0% 0% 0% 0% 1% 0% 0% 0% 2% 0% 0% 0% PHF

Eastbound Westbound Northbound Southbound

0.96

0.90

Eastbound Westbound Northbound Southbound

0.94

TPD# BEND.00008

William Penn Highway (SR 2048) & Home Depot / Pep Boys Driveways

Eastbound Westbound Northbound Southbound

3/27/2023 1:44 PM



3/27/2023
Traffic Volumes Worksheet

Intersection: 

Synchro Node: 4 Adjacent intersections: West 3 East North South

Time Period:  Weekday A.M. Peak Hour

Intersection
left thru right left thru right left thru right left thru right Volume

2023 Count Volumes 699 596 1295

2023 Count Heavy Vehicles 31 19 50
0

Balancing 0
2023 Existing Volumes (Balanced) 0 699 0 0 596 0 0 0 0 0 0 0 1295

Car Dealership (Background Trips) 4 12 16
0

Car Dealership (Background Trips) Total 0 4 0 0 12 0 0 0 0 0 0 0 16

0
0

0 0 0 0 0 0 0 0 0 0 0 0 0

Total Background Trips 0 4 0 0 12 0 0 0 0 0 0 0 16

Base Growth (0.5% linear over 1 yrs) 0 3 0 0 3 0 0 0 0 0 0 0 6
2024 Base Volumes 0 706 0 0 611 0 0 0 0 0 0 0 1317

Primary (New) Site Trips 50 14 41 105
Pass-By Site Trips -4 -68 68 -4

Total Site Trip Distribution 0 46 0 0 -54 109 0 0 0 0 0 0 101

2024 Projected Volumes 0 752 0 0 557 109 0 0 0 0 0 0 1418

Base Growth (0.5% linear over 6 yrs) 0 21 0 0 18 0 0 0 0 0 0 0 39
2029 Base Volumes 0 724 0 0 626 0 0 0 0 0 0 0 1350

2029 Projected Volumes 0 770 0 0 572 109 0 0 0 0 0 0 1451

Existing (Count) Heavy Vehicles % 0% 4% 0% 0% 3% 0% 0% 0% 0% 0% 0% 0% PHF

Time Period:  Weekday P.M. Peak Hour

Intersection
left thru right left thru right left thru right left thru right Volume

2023 Count Volumes 1321 1163 2484

2023 Count Heavy Vehicles 12 13 25

Balancing 0
2023 Existing Volumes (Balanced) 0 1321 0 0 1163 0 0 0 0 0 0 0 2484

Car Dealership (Background Trips) 15 10 25
0

Car Dealership (Background Trips) Total 0 15 0 0 10 0 0 0 0 0 0 0 25

0

0
0 0 0 0 0 0 0 0 0 0 0 0 0

Total Background Trips 0 15 0 0 10 0 0 0 0 0 0 0 25

Base Growth (0.5% linear over 1 yrs) 0 7 0 0 6 0 0 0 0 0 0 0 13
2024 Base Volumes 0 1343 0 0 1179 0 0 0 0 0 0 0 2522

Primary (New) Site Trips 30 10 30 70
Pass-By Site Trips 5 -42 42 5

Total Site Trip Distribution 0 35 0 0 -32 72 0 0 0 0 0 0 75

2024 Projected Volumes 0 1378 0 0 1147 72 0 0 0 0 0 0 2597

Base Growth (0.5% linear over 6 yrs) 0 40 0 0 35 0 0 0 0 0 0 0 75
2029 Base Volumes 0 1376 0 0 1208 0 0 0 0 0 0 0 2584

2029 Projected Volumes 0 1411 0 0 1176 72 0 0 0 0 0 0 2659

Existing (Count) Heavy Vehicles % 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% PHF

Time Period:  Saturday Midday Peak Hour

Intersection
left thru right left thru right left thru right left thru right Volume

2023 Count Volumes 1341 1313 2654

2023 Count Heavy Vehicles 7 8 15

Balancing 0
2023 Existing Volumes (Balanced) 0 1341 0 0 1313 0 0 0 0 0 0 0 2654

Car Dealership (Background Trips) 16 16 32
0

Car Dealership (Background Trips) Total 0 16 0 0 16 0 0 0 0 0 0 0 32

0

0
0 0 0 0 0 0 0 0 0 0 0 0 0

Total Background Trips 0 16 0 0 16 0 0 0 0 0 0 0 32

Base Growth (0.5% linear over 1 yrs) 0 7 0 0 7 0 0 0 0 0 0 0 14
2024 Base Volumes 0 1364 0 0 1336 0 0 0 0 0 0 0 2700

Primary (New) Site Trips 74 20 57 151
Pass-By Site Trips -3 -78 78 -3

Total Site Trip Distribution 0 71 0 0 -58 135 0 0 0 0 0 0 148

2024 Projected Volumes 0 1435 0 0 1278 135 0 0 0 0 0 0 2848

Base Growth (0.5% linear over 6 yrs) 0 41 0 0 40 0 0 0 0 0 0 0 81
2029 Base Volumes 0 1398 0 0 1369 0 0 0 0 0 0 0 2767

2029 Projected Volumes 0 1469 0 0 1311 135 0 0 0 0 0 0 2915

Existing (Count) Heavy Vehicles % 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% PHF

Eastbound Westbound Northbound Southbound

Eastbound Westbound Northbound Southbound

TPD# BEND.00008

William Penn Highway (SR 2048) & Proposed Site Driveway

Eastbound Westbound Northbound Southbound

3/27/2023 1:44 PM



Appendix F:
Capacity & Queue Analysis Printouts



2023 Existing Conditions



2023 Existing

Timing Plan: AM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 68 633 130 86 392 5 92 11 36 39 13 69

Future Volume (vph) 68 633 130 86 392 5 92 11 36 39 13 69

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

Lane Width (ft) 10 10 10 11 11 11 12 12 12 10 10 11

Grade (%) -2% 2% 0% 0%

Storage Length (ft) 205 60 250 0 0 0 0 125

Storage Lanes 1 1 1 0 0 1 0 1

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.850 0.998 0.850 0.850

Flt Protected 0.950 0.950 0.957 0.964

Satd. Flow (prot) 1506 3304 1507 1677 3317 0 0 1802 1380 0 1478 1473

Flt Permitted 0.950 0.950 0.709 0.600

Satd. Flow (perm) 1506 3304 1507 1677 3317 0 0 1335 1380 0 920 1473

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 67 1 70 72

Link Speed (mph) 40 40 25 25

Link Distance (ft) 1593 791 1002 354

Travel Time (s) 27.2 13.5 27.3 9.7

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 13% 3% 1% 3% 4% 0% 0% 9% 17% 21% 0% 6%

Adj. Flow (vph) 71 659 135 90 408 5 96 11 38 41 14 72

Shared Lane Traffic (%)

Lane Group Flow (vph) 71 659 135 90 413 0 0 107 38 0 55 72

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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 1.08 1.08 1.06 1.06 1.06 1.00 1.00 1.00 1.09 1.09 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1 0

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35 0

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Perm NA Perm Perm NA Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 8 8 4 4

Detector Phase 5 2 2 1 6 8 8 8 4 4 4

Switch Phase



2023 Existing

Timing Plan: AM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Minimum Initial (s) 5.0 25.0 25.0 5.0 25.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.3 31.3 31.3 13.3 31.3 23.9 23.9 23.9 23.9 23.9 23.9

Total Split (s) 31.0 75.0 75.0 34.0 78.0 41.0 41.0 41.0 41.0 41.0 41.0

Total Split (%) 20.7% 50.0% 50.0% 22.7% 52.0% 27.3% 27.3% 27.3% 27.3% 27.3% 27.3%

Maximum Green (s) 24.7 68.7 68.7 27.7 71.7 35.1 35.1 35.1 35.1 35.1 35.1

Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.9 2.9 2.9 2.9 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.3 5.3 5.3 5.3 5.3 4.9 4.9 4.9 4.9

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 0.2 5.0 5.0 0.2 5.0 0.2 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 25.0 25.0 0.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None None

Act Effct Green (s) 13.5 101.5 101.5 14.5 102.5 18.5 18.5 18.5 18.5

Actuated g/C Ratio 0.09 0.68 0.68 0.10 0.68 0.12 0.12 0.12 0.12

v/c Ratio 0.53 0.29 0.13 0.56 0.18 0.65 0.16 0.49 0.30

Control Delay 78.1 11.2 5.8 82.4 7.4 80.2 3.4 74.3 14.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 78.1 11.2 5.8 82.4 7.4 80.2 3.4 74.3 14.4

LOS E B A F A F A E B

Approach Delay 15.9 20.9 60.0 40.3

Approach LOS B C E D

Queue Length 50th (ft) 68 127 21 89 52 101 0 51 0

Queue Length 95th (ft) 119 205 59 152 71 161 7 96 46

Internal Link Dist (ft) 1513 711 922 274

Turn Bay Length (ft) 205 60 250 125

Base Capacity (vph) 258 2236 1041 320 2267 321 385 221 409

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.28 0.29 0.13 0.28 0.18 0.33 0.10 0.25 0.18

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 100 (67%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 23.2 Intersection LOS: C

Intersection Capacity Utilization 50.9% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     1: Penn Center Boulevard/Driveway & William Penn Highway



2023 Existing

Timing Plan: AM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 68 633 130 86 392 5 92 11 36 39 13 69

Future Volume (veh/h) 68 633 130 86 392 5 92 11 36 39 13 69

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1784 1934 1964 1832 1817 1876 1900 1767 1648 1589 1900 1811

Adj Flow Rate, veh/h 71 659 110 90 408 0 96 11 18 41 14 0

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Percent Heavy Veh, % 13 3 1 3 4 0 0 9 17 21 0 6

Cap, veh/h 100 2575 1166 121 2455 199 18 177 94 27

Arrive On Green 0.06 0.70 0.70 0.14 1.00 0.00 0.12 0.13 0.13 0.12 0.13 0.00

Sat Flow, veh/h 1699 3674 1664 1745 3543 0 1216 139 1397 414 214 1535

Grp Volume(v), veh/h 71 659 110 90 408 0 107 0 18 55 0 0

Grp Sat Flow(s),veh/h/ln 1699 1837 1664 1745 1726 0 1356 0 1397 628 0 1535

Q Serve(g_s), s 6.2 9.8 3.2 7.4 0.0 0.0 0.0 0.0 1.7 4.5 0.0 0.0

Cycle Q Clear(g_c), s 6.2 9.8 3.2 7.4 0.0 0.0 11.3 0.0 1.7 15.9 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.00 0.90 1.00 0.75 1.00

Lane Grp Cap(c), veh/h 100 2575 1166 121 2455 208 0 177 117 0

V/C Ratio(X) 0.71 0.26 0.09 0.74 0.17 0.51 0.00 0.10 0.47 0.00

Avail Cap(c_a), veh/h 291 2575 1166 334 2455 363 0 336 289 0

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.98 0.98 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 69.3 8.2 7.2 63.3 0.0 0.0 62.6 0.0 58.0 68.0 0.0 0.0

Incr Delay (d2), s/veh 8.8 0.2 0.2 8.5 0.1 0.0 2.0 0.0 0.3 2.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 2.9 3.7 1.1 3.4 0.0 0.0 4.1 0.0 0.6 2.2 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 78.1 8.4 7.3 71.8 0.1 0.0 64.6 0.0 58.2 70.9 0.0 0.0

LnGrp LOS E A A E A E A E E A

Approach Vol, veh/h 840 498 125 55

Approach Delay, s/veh 14.2 13.1 63.7 70.9

Approach LOS B B E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 15.7 110.4 23.9 14.2 112.0 23.9

Change Period (Y+Rc), s * 6.3 * 6.3 5.9 * 6.3 * 6.3 5.9

Max Green Setting (Gmax), s * 28 * 69 35.1 * 25 * 72 35.1

Max Q Clear Time (g_c+I1), s 9.4 11.8 17.9 8.2 2.0 13.3

Green Ext Time (p_c), s 0.2 20.7 0.1 0.1 13.6 0.4

Intersection Summary

HCM 6th Ctrl Delay 19.9

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2023 Existing

Timing Plan: AM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 17 640 10 92 481 28 13 8 48 47 22 45

Future Volume (vph) 17 640 10 92 481 28 13 8 48 47 22 45

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

Lane Width (ft) 10 12 11 10 12 12 10 10 10 12 12 12

Grade (%) -2% 2% 1% -6%

Storage Length (ft) 185 200 185 0 0 175 0 0

Storage Lanes 1 1 1 0 0 1 0 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99

Frt 0.850 0.992 0.850 0.947

Flt Protected 0.950 0.950 0.970 0.980

Satd. Flow (prot) 1702 3506 1577 1668 3378 0 0 1629 1470 0 1701 0

Flt Permitted 0.950 0.950 0.970 0.980

Satd. Flow (perm) 1702 3506 1577 1668 3378 0 0 1625 1470 0 1701 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 148 4 68 20

Link Speed (mph) 40 40 25 25

Link Distance (ft) 791 930 353 1006

Travel Time (s) 13.5 15.9 9.6 27.4

Confl. Peds. (#/hr) 3 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 0% 4% 0% 0% 5% 4% 0% 13% 2% 0% 5% 13%

Adj. Flow (vph) 18 696 11 100 523 30 14 9 52 51 24 49

Shared Lane Traffic (%)

Lane Group Flow (vph) 18 696 11 100 553 0 0 23 52 0 124 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 0.99 1.03 1.11 1.01 1.01 1.10 1.10 1.10 0.96 0.96 0.96

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Split NA pm+ov Split NA

Protected Phases 5 2 1 6 4 4 1 8 8

Permitted Phases 2 4



2023 Existing

Timing Plan: AM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 4 4 1 8 8

Switch Phase

Minimum Initial (s) 5.0 10.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 12.5 33.2 33.2 12.5 33.2 40.2 40.2 12.5 40.2 40.2

Total Split (s) 12.5 47.6 47.6 22.0 57.1 40.2 40.2 22.0 40.2 40.2

Total Split (%) 8.3% 31.7% 31.7% 14.7% 38.1% 26.8% 26.8% 14.7% 26.8% 26.8%

Maximum Green (s) 7.0 41.4 41.4 16.5 50.9 34.0 34.0 16.5 34.0 34.0

Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 3.3 3.3 3.0 3.3 3.3

All-Red Time (s) 2.5 2.0 2.0 2.5 2.0 2.9 2.9 2.5 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.5 5.2 5.2 4.5 5.2 5.2 4.5 5.2

Lead/Lag Lead Lag Lag Lead Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 8.0 8.0 2.0 8.0 0.2 0.2 2.0 0.2 0.2

Minimum Gap (s) 0.2 5.6 5.6 0.2 5.6 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None

Walk Time (s) 12.0 12.0 12.0 15.0 15.0 15.0 15.0

Flash Dont Walk (s) 15.0 15.0 15.0 19.0 19.0 19.0 19.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 7.1 100.6 100.6 13.9 111.7 6.7 18.7 13.1

Actuated g/C Ratio 0.05 0.67 0.67 0.09 0.74 0.04 0.12 0.09

v/c Ratio 0.23 0.30 0.01 0.65 0.22 0.32 0.21 0.75

Control Delay 109.2 7.7 0.0 91.8 6.9 80.3 6.1 80.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 109.2 7.7 0.0 91.8 6.9 80.3 6.1 80.8

LOS F A A F A F A F

Approach Delay 10.1 19.9 28.9 80.8

Approach LOS B B C F

Queue Length 50th (ft) 17 181 0 97 82 22 0 101

Queue Length 95th (ft) 49 271 0 166 111 55 19 168

Internal Link Dist (ft) 711 850 273 926

Turn Bay Length (ft) 185 200 185 175

Base Capacity (vph) 90 2352 1106 194 2516 380 276 412

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.20 0.30 0.01 0.52 0.22 0.06 0.19 0.30

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green, Master Intersection

Natural Cycle: 130

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 20.6 Intersection LOS: C



2023 Existing

Timing Plan: AM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

Intersection Capacity Utilization 49.9% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     2: Driveway/Kingston Drive & William Penn Highway



2023 Existing

Timing Plan: AM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 17 640 10 92 481 28 13 8 48 47 22 45

Future Volume (veh/h) 17 640 10 92 481 28 13 8 48 47 22 45

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1979 1919 1979 1876 1802 1817 1894 1701 1864 2136 2061 1941

Adj Flow Rate, veh/h 18 696 0 100 523 28 14 9 20 51 24 38

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 0 4 0 0 5 4 0 13 2 0 5 13

Cap, veh/h 46 2402 131 2340 125 47 30 188 75 35 56

Arrive On Green 0.01 0.22 0.00 0.15 1.00 1.00 0.04 0.05 0.05 0.08 0.09 0.08

Sat Flow, veh/h 1884 3645 1677 1787 3306 177 1005 646 1550 855 402 637

Grp Volume(v), veh/h 18 696 0 100 270 281 23 0 20 113 0 0

Grp Sat Flow(s),veh/h/ln 1884 1823 1677 1787 1712 1771 1651 0 1550 1895 0 0

Q Serve(g_s), s 1.4 23.9 0.0 8.1 0.0 0.0 2.0 0.0 1.7 8.7 0.0 0.0

Cycle Q Clear(g_c), s 1.4 23.9 0.0 8.1 0.0 0.0 2.0 0.0 1.7 8.7 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.10 0.61 1.00 0.45 0.34

Lane Grp Cap(c), veh/h 46 2402 131 1212 1253 77 0 188 165 0 0

V/C Ratio(X) 0.39 0.29 0.76 0.22 0.22 0.30 0.00 0.11 0.68 0.00 0.00

Avail Cap(c_a), veh/h 101 2402 208 1212 1253 385 0 477 442 0 0

HCM Platoon Ratio 0.33 0.33 0.33 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.97 0.97 0.00 0.99 0.99 0.99 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 73.3 29.4 0.0 62.8 0.0 0.0 69.4 0.0 58.9 66.9 0.0 0.0

Incr Delay (d2), s/veh 2.0 0.3 0.0 3.4 0.4 0.4 0.8 0.0 0.1 1.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.7 11.8 0.0 3.6 0.1 0.1 0.9 0.0 0.7 4.4 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 75.3 29.7 0.0 66.2 0.4 0.4 70.2 0.0 58.9 68.7 0.0 0.0

LnGrp LOS E C E A A E A E E A A

Approach Vol, veh/h 714 651 43 113

Approach Delay, s/veh 30.8 10.5 65.0 68.7

Approach LOS C B E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 15.5 104.0 12.2 8.1 111.4 18.3

Change Period (Y+Rc), s 5.5 6.2 * 6.2 5.5 6.2 6.2

Max Green Setting (Gmax), s 16.5 41.4 * 34 7.0 50.9 34.0

Max Q Clear Time (g_c+I1), s 10.1 25.9 4.0 3.4 2.0 10.7

Green Ext Time (p_c), s 0.1 12.0 0.0 0.0 22.7 0.0

Intersection Summary

HCM 6th Ctrl Delay 25.9

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



2023 Existing

Timing Plan: AM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 2 678 55 39 557 0 37 0 18 3 0 2

Future Volume (vph) 2 678 55 39 557 0 37 0 18 3 0 2

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

Lane Width (ft) 10 12 14 10 13 13 11 11 16 10 12 12

Grade (%) -6% 3% -2% -4%

Storage Length (ft) 150 0 160 225 0 120 150 0

Storage Lanes 1 0 1 0 0 1 1 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.989 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1735 3536 0 1536 3567 0 0 1546 1580 1718 1647 0

Flt Permitted 0.417 0.324 0.757 0.730

Satd. Flow (perm) 762 3536 0 524 3567 0 0 1232 1580 1320 1647 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 10 70 393

Link Speed (mph) 40 40 25 25

Link Distance (ft) 930 317 318 447

Travel Time (s) 15.9 5.4 8.7 12.2

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Heavy Vehicles (%) 0% 4% 4% 8% 3% 0% 14% 0% 17% 0% 0% 0%

Adj. Flow (vph) 2 753 61 43 619 0 41 0 20 3 0 2

Shared Lane Traffic (%)

Lane Group Flow (vph) 2 814 0 43 619 0 0 41 20 3 2 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) 10 10 10 10

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.05 0.96 0.88 1.11 0.98 0.98 1.03 1.03 0.84 1.07 0.97 0.97

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1

Detector Template Left

Leading Detector (ft) 35 250 35 250 20 35 0 35 35

Trailing Detector (ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Position(ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Size(ft) 40 6 40 6 20 40 20 40 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 8 4

Detector Phase 5 2 1 6 8 8 8 4 4

Switch Phase



2023 Existing

Timing Plan: AM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Minimum Initial (s) 5.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.0 34.6 13.0 34.6 13.0 13.0 13.0 13.0 13.0

Total Split (s) 17.0 97.0 21.0 101.0 32.0 32.0 32.0 32.0 32.0

Total Split (%) 11.3% 64.7% 14.0% 67.3% 21.3% 21.3% 21.3% 21.3% 21.3%

Maximum Green (s) 11.0 90.4 15.0 94.4 26.0 26.0 26.0 26.0 26.0

Yellow Time (s) 4.0 4.6 4.0 4.6 3.3 3.3 3.3 3.3 3.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.0 5.6 5.0 5.6 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 6.0 2.0 6.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 0.2 3.0 0.2 3.0 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max None C-Max None None None None None

Act Effct Green (s) 127.3 123.0 130.8 130.0 10.6 10.6 10.6 10.6

Actuated g/C Ratio 0.85 0.82 0.87 0.87 0.07 0.07 0.07 0.07

v/c Ratio 0.00 0.28 0.09 0.20 0.48 0.11 0.03 0.00

Control Delay 0.5 1.5 2.2 2.7 83.6 1.3 63.0 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 0.5 1.5 2.2 2.7 83.6 1.3 63.0 0.0

LOS A A A A F A E A

Approach Delay 1.5 2.7 56.6 37.8

Approach LOS A A E D

Queue Length 50th (ft) 0 30 5 41 39 0 3 0

Queue Length 95th (ft) m0 36 12 105 81 0 14 0

Internal Link Dist (ft) 850 237 238 367

Turn Bay Length (ft) 150 160 120 150

Base Capacity (vph) 746 2902 567 3090 221 341 237 618

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 0.00 0.28 0.08 0.20 0.19 0.06 0.01 0.00

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 124 (83%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.48

Intersection Signal Delay: 4.3 Intersection LOS: A

Intersection Capacity Utilization 46.4% ICU Level of Service A

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.



2023 Existing

Timing Plan: AM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

Splits and Phases:     3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway



2023 Existing

Timing Plan: AM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 2 678 55 39 557 0 37 0 18 3 0 2

Future Volume (veh/h) 2 678 55 39 557 0 37 0 18 3 0 2

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 2136 2076 2159 1728 1875 1921 1769 1979 1792 2057 2057 2057

Adj Flow Rate, veh/h 2 753 0 43 619 0 41 0 0 3 0 0

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 0 4 4 8 3 0 14 0 17 0 0 0

Cap, veh/h 814 3237 643 3012 0 109 0 123 84 0

Arrive On Green 0.02 1.00 0.00 0.03 0.85 0.00 0.03 0.00 0.00 0.04 0.00 0.00

Sat Flow, veh/h 2034 4048 0 1646 3656 0 1500 0 1519 1559 2057 0

Grp Volume(v), veh/h 2 753 0 43 619 0 41 0 0 3 0 0

Grp Sat Flow(s),veh/h/ln 2034 1972 0 1646 1781 0 1500 0 1519 1559 2057 0

Q Serve(g_s), s 0.0 0.0 0.0 0.6 4.9 0.0 4.1 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.6 4.9 0.0 4.1 0.0 0.0 0.2 0.0 0.0

Prop In Lane 1.00 0.00 1.00 0.00 1.00 1.00 1.00 0.00

Lane Grp Cap(c), veh/h 814 3237 643 3012 0 99 0 123 84 0

V/C Ratio(X) 0.00 0.23 0.07 0.21 0.00 0.41 0.00 0.02 0.00 0.00

Avail Cap(c_a), veh/h 958 3237 762 3012 0 308 0 340 370 0

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.97 0.97 0.00 1.00 1.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 2.2 0.0 0.0 1.5 2.2 0.0 71.4 0.0 0.0 69.1 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.2 0.0 0.0 0.2 0.0 1.0 0.0 0.0 0.0 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 0.1 0.0 0.1 1.2 0.0 1.6 0.0 0.0 0.1 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 2.2 0.2 0.0 1.5 2.3 0.0 72.5 0.0 0.0 69.1 0.0 0.0

LnGrp LOS A A A A A E A E A A

Approach Vol, veh/h 755 662 41 3

Approach Delay, s/veh 0.2 2.3 72.5 69.1

Approach LOS A A E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.2 128.7 11.1 6.4 132.5 11.1

Change Period (Y+Rc), s 6.0 6.6 6.0 6.0 6.6 6.0

Max Green Setting (Gmax), s 15.0 90.4 26.0 11.0 94.4 26.0

Max Q Clear Time (g_c+I1), s 2.6 2.0 2.2 2.0 6.9 6.1

Green Ext Time (p_c), s 0.0 32.7 0.0 0.0 24.5 0.0

Intersection Summary

HCM 6th Ctrl Delay 3.3

HCM 6th LOS A

Notes

Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



2023 Existing

Timing Plan: PM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 89 1036 90 93 913 6 172 26 109 64 21 93

Future Volume (vph) 89 1036 90 93 913 6 172 26 109 64 21 93

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

Lane Width (ft) 10 10 10 11 11 11 12 12 12 10 10 11

Grade (%) -2% 2% 0% 0%

Storage Length (ft) 205 60 250 0 0 0 0 125

Storage Lanes 1 1 1 0 0 1 0 1

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 0.99 1.00 0.99

Frt 0.850 0.999 0.850 0.850

Flt Protected 0.950 0.950 0.958 0.964

Satd. Flow (prot) 1685 3369 1522 1710 3417 0 0 1820 1583 0 1688 1531

Flt Permitted 0.950 0.950 0.641 0.419

Satd. Flow (perm) 1682 3369 1522 1710 3417 0 0 1217 1560 0 733 1510

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 57 117 100

Link Speed (mph) 40 40 25 25

Link Distance (ft) 1593 791 1002 354

Travel Time (s) 27.2 13.5 27.3 9.7

Confl. Peds. (#/hr) 2 2 1 2 2 1

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 1% 1% 0% 1% 1% 0% 0% 0% 2% 0% 5% 2%

Adj. Flow (vph) 96 1114 97 100 982 6 185 28 117 69 23 100

Shared Lane Traffic (%)

Lane Group Flow (vph) 96 1114 97 100 988 0 0 213 117 0 92 100

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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 1.08 1.08 1.06 1.06 1.06 1.00 1.00 1.00 1.09 1.09 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1 0

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35 0

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Perm NA Perm Perm NA Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 8 8 4 4



2023 Existing

Timing Plan: PM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 8 8 8 4 4 4

Switch Phase

Minimum Initial (s) 5.0 25.0 25.0 5.0 25.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.3 36.3 36.3 13.3 36.3 44.9 44.9 44.9 44.9 44.9 44.9

Total Split (s) 27.0 91.0 91.0 27.0 91.0 57.0 57.0 57.0 57.0 57.0 57.0

Total Split (%) 15.4% 52.0% 52.0% 15.4% 52.0% 32.6% 32.6% 32.6% 32.6% 32.6% 32.6%

Maximum Green (s) 20.7 84.7 84.7 20.7 84.7 51.1 51.1 51.1 51.1 51.1 51.1

Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.9 2.9 2.9 2.9 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.3 5.3 5.3 5.3 5.3 4.9 4.9 4.9 4.9

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 0.2 5.0 5.0 0.2 5.0 0.2 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 25.0 25.0 0.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None None

Walk Time (s) 13.0 13.0 13.0 16.0 16.0 16.0 16.0 16.0 16.0

Flash Dont Walk (s) 17.0 17.0 17.0 23.0 23.0 23.0 23.0 23.0 23.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 16.3 107.0 107.0 16.5 107.2 36.0 36.0 36.0 36.0

Actuated g/C Ratio 0.09 0.61 0.61 0.09 0.61 0.21 0.21 0.21 0.21

v/c Ratio 0.62 0.54 0.10 0.62 0.47 0.85 0.28 0.61 0.26

Control Delay 92.4 22.8 8.3 107.5 11.3 94.7 9.3 78.8 9.7

Queue Delay 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0

Total Delay 92.4 22.8 8.3 107.5 11.4 94.7 9.3 78.8 9.7

LOS F C A F B F A E A

Approach Delay 26.8 20.2 64.4 42.8

Approach LOS C C E D

Intersection Summary

Area Type: Other

Cycle Length: 175

Actuated Cycle Length: 175

Offset: 142 (81%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 95

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 29.7 Intersection LOS: C

Intersection Capacity Utilization 65.2% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: Penn Center Boulevard/Driveway & William Penn Highway



2023 Existing

Timing Plan: PM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 89 1036 90 93 913 6 172 26 109 64 21 93

Future Volume (veh/h) 89 1036 90 93 913 6 172 26 109 64 21 93

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1964 1964 1979 1862 1862 1876 1900 1900 1870 1900 1826 1870

Adj Flow Rate, veh/h 96 1114 88 100 982 0 185 28 64 69 23 0

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Percent Heavy Veh, % 1 1 0 1 1 0 0 0 2 0 5 2

Cap, veh/h 127 2332 1046 127 2225 312 41 339 115 34

Arrive On Green 0.07 0.62 0.62 0.14 1.00 0.00 0.21 0.21 0.21 0.21 0.21 0.00

Sat Flow, veh/h 1870 3731 1674 1773 3630 0 1277 193 1581 370 157 1585

Grp Volume(v), veh/h 96 1114 88 100 982 0 213 0 64 92 0 0

Grp Sat Flow(s),veh/h/ln 1870 1865 1674 1773 1769 0 1471 0 1581 527 0 1585

Q Serve(g_s), s 8.8 27.9 3.6 9.5 0.0 0.0 0.0 0.0 5.8 10.7 0.0 0.0

Cycle Q Clear(g_c), s 8.8 27.9 3.6 9.5 0.0 0.0 23.4 0.0 5.8 34.1 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.00 0.87 1.00 0.75 1.00

Lane Grp Cap(c), veh/h 127 2332 1046 127 2225 346 0 339 146 0

V/C Ratio(X) 0.76 0.48 0.08 0.78 0.44 0.62 0.00 0.19 0.63 0.00

Avail Cap(c_a), veh/h 232 2332 1046 220 2225 467 0 471 260 0

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.87 0.87 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 80.1 17.5 13.0 73.6 0.0 0.0 63.6 0.0 56.3 77.1 0.0 0.0

Incr Delay (d2), s/veh 8.8 0.7 0.2 8.8 0.6 0.0 1.8 0.0 0.3 4.4 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 4.6 12.1 1.4 4.4 0.2 0.0 9.1 0.0 2.4 4.3 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 89.0 18.2 13.1 82.5 0.6 0.0 65.4 0.0 56.5 81.5 0.0 0.0

LnGrp LOS F B B F A E A E F A

Approach Vol, veh/h 1298 1082 277 92

Approach Delay, s/veh 23.1 8.1 63.3 81.5

Approach LOS C A E F

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 17.9 114.7 42.4 17.2 115.4 42.4

Change Period (Y+Rc), s * 6.3 * 6.3 5.9 * 6.3 * 6.3 5.9

Max Green Setting (Gmax), s * 21 * 85 51.1 * 21 * 85 51.1

Max Q Clear Time (g_c+I1), s 11.5 29.9 36.1 10.8 2.0 25.4

Green Ext Time (p_c), s 0.1 39.7 0.2 0.1 46.4 1.0

Intersection Summary

HCM 6th Ctrl Delay 23.2

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2023 Existing

Timing Plan: PM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 66 1006 33 95 987 75 43 20 130 68 30 48

Future Volume (vph) 66 1006 33 95 987 75 43 20 130 68 30 48

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

Lane Width (ft) 10 12 11 10 12 12 10 10 10 12 12 12

Grade (%) -2% 2% 1% -6%

Storage Length (ft) 185 200 185 0 0 175 0 0

Storage Lanes 1 1 1 0 0 1 0 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 0.99

Frt 0.850 0.989 0.850 0.956

Flt Protected 0.950 0.950 0.967 0.977

Satd. Flow (prot) 1702 3610 1577 1668 3496 0 0 1680 1470 0 1796 0

Flt Permitted 0.950 0.950 0.967 0.977

Satd. Flow (perm) 1700 3610 1577 1668 3496 0 0 1672 1470 0 1796 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 93 5 135 13

Link Speed (mph) 40 40 25 25

Link Distance (ft) 791 930 353 1006

Travel Time (s) 13.5 15.9 9.6 27.4

Confl. Peds. (#/hr) 1 1 5 5

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 5% 2% 1% 0% 2%

Adj. Flow (vph) 69 1048 34 99 1028 78 45 21 135 71 31 50

Shared Lane Traffic (%)

Lane Group Flow (vph) 69 1048 34 99 1106 0 0 66 135 0 152 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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 0.99 1.03 1.11 1.01 1.01 1.10 1.10 1.10 0.96 0.96 0.96

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Split NA pm+ov Split NA

Protected Phases 5 2 1 6 4 4 1 8 8

Permitted Phases 2 4



2023 Existing

Timing Plan: PM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 4 4 1 8 8

Switch Phase

Minimum Initial (s) 5.0 10.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 12.5 36.2 36.2 12.5 33.2 40.2 40.2 12.5 40.2 40.2

Total Split (s) 18.4 71.2 71.2 23.4 76.2 40.2 40.2 23.4 40.2 40.2

Total Split (%) 10.5% 40.7% 40.7% 13.4% 43.5% 23.0% 23.0% 13.4% 23.0% 23.0%

Maximum Green (s) 12.9 65.0 65.0 17.9 70.0 34.0 34.0 17.9 34.0 34.0

Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 3.3 3.3 3.0 3.3 3.3

All-Red Time (s) 2.5 2.0 2.0 2.5 2.0 2.9 2.9 2.5 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.5 5.2 5.2 4.5 5.2 5.2 4.5 5.2

Lead/Lag Lead Lag Lag Lead Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 8.0 8.0 2.0 8.0 0.2 0.2 2.0 0.2 0.2

Minimum Gap (s) 0.2 5.6 5.6 0.2 5.6 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None

Walk Time (s) 12.0 12.0 12.0 15.0 15.0 15.0 15.0

Flash Dont Walk (s) 15.0 15.0 15.0 19.0 19.0 19.0 19.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 11.7 111.4 111.4 15.2 114.9 10.7 26.7 17.5

Actuated g/C Ratio 0.07 0.64 0.64 0.09 0.66 0.06 0.15 0.10

v/c Ratio 0.61 0.46 0.03 0.68 0.48 0.65 0.40 0.80

Control Delay 126.7 5.1 0.1 107.0 14.0 106.7 8.9 97.8

Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 126.7 5.1 0.1 107.0 14.0 106.7 8.9 97.8

LOS F A A F B F A F

Approach Delay 12.3 21.7 41.0 97.8

Approach LOS B C D F

Intersection Summary

Area Type: Other

Cycle Length: 175

Actuated Cycle Length: 175

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green, Master Intersection

Natural Cycle: 140

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 23.4 Intersection LOS: C

Intersection Capacity Utilization 63.4% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     2: Driveway/Kingston Drive & William Penn Highway



2023 Existing

Timing Plan: PM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 66 1006 33 95 987 75 43 20 130 68 30 48

Future Volume (veh/h) 66 1006 33 95 987 75 43 20 130 68 30 48

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1979 1964 1979 1876 1862 1876 1894 1820 1864 2121 2136 2106

Adj Flow Rate, veh/h 69 1048 0 99 1028 77 45 21 69 71 31 44

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Percent Heavy Veh, % 0 1 0 0 1 0 0 5 2 1 0 2

Cap, veh/h 98 2383 126 2192 164 89 41 226 98 43 61

Arrive On Green 0.03 0.43 0.00 0.14 1.00 1.00 0.07 0.07 0.07 0.10 0.10 0.10

Sat Flow, veh/h 1884 3731 1677 1787 3335 250 1200 560 1548 958 418 594

Grp Volume(v), veh/h 69 1048 0 99 545 560 66 0 69 146 0 0

Grp Sat Flow(s),veh/h/ln 1884 1865 1677 1787 1769 1816 1760 0 1548 1970 0 0

Q Serve(g_s), s 6.3 34.6 0.0 9.4 0.0 0.0 6.3 0.0 7.0 12.6 0.0 0.0

Cycle Q Clear(g_c), s 6.3 34.6 0.0 9.4 0.0 0.0 6.3 0.0 7.0 12.6 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.14 0.68 1.00 0.49 0.30

Lane Grp Cap(c), veh/h 98 2383 126 1163 1194 130 0 226 201 0 0

V/C Ratio(X) 0.71 0.44 0.79 0.47 0.47 0.51 0.00 0.31 0.73 0.00 0.00

Avail Cap(c_a), veh/h 150 2383 193 1163 1194 352 0 421 394 0 0

HCM Platoon Ratio 0.67 0.67 0.67 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.85 0.85 0.00 0.93 0.93 0.93 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 83.1 28.0 0.0 73.9 0.0 0.0 78.3 0.0 67.1 76.6 0.0 0.0

Incr Delay (d2), s/veh 3.0 0.5 0.0 4.8 1.3 1.2 1.1 0.0 0.3 1.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.2 16.7 0.0 4.2 0.4 0.4 3.0 0.0 2.8 6.6 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 86.1 28.5 0.0 78.7 1.3 1.2 79.5 0.0 67.3 78.4 0.0 0.0

LnGrp LOS F C E A A E A E E A A

Approach Vol, veh/h 1117 1204 135 146

Approach Delay, s/veh 32.1 7.6 73.3 78.4

Approach LOS C A E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 16.8 117.0 18.1 13.6 120.2 23.1

Change Period (Y+Rc), s 5.5 6.2 * 6.2 5.5 6.2 6.2

Max Green Setting (Gmax), s 17.9 65.0 * 34 12.9 70.0 34.0

Max Q Clear Time (g_c+I1), s 11.4 36.6 9.0 8.3 2.0 14.6

Green Ext Time (p_c), s 0.1 25.3 0.0 0.0 56.3 0.0

Intersection Summary

HCM 6th Ctrl Delay 25.5

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



2023 Existing

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 4 1290 66 36 1123 4 60 0 28 3 0 5

Future Volume (vph) 4 1290 66 36 1123 4 60 0 28 3 0 5

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

Lane Width (ft) 10 12 14 10 13 13 11 11 16 10 12 12

Grade (%) -6% 3% -2% -4%

Storage Length (ft) 150 0 160 0 0 120 150 0

Storage Lanes 1 0 1 0 0 1 1 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Frt 0.993 0.999 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1735 3650 0 1659 3631 0 0 1711 1849 1292 1625 0

Flt Permitted 0.222 0.155 0.754 0.715

Satd. Flow (perm) 405 3650 0 271 3631 0 0 1356 1824 971 1625 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 5 60 147

Link Speed (mph) 40 40 25 25

Link Distance (ft) 930 332 318 447

Travel Time (s) 15.9 5.7 8.7 12.2

Confl. Peds. (#/hr) 1 1 1 1 1 1 1 1

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Heavy Vehicles (%) 0% 1% 2% 0% 1% 25% 3% 0% 0% 33% 0% 0%

Adj. Flow (vph) 4 1372 70 38 1195 4 64 0 30 3 0 5

Shared Lane Traffic (%)

Lane Group Flow (vph) 4 1442 0 38 1199 0 0 64 30 3 5 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) 10 10 10 10

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.05 0.96 0.88 1.11 0.98 0.98 1.03 1.03 0.84 1.07 0.97 0.97

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1

Detector Template Left

Leading Detector (ft) 35 250 35 250 20 35 0 35 35

Trailing Detector (ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Position(ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Size(ft) 40 6 40 6 20 40 20 40 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 8 4



2023 Existing

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 1 6 8 8 8 4 4

Switch Phase

Minimum Initial (s) 5.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.0 34.6 13.0 34.6 44.0 44.0 44.0 44.0 44.0

Total Split (s) 13.0 114.0 15.0 116.0 46.0 46.0 46.0 46.0 46.0

Total Split (%) 7.4% 65.1% 8.6% 66.3% 26.3% 26.3% 26.3% 26.3% 26.3%

Maximum Green (s) 7.0 107.4 9.0 109.4 40.0 40.0 40.0 40.0 40.0

Yellow Time (s) 4.0 4.6 4.0 4.6 3.3 3.3 3.3 3.3 3.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.6 6.0 6.6 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 6.0 2.0 6.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 0.2 3.0 0.2 3.0 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max None C-Max None None None None None

Walk Time (s) 13.0 13.0 16.0 16.0 16.0 16.0 16.0

Flash Dont Walk (s) 15.0 15.0 22.0 22.0 22.0 22.0 22.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 145.1 140.5 149.2 147.4 12.8 12.8 12.8 12.8

Actuated g/C Ratio 0.83 0.80 0.85 0.84 0.07 0.07 0.07 0.07

v/c Ratio 0.01 0.49 0.14 0.39 0.65 0.16 0.04 0.02

Control Delay 1.2 2.9 3.4 4.3 106.6 2.7 73.3 0.2

Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 1.2 3.0 3.4 4.3 106.6 2.7 73.3 0.2

LOS A A A A F A E A

Approach Delay 3.0 4.2 73.5 27.6

Approach LOS A A E C

Intersection Summary

Area Type: Other

Cycle Length: 175

Actuated Cycle Length: 175

Offset: 169 (97%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 105

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 6.0 Intersection LOS: A

Intersection Capacity Utilization 63.4% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway



2023 Existing

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 4 1290 66 36 1123 4 60 0 28 3 0 5

Future Volume (veh/h) 4 1290 66 36 1123 4 60 0 28 3 0 5

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 2136 2121 2190 1847 1905 1536 1934 1979 2058 1562 2057 2057

Adj Flow Rate, veh/h 4 1372 0 38 1195 4 64 0 0 3 0 1

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Percent Heavy Veh, % 0 1 2 0 1 25 3 0 0 33 0 0

Cap, veh/h 449 3260 400 3065 10 131 0 126 0 105

Arrive On Green 0.01 1.00 0.00 0.02 0.83 0.83 0.06 0.00 0.00 0.06 0.00 0.06

Sat Flow, veh/h 2034 4136 0 1759 3701 12 1478 0 1744 1180 0 1735

Grp Volume(v), veh/h 4 1372 0 38 584 615 64 0 0 3 0 1

Grp Sat Flow(s),veh/h/ln 2034 2015 0 1759 1810 1903 1478 0 1744 1180 0 1735

Q Serve(g_s), s 0.1 0.0 0.0 0.6 14.3 14.3 7.4 0.0 0.0 0.0 0.0 0.1

Cycle Q Clear(g_c), s 0.1 0.0 0.0 0.6 14.3 14.3 7.5 0.0 0.0 0.3 0.0 0.1

Prop In Lane 1.00 0.00 1.00 0.01 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 449 3260 400 1499 1576 131 0 126 0 105

V/C Ratio(X) 0.01 0.42 0.10 0.39 0.39 0.49 0.00 0.02 0.00 0.01

Avail Cap(c_a), veh/h 520 3260 448 1499 1576 381 0 324 0 397

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.89 0.89 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 3.4 0.0 0.0 2.5 3.8 3.8 80.8 0.0 0.0 77.4 0.0 77.3

Incr Delay (d2), s/veh 0.0 0.4 0.0 0.0 0.8 0.7 1.1 0.0 0.0 0.0 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 0.2 0.0 0.2 4.7 4.9 2.9 0.0 0.0 0.1 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 3.4 0.4 0.0 2.5 4.6 4.5 81.8 0.0 0.0 77.4 0.0 77.3

LnGrp LOS A A A A A F A E A E

Approach Vol, veh/h 1376 1237 64 4

Approach Delay, s/veh 0.4 4.5 81.8 77.4

Approach LOS A A F E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.2 148.2 16.6 6.9 151.5 16.6

Change Period (Y+Rc), s 6.0 6.6 6.0 6.0 6.6 6.0

Max Green Setting (Gmax), s 9.0 107.4 40.0 7.0 109.4 40.0

Max Q Clear Time (g_c+I1), s 2.6 2.0 2.3 2.1 16.3 9.5

Green Ext Time (p_c), s 0.0 81.6 0.0 0.0 63.8 0.1

Intersection Summary

HCM 6th Ctrl Delay 4.3

HCM 6th LOS A

Notes

Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



2023 Existing

Timing Plan: SAT Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 81 1139 77 133 957 4 124 21 95 80 16 100

Future Volume (vph) 81 1139 77 133 957 4 124 21 95 80 16 100

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

Lane Width (ft) 10 10 10 11 11 11 12 12 12 10 10 11

Grade (%) -2% 2% 0% 0%

Storage Length (ft) 205 60 250 0 0 0 0 125

Storage Lanes 1 1 1 0 0 1 0 1

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 0.99 1.00

Frt 0.850 0.999 0.850 0.850

Flt Protected 0.950 0.950 0.959 0.960

Satd. Flow (prot) 1702 3403 1522 1694 3417 0 0 1794 1599 0 1702 1546

Flt Permitted 0.950 0.950 0.624 0.486

Satd. Flow (perm) 1702 3403 1522 1694 3417 0 0 1167 1578 0 861 1546

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 67 98 103

Link Speed (mph) 40 40 25 25

Link Distance (ft) 1593 791 1002 354

Travel Time (s) 27.2 13.5 27.3 9.7

Confl. Peds. (#/hr) 1 1

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Heavy Vehicles (%) 0% 0% 0% 2% 1% 0% 1% 5% 1% 0% 0% 1%

Adj. Flow (vph) 84 1174 79 137 987 4 128 22 98 82 16 103

Shared Lane Traffic (%)

Lane Group Flow (vph) 84 1174 79 137 991 0 0 150 98 0 98 103

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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 1.08 1.08 1.06 1.06 1.06 1.00 1.00 1.00 1.09 1.09 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1 0

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35 0

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Perm NA Perm Perm NA Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 8 8 4 4



2023 Existing

Timing Plan: SAT Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 8 8 8 4 4 4

Switch Phase

Minimum Initial (s) 5.0 25.0 25.0 5.0 25.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 24.3 36.3 36.3 13.3 36.3 44.9 44.9 44.9 44.9 44.9 44.9

Total Split (s) 25.0 77.0 77.0 28.0 80.0 45.0 45.0 45.0 45.0 45.0 45.0

Total Split (%) 16.7% 51.3% 51.3% 18.7% 53.3% 30.0% 30.0% 30.0% 30.0% 30.0% 30.0%

Maximum Green (s) 18.7 70.7 70.7 21.7 73.7 39.1 39.1 39.1 39.1 39.1 39.1

Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.9 2.9 2.9 2.9 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.3 5.3 5.3 5.3 5.3 4.9 4.9 4.9 4.9

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 0.2 5.0 5.0 0.2 5.0 0.2 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 25.0 25.0 0.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None None

Walk Time (s) 13.0 13.0 13.0 16.0 16.0 16.0 16.0 16.0 16.0

Flash Dont Walk (s) 17.0 17.0 17.0 23.0 23.0 23.0 23.0 23.0 23.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 13.8 91.9 91.9 18.0 96.2 24.5 24.5 24.5 24.5

Actuated g/C Ratio 0.09 0.61 0.61 0.12 0.64 0.16 0.16 0.16 0.16

v/c Ratio 0.54 0.56 0.08 0.67 0.45 0.79 0.29 0.70 0.30

Control Delay 76.9 20.1 4.9 88.5 9.2 86.3 10.6 83.1 10.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 76.9 20.1 4.9 88.5 9.2 86.3 10.6 83.1 10.7

LOS E C A F A F B F B

Approach Delay 22.8 18.9 56.4 46.0

Approach LOS C B E D

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 113 (75%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 110

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 25.7 Intersection LOS: C

Intersection Capacity Utilization 67.0% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: Penn Center Boulevard/Driveway & William Penn Highway



2023 Existing

Timing Plan: SAT Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 83 1263 79 155 1070 4 128 22 116 82 16 103

Future Volume (veh/h) 83 1263 79 155 1070 4 128 22 116 82 16 103

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1979 1979 1979 1847 1862 1876 1885 1826 1885 1900 1900 1885

Adj Flow Rate, veh/h 86 1302 71 160 1103 0 132 23 88 85 16 0

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Percent Heavy Veh, % 0 0 0 2 1 0 1 5 1 0 0 1

Cap, veh/h 121 2267 1011 193 2295 288 42 293 149 25

Arrive On Green 0.06 0.60 0.60 0.15 0.86 0.00 0.18 0.18 0.18 0.18 0.18 0.00

Sat Flow, veh/h 1884 3759 1677 1759 3630 0 1325 231 1595 568 134 1598

Grp Volume(v), veh/h 86 1302 71 160 1103 0 155 0 88 101 0 0

Grp Sat Flow(s),veh/h/ln 1884 1880 1677 1759 1769 0 1556 0 1595 702 0 1598

Q Serve(g_s), s 6.7 31.6 2.6 13.3 11.0 0.0 0.0 0.0 7.1 10.3 0.0 0.0

Cycle Q Clear(g_c), s 6.7 31.6 2.6 13.3 11.0 0.0 13.5 0.0 7.1 23.8 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.00 0.85 1.00 0.84 1.00

Lane Grp Cap(c), veh/h 121 2267 1011 193 2295 320 0 293 169 0

V/C Ratio(X) 0.71 0.57 0.07 0.83 0.48 0.48 0.00 0.30 0.60 0.00

Avail Cap(c_a), veh/h 247 2267 1011 266 2295 448 0 437 292 0

HCM Platoon Ratio 1.00 1.00 1.00 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.83 0.83 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 68.9 18.1 12.3 62.7 4.4 0.0 55.8 0.0 52.9 65.8 0.0 0.0

Incr Delay (d2), s/veh 7.6 1.1 0.1 12.1 0.6 0.0 1.1 0.0 0.6 3.4 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.5 13.5 1.0 6.3 3.0 0.0 5.6 0.0 3.0 4.0 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 76.4 19.2 12.5 74.8 5.0 0.0 57.0 0.0 53.4 69.2 0.0 0.0

LnGrp LOS E B B E A E A D E A

Approach Vol, veh/h 1459 1263 243 101

Approach Delay, s/veh 22.2 13.8 55.7 69.2

Approach LOS C B E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 21.8 95.7 32.5 14.9 102.6 32.5

Change Period (Y+Rc), s * 6.3 * 6.3 5.9 * 6.3 * 6.3 5.9

Max Green Setting (Gmax), s * 22 * 70 40.1 * 19 * 73 40.1

Max Q Clear Time (g_c+I1), s 15.3 33.6 25.8 8.7 13.0 15.5

Green Ext Time (p_c), s 0.2 31.6 0.2 0.1 42.9 0.8

Intersection Summary

HCM 6th Ctrl Delay 23.0

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2023 Existing

Timing Plan: SAT Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 42 1181 49 113 1127 68 40 13 113 62 16 48

Future Volume (vph) 42 1181 49 113 1127 68 40 13 113 62 16 48

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

Lane Width (ft) 10 12 11 10 13 13 10 10 10 12 12 12

Grade (%) -2% 2% 1% -6%

Storage Length (ft) 185 200 185 0 0 175 0 0

Storage Lanes 1 1 1 0 0 1 0 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99

Frt 0.850 0.991 0.850 0.949

Flt Protected 0.950 0.950 0.964 0.976

Satd. Flow (prot) 1702 3610 1577 1635 3660 0 0 1668 1500 0 1771 0

Flt Permitted 0.950 0.950 0.964 0.976

Satd. Flow (perm) 1702 3610 1577 1635 3660 0 0 1664 1500 0 1771 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 108 4 114 19

Link Speed (mph) 40 40 25 25

Link Distance (ft) 791 930 353 1006

Travel Time (s) 13.5 15.9 9.6 27.4

Confl. Peds. (#/hr) 3 3

Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Heavy Vehicles (%) 0% 1% 0% 2% 0% 0% 0% 8% 0% 2% 0% 2%

Adj. Flow (vph) 42 1193 49 114 1138 69 40 13 114 63 16 48

Shared Lane Traffic (%)

Lane Group Flow (vph) 42 1193 49 114 1207 0 0 53 114 0 127 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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 0.99 1.03 1.11 0.97 0.97 1.10 1.10 1.10 0.96 0.96 0.96

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Split NA pm+ov Split NA

Protected Phases 5 2 1 6 4 4 1 8 8

Permitted Phases 2 4



2023 Existing

Timing Plan: SAT Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 4 4 1 8 8

Switch Phase

Minimum Initial (s) 5.0 10.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 12.5 33.2 33.2 12.5 33.2 40.2 40.2 12.5 40.2 40.2

Total Split (s) 12.6 54.2 54.2 15.4 57.0 40.2 40.2 15.4 40.2 40.2

Total Split (%) 8.4% 36.1% 36.1% 10.3% 38.0% 26.8% 26.8% 10.3% 26.8% 26.8%

Maximum Green (s) 7.1 48.0 48.0 9.9 50.8 34.0 34.0 9.9 34.0 34.0

Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 3.3 3.3 3.0 3.3 3.3

All-Red Time (s) 2.5 2.0 2.0 2.5 2.0 2.9 2.9 2.5 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.5 5.2 5.2 4.5 5.2 5.2 4.5 5.2

Lead/Lag Lead Lag Lag Lead Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 8.0 8.0 2.0 8.0 0.2 0.2 2.0 0.2 0.2

Minimum Gap (s) 0.2 5.6 5.6 0.2 5.6 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None

Walk Time (s) 12.0 12.0 12.0 15.0 15.0 15.0 15.0

Flash Dont Walk (s) 15.0 15.0 15.0 19.0 19.0 19.0 19.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 7.6 99.3 99.3 10.9 104.7 8.9 19.1 13.1

Actuated g/C Ratio 0.05 0.66 0.66 0.07 0.70 0.06 0.13 0.09

v/c Ratio 0.49 0.50 0.05 0.97 0.47 0.54 0.39 0.74

Control Delay 108.5 4.3 0.1 144.7 9.1 87.7 10.0 80.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 108.5 4.3 0.1 144.7 9.1 87.7 10.0 80.4

LOS F A A F A F A F

Approach Delay 7.5 20.8 34.6 80.4

Approach LOS A C C F

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green, Master Intersection

Natural Cycle: 150

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.97

Intersection Signal Delay: 18.3 Intersection LOS: B

Intersection Capacity Utilization 66.7% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     2: Driveway/Kingston Drive & William Penn Highway



2023 Existing

Timing Plan: SAT Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 42 1181 49 113 1127 68 40 13 113 62 16 48

Future Volume (veh/h) 42 1181 49 113 1127 68 40 13 113 62 16 48

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1979 1964 1979 1847 1952 1952 1894 1776 1894 2106 2136 2106

Adj Flow Rate, veh/h 42 1193 0 114 1138 69 40 13 69 63 16 31

Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Percent Heavy Veh, % 0 1 0 2 0 0 0 8 0 2 0 2

Cap, veh/h 68 2388 128 2403 146 90 29 227 94 24 46

Arrive On Green 0.01 0.21 0.00 0.15 1.00 1.00 0.06 0.07 0.07 0.08 0.08 0.08

Sat Flow, veh/h 1884 3731 1677 1759 3551 215 1291 420 1584 1129 287 556

Grp Volume(v), veh/h 42 1193 0 114 594 613 53 0 69 110 0 0

Grp Sat Flow(s),veh/h/ln 1884 1865 1677 1759 1854 1913 1711 0 1584 1972 0 0

Q Serve(g_s), s 3.3 42.3 0.0 9.5 0.0 0.0 4.5 0.0 5.9 8.1 0.0 0.0

Cycle Q Clear(g_c), s 3.3 42.3 0.0 9.5 0.0 0.0 4.5 0.0 5.9 8.1 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.11 0.75 1.00 0.57 0.28

Lane Grp Cap(c), veh/h 68 2388 128 1255 1294 119 0 227 165 0 0

V/C Ratio(X) 0.62 0.50 0.89 0.47 0.47 0.44 0.00 0.30 0.67 0.00 0.00

Avail Cap(c_a), veh/h 102 2388 128 1255 1294 399 0 486 460 0 0

HCM Platoon Ratio 0.33 0.33 0.33 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.82 0.82 0.00 0.89 0.89 0.89 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 73.1 38.0 0.0 63.5 0.0 0.0 67.4 0.0 57.7 67.1 0.0 0.0

Incr Delay (d2), s/veh 2.8 0.6 0.0 43.7 1.1 1.1 1.0 0.0 0.3 1.7 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.7 21.4 0.0 5.5 0.4 0.4 2.0 0.0 2.4 4.2 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 75.9 38.6 0.0 107.2 1.1 1.1 68.3 0.0 58.0 68.9 0.0 0.0

LnGrp LOS E D F A A E A E E A A

Approach Vol, veh/h 1235 1321 122 110

Approach Delay, s/veh 39.9 10.3 62.5 68.9

Approach LOS D B E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 15.4 101.2 15.7 9.9 106.7 17.7

Change Period (Y+Rc), s 5.5 6.2 * 6.2 5.5 6.2 6.2

Max Green Setting (Gmax), s 9.9 48.0 * 34 7.1 50.8 34.0

Max Q Clear Time (g_c+I1), s 11.5 44.3 7.9 5.3 2.0 10.1

Green Ext Time (p_c), s 0.0 3.6 0.0 0.0 44.2 0.0

Intersection Summary

HCM 6th Ctrl Delay 28.0

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



2023 Existing

Timing Plan: SAT Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 2 1299 121 83 1226 4 104 1 41 1 0 3

Future Volume (vph) 2 1299 121 83 1226 4 104 1 41 1 0 3

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

Lane Width (ft) 10 12 14 10 12 14 11 11 16 10 12 12

Grade (%) -6% 3% -2% -4%

Storage Length (ft) 150 0 160 0 0 120 150 0

Storage Lanes 1 0 1 0 0 1 1 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.987 0.850 0.850

Flt Protected 0.950 0.950 0.953 0.950

Satd. Flow (prot) 1735 3670 0 1659 3521 0 0 1768 1812 1718 1647 0

Flt Permitted 0.197 0.130 0.727 0.579

Satd. Flow (perm) 360 3670 0 227 3521 0 0 1349 1812 1047 1647 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 12 70 152

Link Speed (mph) 40 40 25 25

Link Distance (ft) 930 328 318 447

Travel Time (s) 15.9 5.6 8.7 12.2

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 0% 0% 0% 1% 0% 0% 0% 2% 0% 0% 0%

Adj. Flow (vph) 2 1353 126 86 1277 4 108 1 43 1 0 3

Shared Lane Traffic (%)

Lane Group Flow (vph) 2 1479 0 86 1281 0 0 109 43 1 3 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) 10 10 10 10

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.05 0.96 0.88 1.11 1.02 0.94 1.03 1.03 0.84 1.07 0.97 0.97

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1

Detector Template Left

Leading Detector (ft) 35 250 35 250 20 35 0 35 35

Trailing Detector (ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Position(ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Size(ft) 40 6 40 6 20 40 20 40 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 8 4

Detector Phase 5 2 1 6 8 8 8 4 4

Switch Phase



2023 Existing

Timing Plan: SAT Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Minimum Initial (s) 5.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.0 34.6 13.0 34.6 13.0 13.0 13.0 13.0 13.0

Total Split (s) 13.0 100.0 18.0 105.0 32.0 32.0 32.0 32.0 32.0

Total Split (%) 8.7% 66.7% 12.0% 70.0% 21.3% 21.3% 21.3% 21.3% 21.3%

Maximum Green (s) 7.0 93.4 12.0 98.4 26.0 26.0 26.0 26.0 26.0

Yellow Time (s) 4.0 4.6 4.0 4.6 3.3 3.3 3.3 3.3 3.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.6 6.0 6.6 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 6.0 2.0 6.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 0.2 3.0 0.2 3.0 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max None C-Max None None None None None

Act Effct Green (s) 114.1 108.5 120.8 118.6 16.6 16.6 16.6 16.6

Actuated g/C Ratio 0.76 0.72 0.81 0.79 0.11 0.11 0.11 0.11

v/c Ratio 0.01 0.56 0.36 0.46 0.73 0.16 0.01 0.01

Control Delay 1.0 2.9 7.5 6.7 90.6 4.8 55.0 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 1.0 2.9 7.5 6.7 90.6 4.8 55.0 0.0

LOS A A A A F A D A

Approach Delay 2.9 6.8 66.3 13.8

Approach LOS A A E B

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 121 (81%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 7.9 Intersection LOS: A

Intersection Capacity Utilization 72.3% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway



2023 Existing

Timing Plan: SAT Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 2 1299 121 83 1226 4 104 1 41 1 0 3

Future Volume (veh/h) 2 1299 121 83 1226 4 104 1 41 1 0 3

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 2136 2136 2221 1847 1832 1921 1979 1979 2027 2057 2057 2057

Adj Flow Rate, veh/h 2 1353 0 86 1277 4 108 1 0 1 0 1

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Percent Heavy Veh, % 0 0 0 0 1 0 0 0 2 0 0 0

Cap, veh/h 383 3077 407 2805 9 174 1 210 0 149

Arrive On Green 0.01 1.00 0.00 0.03 0.79 0.79 0.09 0.09 0.00 0.09 0.00 0.09

Sat Flow, veh/h 2034 4165 0 1759 3560 11 1479 14 1717 1558 0 1743

Grp Volume(v), veh/h 2 1353 0 86 624 657 109 0 0 1 0 1

Grp Sat Flow(s),veh/h/ln 2034 2029 0 1759 1741 1830 1492 0 1717 1558 0 1743

Q Serve(g_s), s 0.0 0.0 0.0 1.6 17.8 17.8 10.7 0.0 0.0 0.0 0.0 0.1

Cycle Q Clear(g_c), s 0.0 0.0 0.0 1.6 17.8 17.8 10.8 0.0 0.0 0.1 0.0 0.1

Prop In Lane 1.00 0.00 1.00 0.01 0.99 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 383 3077 407 1371 1442 175 0 210 0 149

V/C Ratio(X) 0.01 0.44 0.21 0.46 0.46 0.62 0.00 0.00 0.00 0.01

Avail Cap(c_a), veh/h 473 3077 490 1371 1442 307 0 347 0 302

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.87 0.87 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 4.9 0.0 0.0 3.4 5.3 5.3 67.7 0.0 0.0 62.8 0.0 62.8

Incr Delay (d2), s/veh 0.0 0.4 0.0 0.1 1.1 1.0 1.3 0.0 0.0 0.0 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 0.2 0.0 0.5 5.8 6.1 4.2 0.0 0.0 0.0 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 4.9 0.4 0.0 3.5 6.4 6.3 69.1 0.0 0.0 62.8 0.0 62.8

LnGrp LOS A A A A A E A E A E

Approach Vol, veh/h 1355 1367 109 2

Approach Delay, s/veh 0.4 6.1 69.1 62.8

Approach LOS A A E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.9 120.3 18.8 6.4 124.8 18.8

Change Period (Y+Rc), s 6.0 6.6 6.0 6.0 6.6 6.0

Max Green Setting (Gmax), s 12.0 93.4 26.0 7.0 98.4 26.0

Max Q Clear Time (g_c+I1), s 3.6 2.0 2.1 2.0 19.8 12.8

Green Ext Time (p_c), s 0.1 72.0 0.0 0.0 60.7 0.1

Intersection Summary

HCM 6th Ctrl Delay 5.9

HCM 6th LOS A

Notes

Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



2024 Base (No-Build) Conditions



2024 Base (No--Build)

Timing Plan: AM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 68 647 131 87 398 5 92 11 39 39 13 69

Future Volume (vph) 68 647 131 87 398 5 92 11 39 39 13 69

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

Lane Width (ft) 10 10 10 11 11 11 12 12 12 10 10 11

Grade (%) -2% 2% 0% 0%

Storage Length (ft) 205 60 250 0 0 0 0 125

Storage Lanes 1 1 1 0 0 1 0 1

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.850 0.998 0.850 0.850

Flt Protected 0.950 0.950 0.957 0.964

Satd. Flow (prot) 1506 3304 1507 1677 3317 0 0 1802 1380 0 1478 1473

Flt Permitted 0.950 0.950 0.709 0.600

Satd. Flow (perm) 1506 3304 1507 1677 3317 0 0 1335 1380 0 920 1473

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 67 1 70 72

Link Speed (mph) 40 40 25 25

Link Distance (ft) 1593 791 1002 354

Travel Time (s) 27.2 13.5 27.3 9.7

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 13% 3% 1% 3% 4% 0% 0% 9% 17% 21% 0% 6%

Adj. Flow (vph) 71 674 136 91 415 5 96 11 41 41 14 72

Shared Lane Traffic (%)

Lane Group Flow (vph) 71 674 136 91 420 0 0 107 41 0 55 72

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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 1.08 1.08 1.06 1.06 1.06 1.00 1.00 1.00 1.09 1.09 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1 0

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35 0

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Perm NA Perm Perm NA Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 8 8 4 4

Detector Phase 5 2 2 1 6 8 8 8 4 4 4

Switch Phase



2024 Base (No--Build)

Timing Plan: AM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Minimum Initial (s) 5.0 25.0 25.0 5.0 25.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.3 31.3 31.3 13.3 31.3 23.9 23.9 23.9 23.9 23.9 23.9

Total Split (s) 31.0 76.0 76.0 33.0 78.0 41.0 41.0 41.0 41.0 41.0 41.0

Total Split (%) 20.7% 50.7% 50.7% 22.0% 52.0% 27.3% 27.3% 27.3% 27.3% 27.3% 27.3%

Maximum Green (s) 24.7 69.7 69.7 26.7 71.7 35.1 35.1 35.1 35.1 35.1 35.1

Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.9 2.9 2.9 2.9 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.3 5.3 5.3 5.3 5.3 4.9 4.9 4.9 4.9

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 0.2 5.0 5.0 0.2 5.0 0.2 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 25.0 25.0 0.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None None

Act Effct Green (s) 13.5 101.4 101.4 14.6 102.5 18.5 18.5 18.5 18.5

Actuated g/C Ratio 0.09 0.68 0.68 0.10 0.68 0.12 0.12 0.12 0.12

v/c Ratio 0.53 0.30 0.13 0.56 0.19 0.65 0.18 0.49 0.30

Control Delay 78.1 11.3 5.9 82.9 7.3 80.2 4.5 74.3 14.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 78.1 11.3 5.9 82.9 7.3 80.2 4.5 74.3 14.4

LOS E B A F A F A E B

Approach Delay 15.9 20.8 59.2 40.3

Approach LOS B C E D

Queue Length 50th (ft) 68 132 21 90 52 101 0 51 0

Queue Length 95th (ft) 119 211 59 154 72 161 12 96 46

Internal Link Dist (ft) 1513 711 922 274

Turn Bay Length (ft) 205 60 250 125

Base Capacity (vph) 258 2234 1040 309 2267 321 385 221 409

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.28 0.30 0.13 0.29 0.19 0.33 0.11 0.25 0.18

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 100 (67%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 23.1 Intersection LOS: C

Intersection Capacity Utilization 50.9% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     1: Penn Center Boulevard/Driveway & William Penn Highway



2024 Base (No-Build)

Timing Plan: AM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 68 647 131 87 398 5 92 11 39 39 13 69

Future Volume (veh/h) 68 647 131 87 398 5 92 11 39 39 13 69

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1784 1934 1964 1832 1817 1876 1900 1767 1648 1589 1900 1811

Adj Flow Rate, veh/h 71 674 111 91 415 0 96 11 21 41 14 0

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Percent Heavy Veh, % 13 3 1 3 4 0 0 9 17 21 0 6

Cap, veh/h 100 2573 1165 122 2455 199 18 177 94 27

Arrive On Green 0.06 0.70 0.70 0.14 1.00 0.00 0.12 0.13 0.13 0.12 0.13 0.00

Sat Flow, veh/h 1699 3674 1664 1745 3543 0 1216 139 1397 414 214 1535

Grp Volume(v), veh/h 71 674 111 91 415 0 107 0 21 55 0 0

Grp Sat Flow(s),veh/h/ln 1699 1837 1664 1745 1726 0 1356 0 1397 627 0 1535

Q Serve(g_s), s 6.2 10.1 3.2 7.5 0.0 0.0 0.0 0.0 2.0 4.6 0.0 0.0

Cycle Q Clear(g_c), s 6.2 10.1 3.2 7.5 0.0 0.0 11.3 0.0 2.0 15.9 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.00 0.90 1.00 0.75 1.00

Lane Grp Cap(c), veh/h 100 2573 1165 122 2455 208 0 177 117 0

V/C Ratio(X) 0.71 0.26 0.10 0.75 0.17 0.51 0.00 0.12 0.47 0.00

Avail Cap(c_a), veh/h 291 2573 1165 322 2455 363 0 336 288 0

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.98 0.98 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 69.3 8.3 7.2 63.2 0.0 0.0 62.6 0.0 58.1 68.0 0.0 0.0

Incr Delay (d2), s/veh 8.8 0.2 0.2 8.5 0.1 0.0 2.0 0.0 0.3 2.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 2.9 3.9 1.1 3.4 0.0 0.0 4.1 0.0 0.7 2.2 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 78.1 8.5 7.4 71.8 0.1 0.0 64.6 0.0 58.4 70.9 0.0 0.0

LnGrp LOS E A A E A E A E E A

Approach Vol, veh/h 856 506 128 55

Approach Delay, s/veh 14.1 13.0 63.6 70.9

Approach LOS B B E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 15.8 110.3 23.9 14.2 112.0 23.9

Change Period (Y+Rc), s * 6.3 * 6.3 5.9 * 6.3 * 6.3 5.9

Max Green Setting (Gmax), s * 27 * 70 35.1 * 25 * 72 35.1

Max Q Clear Time (g_c+I1), s 9.5 12.1 17.9 8.2 2.0 13.3

Green Ext Time (p_c), s 0.2 21.5 0.1 0.1 13.8 0.4

Intersection Summary

HCM 6th Ctrl Delay 19.9

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2024 Base (No-Build)

Timing Plan: AM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 17 657 10 92 488 29 13 8 48 48 22 45

Future Volume (vph) 17 657 10 92 488 29 13 8 48 48 22 45

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

Lane Width (ft) 10 12 11 10 12 12 10 10 10 12 12 12

Grade (%) -2% 2% 1% -6%

Storage Length (ft) 185 200 185 0 0 175 0 0

Storage Lanes 1 1 1 0 0 1 0 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99

Frt 0.850 0.991 0.850 0.947

Flt Protected 0.950 0.950 0.970 0.980

Satd. Flow (prot) 1702 3506 1577 1668 3375 0 0 1629 1470 0 1702 0

Flt Permitted 0.950 0.950 0.970 0.980

Satd. Flow (perm) 1702 3506 1577 1668 3375 0 0 1625 1470 0 1702 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 148 4 68 20

Link Speed (mph) 40 40 25 25

Link Distance (ft) 791 930 353 1006

Travel Time (s) 13.5 15.9 9.6 27.4

Confl. Peds. (#/hr) 3 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 0% 4% 0% 0% 5% 4% 0% 13% 2% 0% 5% 13%

Adj. Flow (vph) 18 714 11 100 530 32 14 9 52 52 24 49

Shared Lane Traffic (%)

Lane Group Flow (vph) 18 714 11 100 562 0 0 23 52 0 125 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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 0.99 1.03 1.11 1.01 1.01 1.10 1.10 1.10 0.96 0.96 0.96

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Split NA pm+ov Split NA

Protected Phases 5 2 1 6 4 4 1 8 8

Permitted Phases 2 4



2024 Base (No-Build)

Timing Plan: AM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 4 4 1 8 8

Switch Phase

Minimum Initial (s) 5.0 10.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 12.5 33.2 33.2 12.5 33.2 40.2 40.2 12.5 40.2 40.2

Total Split (s) 12.5 48.2 48.2 21.4 57.1 40.2 40.2 21.4 40.2 40.2

Total Split (%) 8.3% 32.1% 32.1% 14.3% 38.1% 26.8% 26.8% 14.3% 26.8% 26.8%

Maximum Green (s) 7.0 42.0 42.0 15.9 50.9 34.0 34.0 15.9 34.0 34.0

Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 3.3 3.3 3.0 3.3 3.3

All-Red Time (s) 2.5 2.0 2.0 2.5 2.0 2.9 2.9 2.5 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.5 5.2 5.2 4.5 5.2 5.2 4.5 5.2

Lead/Lag Lead Lag Lag Lead Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 8.0 8.0 2.0 8.0 0.2 0.2 2.0 0.2 0.2

Minimum Gap (s) 0.2 5.6 5.6 0.2 5.6 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None

Walk Time (s) 12.0 12.0 12.0 15.0 15.0 15.0 15.0

Flash Dont Walk (s) 15.0 15.0 15.0 19.0 19.0 19.0 19.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 7.1 100.7 100.7 13.8 111.6 6.7 18.5 13.2

Actuated g/C Ratio 0.05 0.67 0.67 0.09 0.74 0.04 0.12 0.09

v/c Ratio 0.23 0.30 0.01 0.65 0.22 0.32 0.22 0.74

Control Delay 109.3 7.5 0.0 92.4 6.9 80.3 6.2 80.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 109.3 7.5 0.0 92.4 6.9 80.3 6.2 80.8

LOS F A A F A F A F

Approach Delay 9.9 19.8 28.9 80.8

Approach LOS A B C F

Queue Length 50th (ft) 18 187 0 97 85 22 0 102

Queue Length 95th (ft) 50 275 0 166 114 55 19 169

Internal Link Dist (ft) 711 850 273 926

Turn Bay Length (ft) 185 200 185 175

Base Capacity (vph) 90 2352 1106 187 2512 380 270 412

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.20 0.30 0.01 0.53 0.22 0.06 0.19 0.30

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green, Master Intersection

Natural Cycle: 130

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.74

Intersection Signal Delay: 20.4 Intersection LOS: C



2024 Base (No-Build)

Timing Plan: AM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

Intersection Capacity Utilization 50.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     2: Driveway/Kingston Drive & William Penn Highway



2024 Base (No-Build)

Timing Plan: AM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 17 657 10 92 488 29 13 8 48 48 22 45

Future Volume (veh/h) 17 657 10 92 488 29 13 8 48 48 22 45

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1979 1919 1979 1876 1802 1817 1894 1701 1864 2136 2061 1941

Adj Flow Rate, veh/h 18 714 0 100 530 30 14 9 20 52 24 38

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 0 4 0 0 5 4 0 13 2 0 5 13

Cap, veh/h 46 2401 131 2331 132 47 30 188 76 35 55

Arrive On Green 0.01 0.22 0.00 0.15 1.00 1.00 0.04 0.05 0.05 0.08 0.09 0.08

Sat Flow, veh/h 1884 3645 1677 1787 3295 186 1005 646 1550 865 399 632

Grp Volume(v), veh/h 18 714 0 100 275 285 23 0 20 114 0 0

Grp Sat Flow(s),veh/h/ln 1884 1823 1677 1787 1712 1769 1651 0 1550 1896 0 0

Q Serve(g_s), s 1.4 24.6 0.0 8.1 0.0 0.0 2.0 0.0 1.7 8.8 0.0 0.0

Cycle Q Clear(g_c), s 1.4 24.6 0.0 8.1 0.0 0.0 2.0 0.0 1.7 8.8 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.11 0.61 1.00 0.46 0.33

Lane Grp Cap(c), veh/h 46 2401 131 1211 1251 77 0 188 166 0 0

V/C Ratio(X) 0.39 0.30 0.77 0.23 0.23 0.30 0.00 0.11 0.69 0.00 0.00

Avail Cap(c_a), veh/h 101 2401 201 1211 1251 385 0 477 442 0 0

HCM Platoon Ratio 0.33 0.33 0.33 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.97 0.97 0.00 0.99 0.99 0.99 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 73.3 29.7 0.0 62.8 0.0 0.0 69.4 0.0 58.9 66.8 0.0 0.0

Incr Delay (d2), s/veh 2.0 0.3 0.0 3.5 0.4 0.4 0.8 0.0 0.1 1.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.7 12.1 0.0 3.6 0.1 0.1 0.9 0.0 0.7 4.4 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 75.3 30.0 0.0 66.2 0.4 0.4 70.2 0.0 58.9 68.7 0.0 0.0

LnGrp LOS E C E A A E A E E A A

Approach Vol, veh/h 732 660 43 114

Approach Delay, s/veh 31.1 10.4 65.0 68.7

Approach LOS C B E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 15.5 104.0 12.2 8.1 111.3 18.3

Change Period (Y+Rc), s 5.5 6.2 * 6.2 5.5 6.2 6.2

Max Green Setting (Gmax), s 15.9 42.0 * 34 7.0 50.9 34.0

Max Q Clear Time (g_c+I1), s 10.1 26.6 4.0 3.4 2.0 10.8

Green Ext Time (p_c), s 0.1 12.2 0.0 0.0 23.1 0.0

Intersection Summary

HCM 6th Ctrl Delay 26.0

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



2024 Base (No-Build)

Timing Plan: AM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 2 684 59 51 560 0 43 0 19 3 0 2

Future Volume (vph) 2 684 59 51 560 0 43 0 19 3 0 2

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

Lane Width (ft) 10 12 14 10 13 13 11 11 16 10 12 12

Grade (%) -6% 3% -2% -4%

Storage Length (ft) 150 0 160 225 0 120 150 0

Storage Lanes 1 0 1 0 0 1 1 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.988 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1735 3532 0 1536 3567 0 0 1546 1580 1718 1647 0

Flt Permitted 0.416 0.318 0.757 0.726

Satd. Flow (perm) 760 3532 0 514 3567 0 0 1232 1580 1313 1647 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 11 70 392

Link Speed (mph) 40 40 25 25

Link Distance (ft) 930 317 318 447

Travel Time (s) 15.9 5.4 8.7 12.2

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Heavy Vehicles (%) 0% 4% 4% 8% 3% 0% 14% 0% 17% 0% 0% 0%

Adj. Flow (vph) 2 760 66 57 622 0 48 0 21 3 0 2

Shared Lane Traffic (%)

Lane Group Flow (vph) 2 826 0 57 622 0 0 48 21 3 2 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) 10 10 10 10

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.05 0.96 0.88 1.11 0.98 0.98 1.03 1.03 0.84 1.07 0.97 0.97

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1

Detector Template Left

Leading Detector (ft) 35 250 35 250 20 35 0 35 35

Trailing Detector (ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Position(ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Size(ft) 40 6 40 6 20 40 20 40 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 8 4

Detector Phase 5 2 1 6 8 8 8 4 4

Switch Phase



2024 Base (No-Build)

Timing Plan: AM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Minimum Initial (s) 5.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.0 34.6 13.0 34.6 13.0 13.0 13.0 13.0 13.0

Total Split (s) 17.0 97.0 21.0 101.0 32.0 32.0 32.0 32.0 32.0

Total Split (%) 11.3% 64.7% 14.0% 67.3% 21.3% 21.3% 21.3% 21.3% 21.3%

Maximum Green (s) 11.0 90.4 15.0 94.4 26.0 26.0 26.0 26.0 26.0

Yellow Time (s) 4.0 4.6 4.0 4.6 3.3 3.3 3.3 3.3 3.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.0 5.6 5.0 5.6 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 6.0 2.0 6.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 0.2 3.0 0.2 3.0 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max None C-Max None None None None None

Act Effct Green (s) 126.3 122.0 130.2 129.2 11.3 11.3 11.3 11.3

Actuated g/C Ratio 0.84 0.81 0.87 0.86 0.08 0.08 0.08 0.08

v/c Ratio 0.00 0.29 0.12 0.20 0.52 0.11 0.03 0.00

Control Delay 0.5 1.6 2.4 2.9 84.7 1.3 61.7 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 0.5 1.6 2.4 2.9 84.7 1.3 61.7 0.0

LOS A A A A F A E A

Approach Delay 1.6 2.9 59.3 37.0

Approach LOS A A E D

Queue Length 50th (ft) 0 30 6 44 46 0 3 0

Queue Length 95th (ft) m0 38 16 110 90 0 13 0

Internal Link Dist (ft) 850 237 238 367

Turn Bay Length (ft) 150 160 120 150

Base Capacity (vph) 740 2875 557 3072 221 341 236 617

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 0.00 0.29 0.10 0.20 0.22 0.06 0.01 0.00

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 124 (83%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.52

Intersection Signal Delay: 4.8 Intersection LOS: A

Intersection Capacity Utilization 47.0% ICU Level of Service A

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.



2024 Base (No-Build)

Timing Plan: AM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

Splits and Phases:     3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway



2024 Base (No-Build)

Timing Plan: AM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 2 684 59 51 560 0 43 0 19 3 0 2

Future Volume (veh/h) 2 684 59 51 560 0 43 0 19 3 0 2

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 2136 2076 2159 1728 1875 1921 1769 1979 1792 2057 2057 2057

Adj Flow Rate, veh/h 2 760 0 57 622 0 48 0 0 3 0 0

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 0 4 4 8 3 0 14 0 17 0 0 0

Cap, veh/h 806 3205 638 2992 0 118 0 133 96 0

Arrive On Green 0.02 1.00 0.00 0.04 0.84 0.00 0.04 0.00 0.00 0.05 0.00 0.00

Sat Flow, veh/h 2034 4048 0 1646 3656 0 1500 0 1519 1559 2057 0

Grp Volume(v), veh/h 2 760 0 57 622 0 48 0 0 3 0 0

Grp Sat Flow(s),veh/h/ln 2034 1972 0 1646 1781 0 1500 0 1519 1559 2057 0

Q Serve(g_s), s 0.0 0.0 0.0 0.8 5.1 0.0 4.8 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.8 5.1 0.0 4.8 0.0 0.0 0.2 0.0 0.0

Prop In Lane 1.00 0.00 1.00 0.00 1.00 1.00 1.00 0.00

Lane Grp Cap(c), veh/h 806 3205 638 2992 0 108 0 133 96 0

V/C Ratio(X) 0.00 0.24 0.09 0.21 0.00 0.44 0.00 0.02 0.00 0.00

Avail Cap(c_a), veh/h 949 3205 753 2992 0 308 0 341 370 0

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.96 0.96 0.00 1.00 1.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 2.4 0.0 0.0 1.6 2.3 0.0 70.9 0.0 0.0 68.3 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.2 0.0 0.0 0.2 0.0 1.1 0.0 0.0 0.0 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 0.1 0.0 0.2 1.3 0.0 1.9 0.0 0.0 0.1 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 2.4 0.2 0.0 1.6 2.5 0.0 72.0 0.0 0.0 68.3 0.0 0.0

LnGrp LOS A A A A A E A E A A

Approach Vol, veh/h 762 679 48 3

Approach Delay, s/veh 0.2 2.4 72.0 68.3

Approach LOS A A E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.5 127.5 12.0 6.4 131.6 12.0

Change Period (Y+Rc), s 6.0 6.6 6.0 6.0 6.6 6.0

Max Green Setting (Gmax), s 15.0 90.4 26.0 11.0 94.4 26.0

Max Q Clear Time (g_c+I1), s 2.8 2.0 2.2 2.0 7.1 6.8

Green Ext Time (p_c), s 0.0 33.1 0.0 0.0 24.6 0.0

Intersection Summary

HCM 6th Ctrl Delay 3.6

HCM 6th LOS A

Notes

Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



2024 Base (No-Build)

Timing Plan: PM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 89 1051 90 96 932 6 173 26 112 64 21 93

Future Volume (vph) 89 1051 90 96 932 6 173 26 112 64 21 93

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

Lane Width (ft) 10 10 10 11 11 11 12 12 12 10 10 11

Grade (%) -2% 2% 0% 0%

Storage Length (ft) 205 60 250 0 0 0 0 125

Storage Lanes 1 1 1 0 0 1 0 1

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 0.99 1.00 0.99

Frt 0.850 0.999 0.850 0.850

Flt Protected 0.950 0.950 0.958 0.964

Satd. Flow (prot) 1685 3369 1522 1710 3417 0 0 1820 1583 0 1688 1531

Flt Permitted 0.950 0.950 0.641 0.420

Satd. Flow (perm) 1682 3369 1522 1710 3417 0 0 1217 1560 0 735 1510

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 57 120 100

Link Speed (mph) 40 40 25 25

Link Distance (ft) 1593 791 1002 354

Travel Time (s) 27.2 13.5 27.3 9.7

Confl. Peds. (#/hr) 2 2 1 2 2 1

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 1% 1% 0% 1% 1% 0% 0% 0% 2% 0% 5% 2%

Adj. Flow (vph) 96 1130 97 103 1002 6 186 28 120 69 23 100

Shared Lane Traffic (%)

Lane Group Flow (vph) 96 1130 97 103 1008 0 0 214 120 0 92 100

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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 1.08 1.08 1.06 1.06 1.06 1.00 1.00 1.00 1.09 1.09 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1 0

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35 0

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Perm NA Perm Perm NA Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 8 8 4 4



2024 Base (No-Build)

Timing Plan: PM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 8 8 8 4 4 4

Switch Phase

Minimum Initial (s) 5.0 25.0 25.0 5.0 25.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.3 36.3 36.3 13.3 36.3 44.9 44.9 44.9 44.9 44.9 44.9

Total Split (s) 27.0 92.0 92.0 27.0 92.0 56.0 56.0 56.0 56.0 56.0 56.0

Total Split (%) 15.4% 52.6% 52.6% 15.4% 52.6% 32.0% 32.0% 32.0% 32.0% 32.0% 32.0%

Maximum Green (s) 20.7 85.7 85.7 20.7 85.7 50.1 50.1 50.1 50.1 50.1 50.1

Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.9 2.9 2.9 2.9 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.3 5.3 5.3 5.3 5.3 4.9 4.9 4.9 4.9

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 0.2 5.0 5.0 0.2 5.0 0.2 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 25.0 25.0 0.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None None

Walk Time (s) 13.0 13.0 13.0 16.0 16.0 16.0 16.0 16.0 16.0

Flash Dont Walk (s) 17.0 17.0 17.0 23.0 23.0 23.0 23.0 23.0 23.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 16.3 106.6 106.6 16.7 107.1 36.2 36.2 36.2 36.2

Actuated g/C Ratio 0.09 0.61 0.61 0.10 0.61 0.21 0.21 0.21 0.21

v/c Ratio 0.62 0.55 0.10 0.63 0.48 0.85 0.29 0.61 0.26

Control Delay 92.4 23.2 8.4 108.8 11.1 94.5 9.2 78.4 9.7

Queue Delay 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0

Total Delay 92.4 23.2 8.4 108.8 11.1 94.5 9.2 78.4 9.7

LOS F C A F B F A E A

Approach Delay 27.1 20.2 63.9 42.6

Approach LOS C C E D

Intersection Summary

Area Type: Other

Cycle Length: 175

Actuated Cycle Length: 175

Offset: 142 (81%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 95

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 29.7 Intersection LOS: C

Intersection Capacity Utilization 65.9% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: Penn Center Boulevard/Driveway & William Penn Highway



2024 Base (No-Build)

Timing Plan: PM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 89 1051 90 96 932 6 173 26 112 64 21 93

Future Volume (veh/h) 89 1051 90 96 932 6 173 26 112 64 21 93

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1964 1964 1979 1862 1862 1876 1900 1900 1870 1900 1826 1870

Adj Flow Rate, veh/h 96 1130 88 103 1002 0 186 28 67 69 23 0

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Percent Heavy Veh, % 1 1 0 1 1 0 0 0 2 0 5 2

Cap, veh/h 127 2323 1042 131 2223 313 41 340 115 34

Arrive On Green 0.07 0.62 0.62 0.15 1.00 0.00 0.21 0.22 0.22 0.21 0.22 0.00

Sat Flow, veh/h 1870 3731 1674 1773 3630 0 1278 192 1581 368 156 1585

Grp Volume(v), veh/h 96 1130 88 103 1002 0 214 0 67 92 0 0

Grp Sat Flow(s),veh/h/ln 1870 1865 1674 1773 1769 0 1470 0 1581 524 0 1585

Q Serve(g_s), s 8.8 28.7 3.7 9.8 0.0 0.0 0.0 0.0 6.1 10.7 0.0 0.0

Cycle Q Clear(g_c), s 8.8 28.7 3.7 9.8 0.0 0.0 23.5 0.0 6.1 34.2 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.00 0.87 1.00 0.75 1.00

Lane Grp Cap(c), veh/h 127 2323 1042 131 2223 346 0 340 146 0

V/C Ratio(X) 0.76 0.49 0.08 0.79 0.45 0.62 0.00 0.20 0.63 0.00

Avail Cap(c_a), veh/h 232 2323 1042 220 2223 458 0 462 251 0

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.86 0.86 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 80.1 17.9 13.2 73.3 0.0 0.0 63.5 0.0 56.3 77.1 0.0 0.0

Incr Delay (d2), s/veh 8.8 0.7 0.2 8.8 0.6 0.0 1.8 0.0 0.3 4.4 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 4.6 12.4 1.4 4.5 0.2 0.0 9.2 0.0 2.5 4.3 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 89.0 18.6 13.3 82.1 0.6 0.0 65.3 0.0 56.6 81.6 0.0 0.0

LnGrp LOS F B B F A E A E F A

Approach Vol, veh/h 1314 1105 281 92

Approach Delay, s/veh 23.4 8.2 63.2 81.6

Approach LOS C A E F

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 18.2 114.3 42.6 17.2 115.3 42.6

Change Period (Y+Rc), s * 6.3 * 6.3 5.9 * 6.3 * 6.3 5.9

Max Green Setting (Gmax), s * 21 * 86 50.1 * 21 * 86 50.1

Max Q Clear Time (g_c+I1), s 11.8 30.7 36.2 10.8 2.0 25.5

Green Ext Time (p_c), s 0.2 40.3 0.2 0.1 48.0 1.0

Intersection Summary

HCM 6th Ctrl Delay 23.3

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2024 Base (No-Build)

Timing Plan: PM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 66 1023 33 95 1009 77 43 20 131 69 30 48

Future Volume (vph) 66 1023 33 95 1009 77 43 20 131 69 30 48

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

Lane Width (ft) 10 12 11 10 12 12 10 10 10 12 12 12

Grade (%) -2% 2% 1% -6%

Storage Length (ft) 185 200 185 0 0 175 0 0

Storage Lanes 1 1 1 0 0 1 0 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 0.99

Frt 0.850 0.989 0.850 0.956

Flt Protected 0.950 0.950 0.967 0.977

Satd. Flow (prot) 1702 3610 1577 1668 3496 0 0 1680 1470 0 1796 0

Flt Permitted 0.950 0.950 0.967 0.977

Satd. Flow (perm) 1700 3610 1577 1668 3496 0 0 1672 1470 0 1796 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 93 5 136 12

Link Speed (mph) 40 40 25 25

Link Distance (ft) 791 930 353 1006

Travel Time (s) 13.5 15.9 9.6 27.4

Confl. Peds. (#/hr) 1 1 5 5

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 5% 2% 1% 0% 2%

Adj. Flow (vph) 69 1066 34 99 1051 80 45 21 136 72 31 50

Shared Lane Traffic (%)

Lane Group Flow (vph) 69 1066 34 99 1131 0 0 66 136 0 153 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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 0.99 1.03 1.11 1.01 1.01 1.10 1.10 1.10 0.96 0.96 0.96

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Split NA pm+ov Split NA

Protected Phases 5 2 1 6 4 4 1 8 8

Permitted Phases 2 4



2024 Base (No-Build)

Timing Plan: PM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 4 4 1 8 8

Switch Phase

Minimum Initial (s) 5.0 10.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 12.5 36.2 36.2 12.5 33.2 40.2 40.2 12.5 40.2 40.2

Total Split (s) 18.4 71.2 71.2 23.4 76.2 40.2 40.2 23.4 40.2 40.2

Total Split (%) 10.5% 40.7% 40.7% 13.4% 43.5% 23.0% 23.0% 13.4% 23.0% 23.0%

Maximum Green (s) 12.9 65.0 65.0 17.9 70.0 34.0 34.0 17.9 34.0 34.0

Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 3.3 3.3 3.0 3.3 3.3

All-Red Time (s) 2.5 2.0 2.0 2.5 2.0 2.9 2.9 2.5 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.5 5.2 5.2 4.5 5.2 5.2 4.5 5.2

Lead/Lag Lead Lag Lag Lead Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 8.0 8.0 2.0 8.0 0.2 0.2 2.0 0.2 0.2

Minimum Gap (s) 0.2 5.6 5.6 0.2 5.6 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None

Walk Time (s) 12.0 12.0 12.0 15.0 15.0 15.0 15.0

Flash Dont Walk (s) 15.0 15.0 15.0 19.0 19.0 19.0 19.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 11.7 111.3 111.3 15.2 114.8 10.7 26.7 17.7

Actuated g/C Ratio 0.07 0.64 0.64 0.09 0.66 0.06 0.15 0.10

v/c Ratio 0.61 0.46 0.03 0.68 0.49 0.65 0.40 0.80

Control Delay 125.3 5.3 0.1 107.7 13.9 106.7 8.9 98.2

Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 125.3 5.4 0.1 107.7 13.9 106.7 8.9 98.2

LOS F A A F B F A F

Approach Delay 12.3 21.5 40.8 98.2

Approach LOS B C D F

Intersection Summary

Area Type: Other

Cycle Length: 175

Actuated Cycle Length: 175

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green, Master Intersection

Natural Cycle: 140

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 23.3 Intersection LOS: C

Intersection Capacity Utilization 64.1% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     2: Driveway/Kingston Drive & William Penn Highway



2024 Base (No-Build)

Timing Plan: PM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 66 1023 33 95 1009 77 43 20 131 69 30 48

Future Volume (veh/h) 66 1023 33 95 1009 77 43 20 131 69 30 48

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1979 1964 1979 1876 1862 1876 1894 1820 1864 2121 2136 2106

Adj Flow Rate, veh/h 69 1066 0 99 1051 79 45 21 70 72 31 44

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Percent Heavy Veh, % 0 1 0 0 1 0 0 5 2 1 0 2

Cap, veh/h 98 2379 126 2189 164 89 42 226 99 43 60

Arrive On Green 0.03 0.43 0.00 0.14 1.00 1.00 0.07 0.07 0.07 0.10 0.10 0.10

Sat Flow, veh/h 1884 3731 1677 1787 3334 251 1200 560 1548 965 416 590

Grp Volume(v), veh/h 69 1066 0 99 557 573 66 0 70 147 0 0

Grp Sat Flow(s),veh/h/ln 1884 1865 1677 1787 1769 1816 1760 0 1548 1971 0 0

Q Serve(g_s), s 6.3 35.4 0.0 9.4 0.0 0.0 6.3 0.0 7.1 12.7 0.0 0.0

Cycle Q Clear(g_c), s 6.3 35.4 0.0 9.4 0.0 0.0 6.3 0.0 7.1 12.7 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.14 0.68 1.00 0.49 0.30

Lane Grp Cap(c), veh/h 98 2379 126 1161 1192 131 0 226 202 0 0

V/C Ratio(X) 0.71 0.45 0.79 0.48 0.48 0.50 0.00 0.31 0.73 0.00 0.00

Avail Cap(c_a), veh/h 150 2379 193 1161 1192 352 0 421 394 0 0

HCM Platoon Ratio 0.67 0.67 0.67 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.84 0.84 0.00 0.92 0.92 0.92 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 83.1 28.3 0.0 73.9 0.0 0.0 78.2 0.0 67.0 76.5 0.0 0.0

Incr Delay (d2), s/veh 2.9 0.5 0.0 4.8 1.3 1.3 1.1 0.0 0.3 1.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.2 17.0 0.0 4.2 0.4 0.4 3.0 0.0 2.9 6.6 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 86.1 28.8 0.0 78.7 1.3 1.3 79.3 0.0 67.3 78.4 0.0 0.0

LnGrp LOS F C E A A E A E E A A

Approach Vol, veh/h 1135 1229 136 147

Approach Delay, s/veh 32.3 7.5 73.2 78.4

Approach LOS C A E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 16.8 116.8 18.2 13.6 120.1 23.1

Change Period (Y+Rc), s 5.5 6.2 * 6.2 5.5 6.2 6.2

Max Green Setting (Gmax), s 17.9 65.0 * 34 12.9 70.0 34.0

Max Q Clear Time (g_c+I1), s 11.4 37.4 9.1 8.3 2.0 14.7

Green Ext Time (p_c), s 0.1 24.8 0.0 0.0 57.2 0.0

Intersection Summary

HCM 6th Ctrl Delay 25.5

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



2024 Base (No-Build)

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 4 1307 69 46 1129 4 79 0 32 3 0 5

Future Volume (vph) 4 1307 69 46 1129 4 79 0 32 3 0 5

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

Lane Width (ft) 10 12 14 10 13 13 11 11 16 10 12 12

Grade (%) -6% 3% -2% -4%

Storage Length (ft) 150 0 160 0 0 120 150 0

Storage Lanes 1 0 1 0 0 1 1 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 0.99 1.00 0.99

Frt 0.993 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1735 3650 0 1659 3635 0 0 1711 1849 1292 1625 0

Flt Permitted 0.218 0.147 0.754 0.620

Satd. Flow (perm) 398 3650 0 257 3635 0 0 1356 1824 842 1625 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 5 60 143

Link Speed (mph) 40 40 25 25

Link Distance (ft) 930 332 318 447

Travel Time (s) 15.9 5.7 8.7 12.2

Confl. Peds. (#/hr) 1 1 1 1 1 1 1 1

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Heavy Vehicles (%) 0% 1% 2% 0% 1% 25% 3% 0% 0% 33% 0% 0%

Adj. Flow (vph) 4 1390 73 49 1201 4 84 0 34 3 0 5

Shared Lane Traffic (%)

Lane Group Flow (vph) 4 1463 0 49 1205 0 0 84 34 3 5 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) 10 10 10 10

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.05 0.96 0.88 1.11 0.98 0.98 1.03 1.03 0.84 1.07 0.97 0.97

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1

Detector Template Left

Leading Detector (ft) 35 250 35 250 20 35 0 35 35

Trailing Detector (ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Position(ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Size(ft) 40 6 40 6 20 40 20 40 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 8 4



2024 Base (No-Build)

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 1 6 8 8 8 4 4

Switch Phase

Minimum Initial (s) 5.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.0 34.6 13.0 34.6 44.0 44.0 44.0 44.0 44.0

Total Split (s) 13.0 112.0 15.0 114.0 48.0 48.0 48.0 48.0 48.0

Total Split (%) 7.4% 64.0% 8.6% 65.1% 27.4% 27.4% 27.4% 27.4% 27.4%

Maximum Green (s) 7.0 105.4 9.0 107.4 42.0 42.0 42.0 42.0 42.0

Yellow Time (s) 4.0 4.6 4.0 4.6 3.3 3.3 3.3 3.3 3.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.6 6.0 6.6 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 6.0 2.0 6.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 0.2 3.0 0.2 3.0 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max None C-Max None None None None None

Walk Time (s) 13.0 13.0 16.0 16.0 16.0 16.0 16.0

Flash Dont Walk (s) 15.0 15.0 22.0 22.0 22.0 22.0 22.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 142.3 137.7 146.7 144.8 15.4 15.4 15.4 15.4

Actuated g/C Ratio 0.81 0.79 0.84 0.83 0.09 0.09 0.09 0.09

v/c Ratio 0.01 0.51 0.19 0.40 0.71 0.16 0.04 0.02

Control Delay 1.5 3.2 4.4 5.0 106.5 4.7 70.3 0.2

Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 1.5 3.3 4.4 5.0 106.5 4.7 70.3 0.2

LOS A A A A F A E A

Approach Delay 3.3 5.0 77.2 26.5

Approach LOS A A E C

Intersection Summary

Area Type: Other

Cycle Length: 175

Actuated Cycle Length: 175

Offset: 169 (97%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 105

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 7.2 Intersection LOS: A

Intersection Capacity Utilization 64.0% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway



2024 Base (No-Build)

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 4 1307 69 46 1129 4 79 0 32 3 0 5

Future Volume (veh/h) 4 1307 69 46 1129 4 79 0 32 3 0 5

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 2136 2121 2190 1847 1905 1536 1934 1979 2058 1562 2057 2057

Adj Flow Rate, veh/h 4 1390 0 49 1201 4 84 0 0 3 0 1

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Percent Heavy Veh, % 0 1 2 0 1 25 3 0 0 33 0 0

Cap, veh/h 436 3198 391 3014 10 151 0 146 0 129

Arrive On Green 0.01 1.00 0.00 0.03 0.81 0.81 0.07 0.00 0.00 0.07 0.00 0.07

Sat Flow, veh/h 2034 4136 0 1759 3701 12 1482 0 1744 1181 0 1736

Grp Volume(v), veh/h 4 1390 0 49 587 618 84 0 0 3 0 1

Grp Sat Flow(s),veh/h/ln 2034 2015 0 1759 1810 1903 1482 0 1744 1181 0 1736

Q Serve(g_s), s 0.1 0.0 0.0 0.9 15.6 15.6 9.7 0.0 0.0 0.0 0.0 0.1

Cycle Q Clear(g_c), s 0.1 0.0 0.0 0.9 15.6 15.6 9.8 0.0 0.0 0.3 0.0 0.1

Prop In Lane 1.00 0.00 1.00 0.01 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 436 3198 391 1474 1550 151 0 146 0 129

V/C Ratio(X) 0.01 0.43 0.13 0.40 0.40 0.56 0.00 0.02 0.00 0.01

Avail Cap(c_a), veh/h 507 3198 436 1474 1550 398 0 341 0 417

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.89 0.89 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 3.9 0.0 0.0 2.9 4.5 4.5 79.6 0.0 0.0 75.1 0.0 75.0

Incr Delay (d2), s/veh 0.0 0.4 0.0 0.1 0.8 0.8 1.2 0.0 0.0 0.0 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 0.2 0.0 0.3 5.3 5.5 3.8 0.0 0.0 0.1 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 4.0 0.4 0.0 3.0 5.3 5.2 80.7 0.0 0.0 75.2 0.0 75.0

LnGrp LOS A A A A A F A E A E

Approach Vol, veh/h 1394 1254 84 4

Approach Delay, s/veh 0.4 5.2 80.7 75.1

Approach LOS A A F E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.5 145.5 19.0 6.9 149.1 19.0

Change Period (Y+Rc), s 6.0 6.6 6.0 6.0 6.6 6.0

Max Green Setting (Gmax), s 9.0 105.4 42.0 7.0 107.4 42.0

Max Q Clear Time (g_c+I1), s 2.9 2.0 2.3 2.1 17.6 11.8

Green Ext Time (p_c), s 0.0 81.4 0.0 0.0 62.7 0.1

Intersection Summary

HCM 6th Ctrl Delay 5.2

HCM 6th LOS A

Notes

Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



2024 Base (No-Build)

Timing Plan: SAT Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 81 1161 77 137 978 4 125 21 98 80 16 100

Future Volume (vph) 81 1161 77 137 978 4 125 21 98 80 16 100

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

Lane Width (ft) 10 10 10 11 11 11 12 12 12 10 10 11

Grade (%) -2% 2% 0% 0%

Storage Length (ft) 205 60 250 0 0 0 0 125

Storage Lanes 1 1 1 0 0 1 0 1

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 0.99 1.00

Frt 0.850 0.999 0.850 0.850

Flt Protected 0.950 0.950 0.959 0.960

Satd. Flow (prot) 1702 3403 1522 1694 3417 0 0 1794 1599 0 1702 1546

Flt Permitted 0.950 0.950 0.625 0.484

Satd. Flow (perm) 1702 3403 1522 1694 3417 0 0 1169 1578 0 858 1546

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 67 101 103

Link Speed (mph) 40 40 25 25

Link Distance (ft) 1593 791 1002 354

Travel Time (s) 27.2 13.5 27.3 9.7

Confl. Peds. (#/hr) 1 1

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Heavy Vehicles (%) 0% 0% 0% 2% 1% 0% 1% 5% 1% 0% 0% 1%

Adj. Flow (vph) 84 1197 79 141 1008 4 129 22 101 82 16 103

Shared Lane Traffic (%)

Lane Group Flow (vph) 84 1197 79 141 1012 0 0 151 101 0 98 103

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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 1.08 1.08 1.06 1.06 1.06 1.00 1.00 1.00 1.09 1.09 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1 0

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35 0

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Perm NA Perm Perm NA Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 8 8 4 4



2024 Base (No-Build)

Timing Plan: SAT Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 8 8 8 4 4 4

Switch Phase

Minimum Initial (s) 5.0 25.0 25.0 5.0 25.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 24.3 36.3 36.3 13.3 36.3 44.9 44.9 44.9 44.9 44.9 44.9

Total Split (s) 25.0 76.0 76.0 28.0 79.0 46.0 46.0 46.0 46.0 46.0 46.0

Total Split (%) 16.7% 50.7% 50.7% 18.7% 52.7% 30.7% 30.7% 30.7% 30.7% 30.7% 30.7%

Maximum Green (s) 18.7 69.7 69.7 21.7 72.7 40.1 40.1 40.1 40.1 40.1 40.1

Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.9 2.9 2.9 2.9 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.3 5.3 5.3 5.3 5.3 4.9 4.9 4.9 4.9

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 0.2 5.0 5.0 0.2 5.0 0.2 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 25.0 25.0 0.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None None

Walk Time (s) 13.0 13.0 13.0 16.0 16.0 16.0 16.0 16.0 16.0

Flash Dont Walk (s) 17.0 17.0 17.0 23.0 23.0 23.0 23.0 23.0 23.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 13.8 91.6 91.6 18.3 96.1 24.6 24.6 24.6 24.6

Actuated g/C Ratio 0.09 0.61 0.61 0.12 0.64 0.16 0.16 0.16 0.16

v/c Ratio 0.54 0.58 0.08 0.68 0.46 0.79 0.29 0.70 0.30

Control Delay 76.9 20.6 4.9 88.5 9.3 86.2 10.6 82.9 10.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 76.9 20.6 4.9 88.5 9.3 86.2 10.6 82.9 10.7

LOS E C A F A F B F B

Approach Delay 23.2 19.0 55.9 45.9

Approach LOS C B E D

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 113 (75%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 110

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 25.9 Intersection LOS: C

Intersection Capacity Utilization 67.9% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: Penn Center Boulevard/Driveway & William Penn Highway



2024 Base (No-Build)

Timing Plan: SAT Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 81 1161 77 137 978 4 125 21 98 80 16 100

Future Volume (veh/h) 81 1161 77 137 978 4 125 21 98 80 16 100

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1979 1979 1979 1847 1862 1876 1885 1826 1885 1900 1900 1885

Adj Flow Rate, veh/h 84 1197 69 141 1008 0 129 22 69 82 16 0

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Percent Heavy Veh, % 0 0 0 2 1 0 1 5 1 0 0 1

Cap, veh/h 118 2325 1037 174 2316 281 40 286 146 25

Arrive On Green 0.06 0.62 0.62 0.13 0.87 0.00 0.17 0.18 0.18 0.17 0.18 0.00

Sat Flow, veh/h 1884 3759 1677 1759 3630 0 1322 225 1595 569 140 1598

Grp Volume(v), veh/h 84 1197 69 141 1008 0 151 0 69 98 0 0

Grp Sat Flow(s),veh/h/ln 1884 1880 1677 1759 1769 0 1548 0 1595 708 0 1598

Q Serve(g_s), s 6.6 26.7 2.5 11.7 8.9 0.0 0.0 0.0 5.6 9.8 0.0 0.0

Cycle Q Clear(g_c), s 6.6 26.7 2.5 11.7 8.9 0.0 13.3 0.0 5.6 23.1 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.00 0.85 1.00 0.84 1.00

Lane Grp Cap(c), veh/h 118 2325 1037 174 2316 311 0 286 166 0

V/C Ratio(X) 0.71 0.51 0.07 0.81 0.44 0.48 0.00 0.24 0.59 0.00

Avail Cap(c_a), veh/h 247 2325 1037 266 2316 446 0 437 298 0

HCM Platoon Ratio 1.00 1.00 1.00 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.87 0.87 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 68.9 16.0 11.4 63.7 3.9 0.0 56.4 0.0 52.8 66.0 0.0 0.0

Incr Delay (d2), s/veh 7.6 0.8 0.1 9.0 0.5 0.0 1.2 0.0 0.4 3.3 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.4 11.3 0.9 5.5 2.5 0.0 5.5 0.0 2.3 3.9 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 76.5 16.8 11.5 72.8 4.4 0.0 57.5 0.0 53.2 69.3 0.0 0.0

LnGrp LOS E B B E A E A D E A

Approach Vol, veh/h 1350 1149 220 98

Approach Delay, s/veh 20.3 12.8 56.2 69.3

Approach LOS C B E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 20.2 98.1 31.8 14.7 103.5 31.8

Change Period (Y+Rc), s * 6.3 * 6.3 5.9 * 6.3 * 6.3 5.9

Max Green Setting (Gmax), s * 22 * 70 40.1 * 19 * 73 40.1

Max Q Clear Time (g_c+I1), s 13.7 28.7 25.1 8.6 10.9 15.3

Green Ext Time (p_c), s 0.2 33.5 0.2 0.1 40.1 0.8

Intersection Summary

HCM 6th Ctrl Delay 21.8

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2024 Base (No-Build)

Timing Plan: SAT Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 42 1206 49 114 1152 70 40 13 114 64 16 48

Future Volume (vph) 42 1206 49 114 1152 70 40 13 114 64 16 48

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

Lane Width (ft) 10 12 11 10 13 13 10 10 10 12 12 12

Grade (%) -2% 2% 1% -6%

Storage Length (ft) 185 200 185 0 0 175 0 0

Storage Lanes 1 1 1 0 0 1 0 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99

Frt 0.850 0.991 0.850 0.950

Flt Protected 0.950 0.950 0.964 0.975

Satd. Flow (prot) 1702 3610 1577 1635 3660 0 0 1668 1500 0 1771 0

Flt Permitted 0.950 0.950 0.964 0.975

Satd. Flow (perm) 1702 3610 1577 1635 3660 0 0 1664 1500 0 1771 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 108 4 115 19

Link Speed (mph) 40 40 25 25

Link Distance (ft) 791 930 353 1006

Travel Time (s) 13.5 15.9 9.6 27.4

Confl. Peds. (#/hr) 3 3

Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Heavy Vehicles (%) 0% 1% 0% 2% 0% 0% 0% 8% 0% 2% 0% 2%

Adj. Flow (vph) 42 1218 49 115 1164 71 40 13 115 65 16 48

Shared Lane Traffic (%)

Lane Group Flow (vph) 42 1218 49 115 1235 0 0 53 115 0 129 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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 0.99 1.03 1.11 0.97 0.97 1.10 1.10 1.10 0.96 0.96 0.96

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Split NA pm+ov Split NA

Protected Phases 5 2 1 6 4 4 1 8 8

Permitted Phases 2 4



2024 Base (No-Build)

Timing Plan: SAT Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 4 4 1 8 8

Switch Phase

Minimum Initial (s) 5.0 10.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 12.5 33.2 33.2 12.5 33.2 40.2 40.2 12.5 40.2 40.2

Total Split (s) 12.6 54.4 54.4 15.2 57.0 40.2 40.2 15.2 40.2 40.2

Total Split (%) 8.4% 36.3% 36.3% 10.1% 38.0% 26.8% 26.8% 10.1% 26.8% 26.8%

Maximum Green (s) 7.1 48.2 48.2 9.7 50.8 34.0 34.0 9.7 34.0 34.0

Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 3.3 3.3 3.0 3.3 3.3

All-Red Time (s) 2.5 2.0 2.0 2.5 2.0 2.9 2.9 2.5 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.5 5.2 5.2 4.5 5.2 5.2 4.5 5.2

Lead/Lag Lead Lag Lag Lead Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 8.0 8.0 2.0 8.0 0.2 0.2 2.0 0.2 0.2

Minimum Gap (s) 0.2 5.6 5.6 0.2 5.6 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None

Walk Time (s) 12.0 12.0 12.0 15.0 15.0 15.0 15.0

Flash Dont Walk (s) 15.0 15.0 15.0 19.0 19.0 19.0 19.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 7.6 99.3 99.3 10.7 104.5 8.9 18.9 13.2

Actuated g/C Ratio 0.05 0.66 0.66 0.07 0.70 0.06 0.13 0.09

v/c Ratio 0.49 0.51 0.05 0.99 0.48 0.54 0.40 0.75

Control Delay 109.4 4.4 0.1 152.4 9.0 87.7 10.1 80.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 109.4 4.4 0.1 152.4 9.0 87.7 10.1 80.9

LOS F A A F A F B F

Approach Delay 7.6 21.2 34.6 80.9

Approach LOS A C C F

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green, Master Intersection

Natural Cycle: 150

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.99

Intersection Signal Delay: 18.5 Intersection LOS: B

Intersection Capacity Utilization 67.5% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     2: Driveway/Kingston Drive & William Penn Highway



2024 Base (No-Build)

Timing Plan: SAT Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 42 1206 49 114 1152 70 40 13 114 64 16 48

Future Volume (veh/h) 42 1206 49 114 1152 70 40 13 114 64 16 48

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1979 1964 1979 1847 1952 1952 1894 1776 1894 2106 2136 2106

Adj Flow Rate, veh/h 42 1218 0 115 1164 71 40 13 70 65 16 31

Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Percent Heavy Veh, % 0 1 0 2 0 0 0 8 0 2 0 2

Cap, veh/h 68 2387 125 2397 146 91 29 226 97 24 46

Arrive On Green 0.01 0.21 0.00 0.14 1.00 1.00 0.06 0.07 0.07 0.08 0.08 0.08

Sat Flow, veh/h 1884 3731 1677 1759 3550 216 1291 420 1585 1145 282 546

Grp Volume(v), veh/h 42 1218 0 115 607 628 53 0 70 112 0 0

Grp Sat Flow(s),veh/h/ln 1884 1865 1677 1759 1854 1913 1711 0 1585 1973 0 0

Q Serve(g_s), s 3.3 43.3 0.0 9.7 0.0 0.0 4.5 0.0 6.0 8.3 0.0 0.0

Cycle Q Clear(g_c), s 3.3 43.3 0.0 9.7 0.0 0.0 4.5 0.0 6.0 8.3 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.11 0.75 1.00 0.58 0.28

Lane Grp Cap(c), veh/h 68 2387 125 1252 1291 120 0 226 167 0 0

V/C Ratio(X) 0.62 0.51 0.92 0.49 0.49 0.44 0.00 0.31 0.67 0.00 0.00

Avail Cap(c_a), veh/h 102 2387 125 1252 1291 399 0 484 460 0 0

HCM Platoon Ratio 0.33 0.33 0.33 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.81 0.81 0.00 0.88 0.88 0.88 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 73.1 38.4 0.0 63.9 0.0 0.0 67.3 0.0 57.8 67.1 0.0 0.0

Incr Delay (d2), s/veh 2.7 0.6 0.0 50.2 1.2 1.2 0.9 0.0 0.3 1.7 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.7 21.9 0.0 5.7 0.4 0.4 2.0 0.0 2.4 4.3 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 75.8 39.0 0.0 114.1 1.2 1.2 68.2 0.0 58.1 68.8 0.0 0.0

LnGrp LOS E D F A A E A E E A A

Approach Vol, veh/h 1260 1350 123 112

Approach Delay, s/veh 40.2 10.8 62.5 68.8

Approach LOS D B E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 15.2 101.2 15.7 9.9 106.5 17.9

Change Period (Y+Rc), s 5.5 6.2 * 6.2 5.5 6.2 6.2

Max Green Setting (Gmax), s 9.7 48.2 * 34 7.1 50.8 34.0

Max Q Clear Time (g_c+I1), s 11.7 45.3 8.0 5.3 2.0 10.3

Green Ext Time (p_c), s 0.0 2.8 0.0 0.0 44.6 0.0

Intersection Summary

HCM 6th Ctrl Delay 28.4

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



2024 Base (No-Build)

Timing Plan: SAT Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 2 1317 127 99 1232 4 126 1 45 1 0 3

Future Volume (vph) 2 1317 127 99 1232 4 126 1 45 1 0 3

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

Lane Width (ft) 10 12 14 10 12 14 11 11 16 10 12 12

Grade (%) -6% 3% -2% -4%

Storage Length (ft) 150 0 160 0 0 120 150 0

Storage Lanes 1 0 1 0 0 1 1 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.987 0.850 0.850

Flt Protected 0.950 0.950 0.953 0.950

Satd. Flow (prot) 1735 3670 0 1659 3521 0 0 1768 1812 1718 1647 0

Flt Permitted 0.193 0.119 0.726 0.519

Satd. Flow (perm) 353 3670 0 208 3521 0 0 1347 1812 939 1647 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 12 113 148

Link Speed (mph) 40 40 25 25

Link Distance (ft) 930 328 318 447

Travel Time (s) 15.9 5.6 8.7 12.2

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 0% 0% 0% 1% 0% 0% 0% 2% 0% 0% 0%

Adj. Flow (vph) 2 1372 132 103 1283 4 131 1 47 1 0 3

Shared Lane Traffic (%)

Lane Group Flow (vph) 2 1504 0 103 1287 0 0 132 47 1 3 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) 10 10 10 10

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.05 0.96 0.88 1.11 1.02 0.94 1.03 1.03 0.84 1.07 0.97 0.97

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1

Detector Template Left

Leading Detector (ft) 35 250 35 250 20 35 0 35 35

Trailing Detector (ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Position(ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Size(ft) 40 6 40 6 20 40 20 40 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 8 4

Detector Phase 5 2 1 6 8 8 8 4 4

Switch Phase



2024 Base (No-Build)

Timing Plan: SAT Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Minimum Initial (s) 5.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.0 34.6 13.0 34.6 13.0 13.0 13.0 13.0 13.0

Total Split (s) 13.0 95.0 20.0 102.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 8.7% 63.3% 13.3% 68.0% 23.3% 23.3% 23.3% 23.3% 23.3%

Maximum Green (s) 7.0 88.4 14.0 95.4 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 4.0 4.6 4.0 4.6 3.3 3.3 3.3 3.3 3.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.6 6.0 6.6 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 6.0 2.0 6.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 0.2 3.0 0.2 3.0 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max None C-Max None None None None None

Act Effct Green (s) 110.7 105.1 118.8 116.1 19.1 19.1 19.1 19.1

Actuated g/C Ratio 0.74 0.70 0.79 0.77 0.13 0.13 0.13 0.13

v/c Ratio 0.01 0.58 0.44 0.47 0.77 0.14 0.01 0.01

Control Delay 2.0 4.0 10.0 7.8 90.0 0.9 53.0 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 2.0 4.0 10.0 7.8 90.0 0.9 53.0 0.0

LOS A A B A F A D A

Approach Delay 4.0 8.0 66.6 13.3

Approach LOS A A E B

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 121 (81%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.77

Intersection Signal Delay: 9.5 Intersection LOS: A

Intersection Capacity Utilization 75.1% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway



2024 Base (No-Build)

Timing Plan: SAT Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 2 1317 127 99 1232 4 126 1 45 1 0 3

Future Volume (veh/h) 2 1317 127 99 1232 4 126 1 45 1 0 3

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 2136 2136 2221 1847 1832 1921 1979 1979 2027 2057 2057 2057

Adj Flow Rate, veh/h 2 1372 0 103 1283 4 131 1 0 1 0 1

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Percent Heavy Veh, % 0 0 0 0 1 0 0 0 2 0 0 0

Cap, veh/h 369 3011 396 2748 9 198 1 241 0 177

Arrive On Green 0.01 1.00 0.00 0.03 0.77 0.77 0.10 0.10 0.00 0.10 0.00 0.10

Sat Flow, veh/h 2034 4165 0 1759 3560 11 1482 11 1717 1558 0 1743

Grp Volume(v), veh/h 2 1372 0 103 627 660 132 0 0 1 0 1

Grp Sat Flow(s),veh/h/ln 2034 2029 0 1759 1741 1830 1493 0 1717 1558 0 1743

Q Serve(g_s), s 0.0 0.0 0.0 2.1 19.3 19.3 13.0 0.0 0.0 0.0 0.0 0.1

Cycle Q Clear(g_c), s 0.0 0.0 0.0 2.1 19.3 19.3 13.1 0.0 0.0 0.1 0.0 0.1

Prop In Lane 1.00 0.00 1.00 0.01 0.99 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 369 3011 396 1344 1413 199 0 241 0 177

V/C Ratio(X) 0.01 0.46 0.26 0.47 0.47 0.66 0.00 0.00 0.00 0.01

Avail Cap(c_a), veh/h 458 3011 502 1344 1413 337 0 384 0 337

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.86 0.86 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 5.6 0.0 0.0 3.9 6.1 6.1 66.5 0.0 0.0 60.6 0.0 60.6

Incr Delay (d2), s/veh 0.0 0.4 0.0 0.1 1.2 1.1 1.4 0.0 0.0 0.0 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 0.2 0.0 0.7 6.5 6.8 5.1 0.0 0.0 0.0 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 5.6 0.4 0.0 4.0 7.3 7.2 67.9 0.0 0.0 60.6 0.0 60.6

LnGrp LOS A A A A A E A E A E

Approach Vol, veh/h 1374 1390 132 2

Approach Delay, s/veh 0.4 7.0 67.9 60.6

Approach LOS A A E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.9 117.9 21.2 6.4 122.4 21.2

Change Period (Y+Rc), s 6.0 6.6 6.0 6.0 6.6 6.0

Max Green Setting (Gmax), s 14.0 88.4 29.0 7.0 95.4 29.0

Max Q Clear Time (g_c+I1), s 4.1 2.0 2.1 2.0 21.3 15.1

Green Ext Time (p_c), s 0.1 69.7 0.0 0.0 58.3 0.2

Intersection Summary

HCM 6th Ctrl Delay 6.7

HCM 6th LOS A

Notes

Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



2029 Base (No-Build) Conditions



2029 Base (No-Build)

Timing Plan: AM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 70 663 134 90 408 5 95 11 40 40 13 71

Future Volume (vph) 70 663 134 90 408 5 95 11 40 40 13 71

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

Lane Width (ft) 10 10 10 11 11 11 12 12 12 10 10 11

Grade (%) -2% 2% 0% 0%

Storage Length (ft) 205 60 250 0 0 0 0 125

Storage Lanes 1 1 1 0 0 1 0 1

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.850 0.998 0.850 0.850

Flt Protected 0.950 0.950 0.957 0.964

Satd. Flow (prot) 1506 3304 1507 1677 3317 0 0 1802 1380 0 1477 1473

Flt Permitted 0.950 0.950 0.707 0.590

Satd. Flow (perm) 1506 3304 1507 1677 3317 0 0 1331 1380 0 904 1473

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 67 1 70 74

Link Speed (mph) 40 40 25 25

Link Distance (ft) 1593 791 1002 354

Travel Time (s) 27.2 13.5 27.3 9.7

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 13% 3% 1% 3% 4% 0% 0% 9% 17% 21% 0% 6%

Adj. Flow (vph) 73 691 140 94 425 5 99 11 42 42 14 74

Shared Lane Traffic (%)

Lane Group Flow (vph) 73 691 140 94 430 0 0 110 42 0 56 74

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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 1.08 1.08 1.06 1.06 1.06 1.00 1.00 1.00 1.09 1.09 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1 0

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35 0

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Perm NA Perm Perm NA Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 8 8 4 4

Detector Phase 5 2 2 1 6 8 8 8 4 4 4

Switch Phase



2029 Base (No-Build)

Timing Plan: AM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Minimum Initial (s) 5.0 25.0 25.0 5.0 25.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.3 31.3 31.3 13.3 31.3 23.9 23.9 23.9 23.9 23.9 23.9

Total Split (s) 31.0 76.0 76.0 33.0 78.0 41.0 41.0 41.0 41.0 41.0 41.0

Total Split (%) 20.7% 50.7% 50.7% 22.0% 52.0% 27.3% 27.3% 27.3% 27.3% 27.3% 27.3%

Maximum Green (s) 24.7 69.7 69.7 26.7 71.7 35.1 35.1 35.1 35.1 35.1 35.1

Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.9 2.9 2.9 2.9 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.3 5.3 5.3 5.3 5.3 4.9 4.9 4.9 4.9

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 0.2 5.0 5.0 0.2 5.0 0.2 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 25.0 25.0 0.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None None

Act Effct Green (s) 13.7 100.9 100.9 14.8 102.0 18.8 18.8 18.8 18.8

Actuated g/C Ratio 0.09 0.67 0.67 0.10 0.68 0.13 0.13 0.13 0.13

v/c Ratio 0.53 0.31 0.14 0.57 0.19 0.66 0.18 0.50 0.30

Control Delay 78.2 11.7 6.1 83.7 7.5 80.2 4.9 74.5 14.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 78.2 11.7 6.1 83.7 7.5 80.2 4.9 74.5 14.1

LOS E B A F A F A E B

Approach Delay 16.2 21.1 59.4 40.1

Approach LOS B C E D

Queue Length 50th (ft) 69 137 23 93 53 104 0 52 0

Queue Length 95th (ft) 122 220 62 160 74 166 12 96 47

Internal Link Dist (ft) 1513 711 922 274

Turn Bay Length (ft) 205 60 250 125

Base Capacity (vph) 258 2222 1035 309 2255 320 385 217 410

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.28 0.31 0.14 0.30 0.19 0.34 0.11 0.26 0.18

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 100 (67%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 23.4 Intersection LOS: C

Intersection Capacity Utilization 51.2% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     1: Penn Center Boulevard/Driveway & William Penn Highway



2029 Base (No-Build)

Timing Plan: AM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 70 663 134 90 408 5 95 11 40 40 13 71

Future Volume (veh/h) 70 663 134 90 408 5 95 11 40 40 13 71

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1784 1934 1964 1832 1817 1876 1900 1767 1648 1589 1900 1811

Adj Flow Rate, veh/h 73 691 115 94 425 0 99 11 22 42 14 0

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Percent Heavy Veh, % 13 3 1 3 4 0 0 9 17 21 0 6

Cap, veh/h 103 2557 1158 125 2442 204 18 180 96 27

Arrive On Green 0.06 0.70 0.70 0.14 1.00 0.00 0.12 0.13 0.13 0.12 0.13 0.00

Sat Flow, veh/h 1699 3674 1664 1745 3543 0 1225 136 1397 415 207 1535

Grp Volume(v), veh/h 73 691 115 94 425 0 110 0 22 56 0 0

Grp Sat Flow(s),veh/h/ln 1699 1837 1664 1745 1726 0 1361 0 1397 622 0 1535

Q Serve(g_s), s 6.3 10.6 3.4 7.8 0.0 0.0 0.0 0.0 2.1 4.7 0.0 0.0

Cycle Q Clear(g_c), s 6.3 10.6 3.4 7.8 0.0 0.0 11.6 0.0 2.1 16.3 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.00 0.90 1.00 0.75 1.00

Lane Grp Cap(c), veh/h 103 2557 1158 125 2442 212 0 180 118 0

V/C Ratio(X) 0.71 0.27 0.10 0.75 0.17 0.52 0.00 0.12 0.47 0.00

Avail Cap(c_a), veh/h 291 2557 1158 322 2442 364 0 336 285 0

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.98 0.98 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 69.2 8.5 7.5 62.9 0.0 0.0 62.4 0.0 57.8 68.0 0.0 0.0

Incr Delay (d2), s/veh 8.7 0.3 0.2 8.5 0.2 0.0 2.0 0.0 0.3 2.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.0 4.1 1.2 3.5 0.1 0.0 4.2 0.0 0.8 2.3 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 77.9 8.8 7.6 71.5 0.2 0.0 64.3 0.0 58.1 70.9 0.0 0.0

LnGrp LOS E A A E A E A E E A

Approach Vol, veh/h 879 519 132 56

Approach Delay, s/veh 14.4 13.1 63.3 70.9

Approach LOS B B E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 16.1 109.7 24.3 14.4 111.4 24.3

Change Period (Y+Rc), s * 6.3 * 6.3 5.9 * 6.3 * 6.3 5.9

Max Green Setting (Gmax), s * 27 * 70 35.1 * 25 * 72 35.1

Max Q Clear Time (g_c+I1), s 9.8 12.6 18.3 8.3 2.0 13.6

Green Ext Time (p_c), s 0.2 22.1 0.1 0.1 14.3 0.4

Intersection Summary

HCM 6th Ctrl Delay 20.0

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2029 Base (No-Build)

Timing Plan: AM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 18 673 10 95 501 30 13 8 49 49 23 46

Future Volume (vph) 18 673 10 95 501 30 13 8 49 49 23 46

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

Lane Width (ft) 10 12 11 10 12 12 10 10 10 12 12 12

Grade (%) -2% 2% 1% -6%

Storage Length (ft) 185 200 185 0 0 175 0 0

Storage Lanes 1 1 1 0 0 1 0 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99

Frt 0.850 0.991 0.850 0.947

Flt Protected 0.950 0.950 0.970 0.980

Satd. Flow (prot) 1702 3506 1577 1668 3375 0 0 1629 1470 0 1702 0

Flt Permitted 0.950 0.950 0.970 0.980

Satd. Flow (perm) 1702 3506 1577 1668 3375 0 0 1625 1470 0 1702 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 148 4 68 20

Link Speed (mph) 40 40 25 25

Link Distance (ft) 791 930 353 1006

Travel Time (s) 13.5 15.9 9.6 27.4

Confl. Peds. (#/hr) 3 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 0% 4% 0% 0% 5% 4% 0% 13% 2% 0% 5% 13%

Adj. Flow (vph) 20 732 11 103 545 33 14 9 53 53 25 50

Shared Lane Traffic (%)

Lane Group Flow (vph) 20 732 11 103 578 0 0 23 53 0 128 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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 0.99 1.03 1.11 1.01 1.01 1.10 1.10 1.10 0.96 0.96 0.96

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Split NA pm+ov Split NA

Protected Phases 5 2 1 6 4 4 1 8 8

Permitted Phases 2 4



2029 Base (No-Build)

Timing Plan: AM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 4 4 1 8 8

Switch Phase

Minimum Initial (s) 5.0 10.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 12.5 33.2 33.2 12.5 33.2 40.2 40.2 12.5 40.2 40.2

Total Split (s) 12.5 48.2 48.2 21.4 57.1 40.2 40.2 21.4 40.2 40.2

Total Split (%) 8.3% 32.1% 32.1% 14.3% 38.1% 26.8% 26.8% 14.3% 26.8% 26.8%

Maximum Green (s) 7.0 42.0 42.0 15.9 50.9 34.0 34.0 15.9 34.0 34.0

Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 3.3 3.3 3.0 3.3 3.3

All-Red Time (s) 2.5 2.0 2.0 2.5 2.0 2.9 2.9 2.5 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.5 5.2 5.2 4.5 5.2 5.2 4.5 5.2

Lead/Lag Lead Lag Lag Lead Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 8.0 8.0 2.0 8.0 0.2 0.2 2.0 0.2 0.2

Minimum Gap (s) 0.2 5.6 5.6 0.2 5.6 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None

Walk Time (s) 12.0 12.0 12.0 15.0 15.0 15.0 15.0

Flash Dont Walk (s) 15.0 15.0 15.0 19.0 19.0 19.0 19.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 7.1 100.2 100.2 14.0 111.3 6.7 18.7 13.5

Actuated g/C Ratio 0.05 0.67 0.67 0.09 0.74 0.04 0.12 0.09

v/c Ratio 0.25 0.31 0.01 0.66 0.23 0.32 0.22 0.75

Control Delay 110.4 7.6 0.0 93.2 7.0 80.3 6.5 80.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 110.4 7.6 0.0 93.2 7.0 80.3 6.5 80.8

LOS F A A F A F A F

Approach Delay 10.2 20.0 28.8 80.8

Approach LOS B C C F

Queue Length 50th (ft) 20 195 0 100 92 22 0 105

Queue Length 95th (ft) 53 285 0 171 116 55 21 172

Internal Link Dist (ft) 711 850 273 926

Turn Bay Length (ft) 185 200 185 175

Base Capacity (vph) 90 2341 1102 187 2505 380 270 412

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 0.22 0.31 0.01 0.55 0.23 0.06 0.20 0.31

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green, Master Intersection

Natural Cycle: 130

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 20.6 Intersection LOS: C



2029 Base (No-Build)

Timing Plan: AM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

Intersection Capacity Utilization 51.2% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     2: Driveway/Kingston Drive & William Penn Highway



2029 Base (No-Build)

Timing Plan: AM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 18 673 10 95 501 30 13 8 49 49 23 46

Future Volume (veh/h) 18 673 10 95 501 30 13 8 49 49 23 46

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1979 1919 1979 1876 1802 1817 1894 1701 1864 2136 2061 1941

Adj Flow Rate, veh/h 20 732 0 103 545 31 14 9 21 53 25 39

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 0 4 0 0 5 4 0 13 2 0 5 13

Cap, veh/h 48 2388 134 2320 132 47 30 191 77 36 56

Arrive On Green 0.01 0.22 0.00 0.15 1.00 1.00 0.04 0.05 0.05 0.08 0.09 0.08

Sat Flow, veh/h 1884 3645 1677 1787 3294 187 1005 646 1550 859 405 632

Grp Volume(v), veh/h 20 732 0 103 283 293 23 0 21 117 0 0

Grp Sat Flow(s),veh/h/ln 1884 1823 1677 1787 1712 1769 1651 0 1550 1896 0 0

Q Serve(g_s), s 1.6 25.3 0.0 8.3 0.0 0.0 2.0 0.0 1.8 9.0 0.0 0.0

Cycle Q Clear(g_c), s 1.6 25.3 0.0 8.3 0.0 0.0 2.0 0.0 1.8 9.0 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.11 0.61 1.00 0.45 0.33

Lane Grp Cap(c), veh/h 48 2388 134 1206 1246 78 0 191 169 0 0

V/C Ratio(X) 0.42 0.31 0.77 0.23 0.24 0.30 0.00 0.11 0.69 0.00 0.00

Avail Cap(c_a), veh/h 101 2388 201 1206 1246 385 0 480 442 0 0

HCM Platoon Ratio 0.33 0.33 0.33 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.96 0.96 0.00 0.99 0.99 0.99 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 73.3 30.2 0.0 62.5 0.0 0.0 69.4 0.0 58.6 66.7 0.0 0.0

Incr Delay (d2), s/veh 2.0 0.3 0.0 4.3 0.5 0.4 0.8 0.0 0.1 1.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.8 12.5 0.0 3.7 0.2 0.2 0.9 0.0 0.7 4.5 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 75.3 30.5 0.0 66.9 0.5 0.4 70.2 0.0 58.7 68.6 0.0 0.0

LnGrp LOS E C E A A E A E E A A

Approach Vol, veh/h 752 679 44 117

Approach Delay, s/veh 31.7 10.5 64.7 68.6

Approach LOS C B E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 15.7 103.5 12.2 8.3 110.9 18.6

Change Period (Y+Rc), s 5.5 6.2 * 6.2 5.5 6.2 6.2

Max Green Setting (Gmax), s 15.9 42.0 * 34 7.0 50.9 34.0

Max Q Clear Time (g_c+I1), s 10.3 27.3 4.0 3.6 2.0 11.0

Green Ext Time (p_c), s 0.1 11.8 0.0 0.0 23.8 0.0

Intersection Summary

HCM 6th Ctrl Delay 26.3

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



2029 Base (No-Build)

Timing Plan: AM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 2 702 61 52 574 0 44 0 20 3 0 2

Future Volume (vph) 2 702 61 52 574 0 44 0 20 3 0 2

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

Lane Width (ft) 10 12 14 10 13 13 11 11 16 10 12 12

Grade (%) -6% 3% -2% -4%

Storage Length (ft) 150 0 160 225 0 120 150 0

Storage Lanes 1 0 1 0 0 1 1 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.988 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1735 3532 0 1536 3567 0 0 1546 1580 1718 1647 0

Flt Permitted 0.410 0.311 0.757 0.725

Satd. Flow (perm) 749 3532 0 503 3567 0 0 1232 1580 1311 1647 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 11 70 383

Link Speed (mph) 40 40 25 25

Link Distance (ft) 930 317 318 447

Travel Time (s) 15.9 5.4 8.7 12.2

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Heavy Vehicles (%) 0% 4% 4% 8% 3% 0% 14% 0% 17% 0% 0% 0%

Adj. Flow (vph) 2 780 68 58 638 0 49 0 22 3 0 2

Shared Lane Traffic (%)

Lane Group Flow (vph) 2 848 0 58 638 0 0 49 22 3 2 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) 10 10 10 10

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.05 0.96 0.88 1.11 0.98 0.98 1.03 1.03 0.84 1.07 0.97 0.97

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1

Detector Template Left

Leading Detector (ft) 35 250 35 250 20 35 0 35 35

Trailing Detector (ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Position(ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Size(ft) 40 6 40 6 20 40 20 40 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 8 4

Detector Phase 5 2 1 6 8 8 8 4 4

Switch Phase



2029 Base (No-Build)

Timing Plan: AM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Minimum Initial (s) 5.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.0 34.6 13.0 34.6 13.0 13.0 13.0 13.0 13.0

Total Split (s) 17.0 97.0 21.0 101.0 32.0 32.0 32.0 32.0 32.0

Total Split (%) 11.3% 64.7% 14.0% 67.3% 21.3% 21.3% 21.3% 21.3% 21.3%

Maximum Green (s) 11.0 90.4 15.0 94.4 26.0 26.0 26.0 26.0 26.0

Yellow Time (s) 4.0 4.6 4.0 4.6 3.3 3.3 3.3 3.3 3.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.0 5.6 5.0 5.6 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 6.0 2.0 6.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 0.2 3.0 0.2 3.0 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max None C-Max None None None None None

Act Effct Green (s) 126.2 121.9 130.1 129.1 11.5 11.5 11.4 11.4

Actuated g/C Ratio 0.84 0.81 0.87 0.86 0.08 0.08 0.08 0.08

v/c Ratio 0.00 0.30 0.12 0.21 0.52 0.12 0.03 0.00

Control Delay 0.5 1.6 2.5 2.9 84.9 1.3 61.7 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 0.5 1.6 2.5 2.9 84.9 1.3 61.7 0.0

LOS A A A A F A E A

Approach Delay 1.6 2.9 59.0 37.0

Approach LOS A A E D

Queue Length 50th (ft) 0 31 7 45 47 0 3 0

Queue Length 95th (ft) m0 40 17 114 91 0 13 0

Internal Link Dist (ft) 850 237 238 367

Turn Bay Length (ft) 150 160 120 150

Base Capacity (vph) 731 2873 548 3069 221 341 235 610

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 0.00 0.30 0.11 0.21 0.22 0.06 0.01 0.00

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 124 (83%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.52

Intersection Signal Delay: 4.8 Intersection LOS: A

Intersection Capacity Utilization 47.6% ICU Level of Service A

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.



2029 Base (No-Build)

Timing Plan: AM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

Splits and Phases:     3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway



2029 Base (No-Build)

Timing Plan: AM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 2 702 61 52 574 0 44 0 20 3 0 2

Future Volume (veh/h) 2 702 61 52 574 0 44 0 20 3 0 2

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 2136 2076 2159 1728 1875 1921 1769 1979 1792 2057 2057 2057

Adj Flow Rate, veh/h 2 780 0 58 638 0 49 0 0 3 0 0

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 0 4 4 8 3 0 14 0 17 0 0 0

Cap, veh/h 793 3201 628 2989 0 119 0 135 98 0

Arrive On Green 0.02 1.00 0.00 0.04 0.84 0.00 0.04 0.00 0.00 0.05 0.00 0.00

Sat Flow, veh/h 2034 4048 0 1646 3656 0 1500 0 1519 1559 2057 0

Grp Volume(v), veh/h 2 780 0 58 638 0 49 0 0 3 0 0

Grp Sat Flow(s),veh/h/ln 2034 1972 0 1646 1781 0 1500 0 1519 1559 2057 0

Q Serve(g_s), s 0.0 0.0 0.0 0.8 5.3 0.0 4.9 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear(g_c), s 0.0 0.0 0.0 0.8 5.3 0.0 4.9 0.0 0.0 0.2 0.0 0.0

Prop In Lane 1.00 0.00 1.00 0.00 1.00 1.00 1.00 0.00

Lane Grp Cap(c), veh/h 793 3201 628 2989 0 109 0 135 98 0

V/C Ratio(X) 0.00 0.24 0.09 0.21 0.00 0.45 0.00 0.02 0.00 0.00

Avail Cap(c_a), veh/h 937 3201 743 2989 0 308 0 342 370 0

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.96 0.96 0.00 1.00 1.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 2.4 0.0 0.0 1.6 2.4 0.0 70.9 0.0 0.0 68.2 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.2 0.0 0.0 0.2 0.0 1.1 0.0 0.0 0.0 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 0.1 0.0 0.2 1.4 0.0 1.9 0.0 0.0 0.1 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 2.4 0.2 0.0 1.6 2.5 0.0 71.9 0.0 0.0 68.2 0.0 0.0

LnGrp LOS A A A A A E A E A A

Approach Vol, veh/h 782 696 49 3

Approach Delay, s/veh 0.2 2.5 71.9 68.2

Approach LOS A A E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.6 127.3 12.1 6.4 131.5 12.1

Change Period (Y+Rc), s 6.0 6.6 6.0 6.0 6.6 6.0

Max Green Setting (Gmax), s 15.0 90.4 26.0 11.0 94.4 26.0

Max Q Clear Time (g_c+I1), s 2.8 2.0 2.2 2.0 7.3 6.9

Green Ext Time (p_c), s 0.0 34.4 0.0 0.0 25.5 0.0

Intersection Summary

HCM 6th Ctrl Delay 3.6

HCM 6th LOS A

Notes

Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



2029 Base (No-Build)

Timing Plan: PM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 92 1077 93 99 955 6 177 27 114 66 22 96

Future Volume (vph) 92 1077 93 99 955 6 177 27 114 66 22 96

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

Lane Width (ft) 10 10 10 11 11 11 12 12 12 10 10 11

Grade (%) -2% 2% 0% 0%

Storage Length (ft) 205 60 250 0 0 0 0 125

Storage Lanes 1 1 1 0 0 1 0 1

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 0.99 1.00 0.99

Frt 0.850 0.999 0.850 0.850

Flt Protected 0.950 0.950 0.958 0.964

Satd. Flow (prot) 1685 3369 1522 1710 3417 0 0 1820 1583 0 1688 1531

Flt Permitted 0.950 0.950 0.636 0.415

Satd. Flow (perm) 1682 3369 1522 1710 3417 0 0 1207 1560 0 726 1510

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 57 123 103

Link Speed (mph) 40 40 25 25

Link Distance (ft) 1593 791 1002 354

Travel Time (s) 27.2 13.5 27.3 9.7

Confl. Peds. (#/hr) 2 2 1 2 2 1

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 1% 1% 0% 1% 1% 0% 0% 0% 2% 0% 5% 2%

Adj. Flow (vph) 99 1158 100 106 1027 6 190 29 123 71 24 103

Shared Lane Traffic (%)

Lane Group Flow (vph) 99 1158 100 106 1033 0 0 219 123 0 95 103

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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 1.08 1.08 1.06 1.06 1.06 1.00 1.00 1.00 1.09 1.09 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1 0

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35 0

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Perm NA Perm Perm NA Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 8 8 4 4



2029 Base (No-Build)

Timing Plan: PM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 8 8 8 4 4 4

Switch Phase

Minimum Initial (s) 5.0 25.0 25.0 5.0 25.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.3 36.3 36.3 13.3 36.3 44.9 44.9 44.9 44.9 44.9 44.9

Total Split (s) 27.0 92.0 92.0 27.0 92.0 56.0 56.0 56.0 56.0 56.0 56.0

Total Split (%) 15.4% 52.6% 52.6% 15.4% 52.6% 32.0% 32.0% 32.0% 32.0% 32.0% 32.0%

Maximum Green (s) 20.7 85.7 85.7 20.7 85.7 50.1 50.1 50.1 50.1 50.1 50.1

Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.9 2.9 2.9 2.9 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.3 5.3 5.3 5.3 5.3 4.9 4.9 4.9 4.9

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 0.2 5.0 5.0 0.2 5.0 0.2 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 25.0 25.0 0.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None None

Walk Time (s) 13.0 13.0 13.0 16.0 16.0 16.0 16.0 16.0 16.0

Flash Dont Walk (s) 17.0 17.0 17.0 23.0 23.0 23.0 23.0 23.0 23.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 16.5 105.6 105.6 16.9 106.0 37.0 37.0 37.0 37.0

Actuated g/C Ratio 0.09 0.60 0.60 0.10 0.61 0.21 0.21 0.21 0.21

v/c Ratio 0.63 0.57 0.11 0.64 0.50 0.86 0.29 0.62 0.26

Control Delay 92.9 24.2 8.8 109.5 11.3 94.8 8.8 78.6 9.4

Queue Delay 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0

Total Delay 92.9 24.2 8.8 109.5 11.4 94.8 8.8 78.6 9.4

LOS F C A F B F A E A

Approach Delay 28.1 20.5 63.9 42.6

Approach LOS C C E D

Intersection Summary

Area Type: Other

Cycle Length: 175

Actuated Cycle Length: 175

Offset: 142 (81%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 95

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 30.2 Intersection LOS: C

Intersection Capacity Utilization 67.0% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: Penn Center Boulevard/Driveway & William Penn Highway



2029 Base (No-Build)

Timing Plan: PM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 92 1077 93 99 955 6 177 27 114 66 22 96

Future Volume (veh/h) 92 1077 93 99 955 6 177 27 114 66 22 96

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1964 1964 1979 1862 1862 1876 1900 1900 1870 1900 1826 1870

Adj Flow Rate, veh/h 99 1158 91 106 1027 0 190 29 70 71 24 0

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Percent Heavy Veh, % 1 1 0 1 1 0 0 0 2 0 5 2

Cap, veh/h 130 2298 1031 134 2199 319 43 348 117 34

Arrive On Green 0.07 0.62 0.62 0.15 1.00 0.00 0.21 0.22 0.22 0.21 0.22 0.00

Sat Flow, veh/h 1870 3731 1674 1773 3630 0 1272 194 1581 366 157 1585

Grp Volume(v), veh/h 99 1158 91 106 1027 0 219 0 70 95 0 0

Grp Sat Flow(s),veh/h/ln 1870 1865 1674 1773 1769 0 1467 0 1581 523 0 1585

Q Serve(g_s), s 9.1 30.3 3.9 10.1 0.0 0.0 0.0 0.0 6.3 11.1 0.0 0.0

Cycle Q Clear(g_c), s 9.1 30.3 3.9 10.1 0.0 0.0 24.1 0.0 6.3 35.2 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.00 0.87 1.00 0.75 1.00

Lane Grp Cap(c), veh/h 130 2298 1031 134 2199 353 0 348 148 0

V/C Ratio(X) 0.76 0.50 0.09 0.79 0.47 0.62 0.00 0.20 0.64 0.00

Avail Cap(c_a), veh/h 232 2298 1031 220 2199 458 0 462 246 0

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.85 0.85 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 80.0 18.7 13.6 73.0 0.0 0.0 63.0 0.0 55.7 77.0 0.0 0.0

Incr Delay (d2), s/veh 8.8 0.8 0.2 8.7 0.6 0.0 1.8 0.0 0.3 4.6 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 4.7 13.1 1.5 4.6 0.2 0.0 9.4 0.0 2.6 4.5 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 88.8 19.5 13.8 81.7 0.6 0.0 64.8 0.0 56.0 81.6 0.0 0.0

LnGrp LOS F B B F A E A E F A

Approach Vol, veh/h 1348 1133 289 95

Approach Delay, s/veh 24.2 8.2 62.6 81.6

Approach LOS C A E F

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 18.5 113.1 43.4 17.5 114.1 43.4

Change Period (Y+Rc), s * 6.3 * 6.3 5.9 * 6.3 * 6.3 5.9

Max Green Setting (Gmax), s * 21 * 86 50.1 * 21 * 86 50.1

Max Q Clear Time (g_c+I1), s 12.1 32.3 37.2 11.1 2.0 26.1

Green Ext Time (p_c), s 0.2 40.3 0.2 0.2 49.5 1.0

Intersection Summary

HCM 6th Ctrl Delay 23.7

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2029 Base (No-Build)

Timing Plan: PM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 68 1049 34 98 1034 79 44 21 134 71 31 49

Future Volume (vph) 68 1049 34 98 1034 79 44 21 134 71 31 49

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

Lane Width (ft) 10 12 11 10 12 12 10 10 10 12 12 12

Grade (%) -2% 2% 1% -6%

Storage Length (ft) 185 200 185 0 0 175 0 0

Storage Lanes 1 1 1 0 0 1 0 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 0.99

Frt 0.850 0.989 0.850 0.956

Flt Protected 0.950 0.950 0.967 0.977

Satd. Flow (prot) 1702 3610 1577 1668 3496 0 0 1679 1470 0 1796 0

Flt Permitted 0.950 0.950 0.967 0.977

Satd. Flow (perm) 1700 3610 1577 1668 3496 0 0 1672 1470 0 1796 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 93 5 140 12

Link Speed (mph) 40 40 25 25

Link Distance (ft) 791 930 353 1006

Travel Time (s) 13.5 15.9 9.6 27.4

Confl. Peds. (#/hr) 1 1 5 5

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 5% 2% 1% 0% 2%

Adj. Flow (vph) 71 1093 35 102 1077 82 46 22 140 74 32 51

Shared Lane Traffic (%)

Lane Group Flow (vph) 71 1093 35 102 1159 0 0 68 140 0 157 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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 0.99 1.03 1.11 1.01 1.01 1.10 1.10 1.10 0.96 0.96 0.96

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Split NA pm+ov Split NA

Protected Phases 5 2 1 6 4 4 1 8 8

Permitted Phases 2 4



2029 Base (No-Build)

Timing Plan: PM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 4 4 1 8 8

Switch Phase

Minimum Initial (s) 5.0 10.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 12.5 36.2 36.2 12.5 33.2 40.2 40.2 12.5 40.2 40.2

Total Split (s) 18.4 71.2 71.2 23.4 76.2 40.2 40.2 23.4 40.2 40.2

Total Split (%) 10.5% 40.7% 40.7% 13.4% 43.5% 23.0% 23.0% 13.4% 23.0% 23.0%

Maximum Green (s) 12.9 65.0 65.0 17.9 70.0 34.0 34.0 17.9 34.0 34.0

Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 3.3 3.3 3.0 3.3 3.3

All-Red Time (s) 2.5 2.0 2.0 2.5 2.0 2.9 2.9 2.5 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.5 5.2 5.2 4.5 5.2 5.2 4.5 5.2

Lead/Lag Lead Lag Lag Lead Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 8.0 8.0 2.0 8.0 0.2 0.2 2.0 0.2 0.2

Minimum Gap (s) 0.2 5.6 5.6 0.2 5.6 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None

Walk Time (s) 12.0 12.0 12.0 15.0 15.0 15.0 15.0

Flash Dont Walk (s) 15.0 15.0 15.0 19.0 19.0 19.0 19.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 11.8 110.5 110.5 15.4 114.1 10.9 27.1 18.1

Actuated g/C Ratio 0.07 0.63 0.63 0.09 0.65 0.06 0.15 0.10

v/c Ratio 0.62 0.48 0.03 0.69 0.51 0.65 0.41 0.80

Control Delay 125.8 5.4 0.1 108.3 14.4 106.9 8.7 98.2

Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 125.8 5.5 0.1 108.3 14.4 106.9 8.7 98.2

LOS F A A F B F A F

Approach Delay 12.5 22.0 40.8 98.2

Approach LOS B C D F

Intersection Summary

Area Type: Other

Cycle Length: 175

Actuated Cycle Length: 175

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green, Master Intersection

Natural Cycle: 140

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 23.6 Intersection LOS: C

Intersection Capacity Utilization 65.1% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     2: Driveway/Kingston Drive & William Penn Highway



2029 Base (No-Build)

Timing Plan: PM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 68 1049 34 98 1034 79 44 21 134 71 31 49

Future Volume (veh/h) 68 1049 34 98 1034 79 44 21 134 71 31 49

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1979 1964 1979 1876 1862 1876 1894 1820 1864 2121 2136 2106

Adj Flow Rate, veh/h 71 1093 0 102 1077 81 46 22 74 74 32 45

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Percent Heavy Veh, % 0 1 0 0 1 0 0 5 2 1 0 2

Cap, veh/h 100 2359 129 2172 163 91 43 232 101 44 61

Arrive On Green 0.04 0.42 0.00 0.14 1.00 1.00 0.07 0.08 0.08 0.10 0.10 0.10

Sat Flow, veh/h 1884 3731 1677 1787 3334 251 1191 570 1549 966 418 587

Grp Volume(v), veh/h 71 1093 0 102 571 587 68 0 74 151 0 0

Grp Sat Flow(s),veh/h/ln 1884 1865 1677 1787 1769 1816 1760 0 1549 1971 0 0

Q Serve(g_s), s 6.5 36.8 0.0 9.6 0.0 0.0 6.5 0.0 7.5 13.0 0.0 0.0

Cycle Q Clear(g_c), s 6.5 36.8 0.0 9.6 0.0 0.0 6.5 0.0 7.5 13.0 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.14 0.68 1.00 0.49 0.30

Lane Grp Cap(c), veh/h 100 2359 129 1152 1183 134 0 232 206 0 0

V/C Ratio(X) 0.71 0.46 0.79 0.50 0.50 0.51 0.00 0.32 0.73 0.00 0.00

Avail Cap(c_a), veh/h 150 2359 193 1152 1183 352 0 424 394 0 0

HCM Platoon Ratio 0.67 0.67 0.67 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.82 0.82 0.00 0.92 0.92 0.92 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 83.1 29.1 0.0 73.6 0.0 0.0 78.0 0.0 66.6 76.4 0.0 0.0

Incr Delay (d2), s/veh 2.8 0.5 0.0 6.1 1.4 1.4 1.1 0.0 0.3 1.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.3 17.7 0.0 4.4 0.4 0.5 3.0 0.0 3.0 6.8 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 85.9 29.7 0.0 79.6 1.4 1.4 79.1 0.0 66.9 78.3 0.0 0.0

LnGrp LOS F C E A A E A E E A A

Approach Vol, veh/h 1164 1260 142 151

Approach Delay, s/veh 33.1 7.7 72.7 78.3

Approach LOS C A E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 17.1 115.9 18.6 13.8 119.2 23.5

Change Period (Y+Rc), s 5.5 6.2 * 6.2 5.5 6.2 6.2

Max Green Setting (Gmax), s 17.9 65.0 * 34 12.9 70.0 34.0

Max Q Clear Time (g_c+I1), s 11.6 38.8 9.5 8.5 2.0 15.0

Green Ext Time (p_c), s 0.1 23.9 0.0 0.0 58.1 0.0

Intersection Summary

HCM 6th Ctrl Delay 25.9

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



2029 Base (No-Build)

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 4 1340 71 47 1157 4 81 0 33 3 0 5

Future Volume (vph) 4 1340 71 47 1157 4 81 0 33 3 0 5

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

Lane Width (ft) 10 12 14 10 13 13 11 11 16 10 12 12

Grade (%) -6% 3% -2% -4%

Storage Length (ft) 150 0 160 0 0 120 150 0

Storage Lanes 1 0 1 0 0 1 1 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 0.99 1.00 0.99

Frt 0.992 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1735 3646 0 1659 3635 0 0 1711 1849 1292 1625 0

Flt Permitted 0.210 0.139 0.754 0.612

Satd. Flow (perm) 384 3646 0 243 3635 0 0 1356 1824 831 1625 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 5 60 138

Link Speed (mph) 40 40 25 25

Link Distance (ft) 930 332 318 447

Travel Time (s) 15.9 5.7 8.7 12.2

Confl. Peds. (#/hr) 1 1 1 1 1 1 1 1

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Heavy Vehicles (%) 0% 1% 2% 0% 1% 25% 3% 0% 0% 33% 0% 0%

Adj. Flow (vph) 4 1426 76 50 1231 4 86 0 35 3 0 5

Shared Lane Traffic (%)

Lane Group Flow (vph) 4 1502 0 50 1235 0 0 86 35 3 5 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) 10 10 10 10

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.05 0.96 0.88 1.11 0.98 0.98 1.03 1.03 0.84 1.07 0.97 0.97

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1

Detector Template Left

Leading Detector (ft) 35 250 35 250 20 35 0 35 35

Trailing Detector (ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Position(ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Size(ft) 40 6 40 6 20 40 20 40 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 8 4



2029 Base (No-Build)

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 1 6 8 8 8 4 4

Switch Phase

Minimum Initial (s) 5.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.0 34.6 13.0 34.6 44.0 44.0 44.0 44.0 44.0

Total Split (s) 13.0 112.0 15.0 114.0 48.0 48.0 48.0 48.0 48.0

Total Split (%) 7.4% 64.0% 8.6% 65.1% 27.4% 27.4% 27.4% 27.4% 27.4%

Maximum Green (s) 7.0 105.4 9.0 107.4 42.0 42.0 42.0 42.0 42.0

Yellow Time (s) 4.0 4.6 4.0 4.6 3.3 3.3 3.3 3.3 3.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.6 6.0 6.6 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 6.0 2.0 6.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 0.2 3.0 0.2 3.0 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max None C-Max None None None None None

Walk Time (s) 13.0 13.0 16.0 16.0 16.0 16.0 16.0

Flash Dont Walk (s) 15.0 15.0 22.0 22.0 22.0 22.0 22.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 142.0 137.4 146.5 144.5 15.7 15.7 15.7 15.7

Actuated g/C Ratio 0.81 0.79 0.84 0.83 0.09 0.09 0.09 0.09

v/c Ratio 0.01 0.52 0.20 0.41 0.71 0.16 0.04 0.02

Control Delay 1.5 3.3 4.6 5.2 106.3 5.0 70.0 0.2

Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 1.5 3.4 4.6 5.2 106.3 5.0 70.0 0.2

LOS A A A A F A E A

Approach Delay 3.4 5.2 77.0 26.4

Approach LOS A A E C

Intersection Summary

Area Type: Other

Cycle Length: 175

Actuated Cycle Length: 175

Offset: 169 (97%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 105

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 7.3 Intersection LOS: A

Intersection Capacity Utilization 64.9% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway



2029 Base (No-Build)

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 4 1340 71 47 1157 4 81 0 33 3 0 5

Future Volume (veh/h) 4 1340 71 47 1157 4 81 0 33 3 0 5

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 2136 2121 2190 1847 1905 1536 1934 1979 2058 1562 2057 2057

Adj Flow Rate, veh/h 4 1426 0 50 1231 4 86 0 0 3 0 1

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Percent Heavy Veh, % 0 1 2 0 1 25 3 0 0 33 0 0

Cap, veh/h 422 3192 381 3010 10 153 0 148 0 131

Arrive On Green 0.01 1.00 0.00 0.03 0.81 0.81 0.08 0.00 0.00 0.08 0.00 0.08

Sat Flow, veh/h 2034 4136 0 1759 3701 12 1482 0 1744 1181 0 1737

Grp Volume(v), veh/h 4 1426 0 50 602 633 86 0 0 3 0 1

Grp Sat Flow(s),veh/h/ln 2034 2015 0 1759 1810 1903 1482 0 1744 1181 0 1737

Q Serve(g_s), s 0.1 0.0 0.0 0.9 16.3 16.3 9.9 0.0 0.0 0.0 0.0 0.1

Cycle Q Clear(g_c), s 0.1 0.0 0.0 0.9 16.3 16.3 10.0 0.0 0.0 0.3 0.0 0.1

Prop In Lane 1.00 0.00 1.00 0.01 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 422 3192 381 1472 1548 153 0 148 0 131

V/C Ratio(X) 0.01 0.45 0.13 0.41 0.41 0.56 0.00 0.02 0.00 0.01

Avail Cap(c_a), veh/h 493 3192 425 1472 1548 399 0 342 0 417

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.88 0.88 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 4.0 0.0 0.0 3.0 4.6 4.6 79.4 0.0 0.0 74.9 0.0 74.8

Incr Delay (d2), s/veh 0.0 0.4 0.0 0.1 0.8 0.8 1.2 0.0 0.0 0.0 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 0.2 0.0 0.3 5.5 5.8 3.9 0.0 0.0 0.1 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 4.0 0.4 0.0 3.0 5.4 5.4 80.6 0.0 0.0 74.9 0.0 74.8

LnGrp LOS A A A A A F A E A E

Approach Vol, veh/h 1430 1285 86 4

Approach Delay, s/veh 0.4 5.3 80.6 74.9

Approach LOS A A F E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.6 145.2 19.2 6.9 148.9 19.2

Change Period (Y+Rc), s 6.0 6.6 6.0 6.0 6.6 6.0

Max Green Setting (Gmax), s 9.0 105.4 42.0 7.0 107.4 42.0

Max Q Clear Time (g_c+I1), s 2.9 2.0 2.3 2.1 18.3 12.0

Green Ext Time (p_c), s 0.0 83.4 0.0 0.0 64.2 0.1

Intersection Summary

HCM 6th Ctrl Delay 5.2

HCM 6th LOS A

Notes

Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



2029 Base (No-Build)

Timing Plan: SAT Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 83 1190 79 140 1002 4 128 22 101 82 16 103

Future Volume (vph) 83 1190 79 140 1002 4 128 22 101 82 16 103

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

Lane Width (ft) 10 10 10 11 11 11 12 12 12 10 10 11

Grade (%) -2% 2% 0% 0%

Storage Length (ft) 205 60 250 0 0 0 0 125

Storage Lanes 1 1 1 0 0 1 0 1

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 0.99 1.00

Frt 0.850 0.999 0.850 0.850

Flt Protected 0.950 0.950 0.959 0.960

Satd. Flow (prot) 1702 3403 1522 1694 3417 0 0 1794 1599 0 1702 1546

Flt Permitted 0.950 0.950 0.620 0.478

Satd. Flow (perm) 1702 3403 1522 1694 3417 0 0 1160 1578 0 847 1546

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 67 104 106

Link Speed (mph) 40 40 25 25

Link Distance (ft) 1593 791 1002 354

Travel Time (s) 27.2 13.5 27.3 9.7

Confl. Peds. (#/hr) 1 1

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Heavy Vehicles (%) 0% 0% 0% 2% 1% 0% 1% 5% 1% 0% 0% 1%

Adj. Flow (vph) 86 1227 81 144 1033 4 132 23 104 85 16 106

Shared Lane Traffic (%)

Lane Group Flow (vph) 86 1227 81 144 1037 0 0 155 104 0 101 106

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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 1.08 1.08 1.06 1.06 1.06 1.00 1.00 1.00 1.09 1.09 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1 0

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35 0

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Perm NA Perm Perm NA Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 8 8 4 4



2029 Base (No-Build)

Timing Plan: SAT Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 8 8 8 4 4 4

Switch Phase

Minimum Initial (s) 5.0 25.0 25.0 5.0 25.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 24.3 36.3 36.3 13.3 36.3 44.9 44.9 44.9 44.9 44.9 44.9

Total Split (s) 25.0 76.0 76.0 28.0 79.0 46.0 46.0 46.0 46.0 46.0 46.0

Total Split (%) 16.7% 50.7% 50.7% 18.7% 52.7% 30.7% 30.7% 30.7% 30.7% 30.7% 30.7%

Maximum Green (s) 18.7 69.7 69.7 21.7 72.7 40.1 40.1 40.1 40.1 40.1 40.1

Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.9 2.9 2.9 2.9 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.3 5.3 5.3 5.3 5.3 4.9 4.9 4.9 4.9

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 0.2 5.0 5.0 0.2 5.0 0.2 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 25.0 25.0 0.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None None

Walk Time (s) 13.0 13.0 13.0 16.0 16.0 16.0 16.0 16.0 16.0

Flash Dont Walk (s) 17.0 17.0 17.0 23.0 23.0 23.0 23.0 23.0 23.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 14.0 90.8 90.8 18.5 95.3 25.2 25.2 25.2 25.2

Actuated g/C Ratio 0.09 0.61 0.61 0.12 0.64 0.17 0.17 0.17 0.17

v/c Ratio 0.54 0.60 0.09 0.69 0.48 0.79 0.30 0.71 0.30

Control Delay 76.9 21.5 5.2 88.5 9.6 86.5 10.3 83.8 10.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 76.9 21.5 5.2 88.5 9.6 86.5 10.3 83.8 10.4

LOS E C A F A F B F B

Approach Delay 24.0 19.2 55.9 46.2

Approach LOS C B E D

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 113 (75%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 110

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 26.4 Intersection LOS: C

Intersection Capacity Utilization 69.1% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: Penn Center Boulevard/Driveway & William Penn Highway



2029 Base (No-Build)

Timing Plan: SAT Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 83 1190 79 140 1002 4 128 22 101 82 16 103

Future Volume (veh/h) 83 1190 79 140 1002 4 128 22 101 82 16 103

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1979 1979 1979 1847 1862 1876 1885 1826 1885 1900 1900 1885

Adj Flow Rate, veh/h 86 1227 71 144 1033 0 132 23 72 85 16 0

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Percent Heavy Veh, % 0 0 0 2 1 0 1 5 1 0 0 1

Cap, veh/h 121 2303 1027 177 2297 287 42 292 149 25

Arrive On Green 0.06 0.61 0.61 0.13 0.86 0.00 0.18 0.18 0.18 0.18 0.18 0.00

Sat Flow, veh/h 1884 3759 1677 1759 3630 0 1325 231 1595 572 135 1598

Grp Volume(v), veh/h 86 1227 71 144 1033 0 155 0 72 101 0 0

Grp Sat Flow(s),veh/h/ln 1884 1880 1677 1759 1769 0 1556 0 1595 707 0 1598

Q Serve(g_s), s 6.7 28.2 2.6 11.9 9.8 0.0 0.0 0.0 5.8 10.2 0.0 0.0

Cycle Q Clear(g_c), s 6.7 28.2 2.6 11.9 9.8 0.0 13.5 0.0 5.8 23.7 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.00 0.85 1.00 0.84 1.00

Lane Grp Cap(c), veh/h 121 2303 1027 177 2297 319 0 292 169 0

V/C Ratio(X) 0.71 0.53 0.07 0.81 0.45 0.49 0.00 0.25 0.60 0.00

Avail Cap(c_a), veh/h 247 2303 1027 266 2297 448 0 437 295 0

HCM Platoon Ratio 1.00 1.00 1.00 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.86 0.86 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 68.9 16.7 11.8 63.6 4.2 0.0 55.9 0.0 52.4 65.9 0.0 0.0

Incr Delay (d2), s/veh 7.6 0.9 0.1 9.5 0.5 0.0 1.1 0.0 0.4 3.4 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.5 12.0 1.0 5.6 2.7 0.0 5.6 0.0 2.4 4.0 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 76.4 17.6 11.9 73.1 4.8 0.0 57.1 0.0 52.8 69.2 0.0 0.0

LnGrp LOS E B B E A E A D E A

Approach Vol, veh/h 1384 1177 227 101

Approach Delay, s/veh 21.0 13.1 55.7 69.2

Approach LOS C B E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 20.4 97.2 32.4 14.9 102.7 32.4

Change Period (Y+Rc), s * 6.3 * 6.3 5.9 * 6.3 * 6.3 5.9

Max Green Setting (Gmax), s * 22 * 70 40.1 * 19 * 73 40.1

Max Q Clear Time (g_c+I1), s 13.9 30.2 25.7 8.7 11.8 15.5

Green Ext Time (p_c), s 0.2 33.1 0.2 0.1 40.8 0.8

Intersection Summary

HCM 6th Ctrl Delay 22.2

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2029 Base (No-Build)

Timing Plan: SAT Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 42 1206 49 114 1152 70 40 13 114 64 16 48

Future Volume (vph) 42 1206 49 114 1152 70 40 13 114 64 16 48

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

Lane Width (ft) 10 12 11 10 13 13 10 10 10 12 12 12

Grade (%) -2% 2% 1% -6%

Storage Length (ft) 185 200 185 0 0 175 0 0

Storage Lanes 1 1 1 0 0 1 0 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99

Frt 0.850 0.991 0.850 0.950

Flt Protected 0.950 0.950 0.964 0.975

Satd. Flow (prot) 1702 3610 1577 1635 3660 0 0 1668 1500 0 1771 0

Flt Permitted 0.950 0.950 0.964 0.975

Satd. Flow (perm) 1702 3610 1577 1635 3660 0 0 1664 1500 0 1771 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 108 4 115 19

Link Speed (mph) 40 40 25 25

Link Distance (ft) 791 930 353 1006

Travel Time (s) 13.5 15.9 9.6 27.4

Confl. Peds. (#/hr) 3 3

Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Heavy Vehicles (%) 0% 1% 0% 2% 0% 0% 0% 8% 0% 2% 0% 2%

Adj. Flow (vph) 42 1218 49 115 1164 71 40 13 115 65 16 48

Shared Lane Traffic (%)

Lane Group Flow (vph) 42 1218 49 115 1235 0 0 53 115 0 129 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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 0.99 1.03 1.11 0.97 0.97 1.10 1.10 1.10 0.96 0.96 0.96

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Split NA pm+ov Split NA

Protected Phases 5 2 1 6 4 4 1 8 8

Permitted Phases 2 4



2029 Base (No-Build)

Timing Plan: SAT Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 4 4 1 8 8

Switch Phase

Minimum Initial (s) 5.0 10.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 12.5 33.2 33.2 12.5 33.2 40.2 40.2 12.5 40.2 40.2

Total Split (s) 12.6 54.4 54.4 15.2 57.0 40.2 40.2 15.2 40.2 40.2

Total Split (%) 8.4% 36.3% 36.3% 10.1% 38.0% 26.8% 26.8% 10.1% 26.8% 26.8%

Maximum Green (s) 7.1 48.2 48.2 9.7 50.8 34.0 34.0 9.7 34.0 34.0

Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 3.3 3.3 3.0 3.3 3.3

All-Red Time (s) 2.5 2.0 2.0 2.5 2.0 2.9 2.9 2.5 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.5 5.2 5.2 4.5 5.2 5.2 4.5 5.2

Lead/Lag Lead Lag Lag Lead Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 8.0 8.0 2.0 8.0 0.2 0.2 2.0 0.2 0.2

Minimum Gap (s) 0.2 5.6 5.6 0.2 5.6 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None

Walk Time (s) 12.0 12.0 12.0 15.0 15.0 15.0 15.0

Flash Dont Walk (s) 15.0 15.0 15.0 19.0 19.0 19.0 19.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 7.6 99.3 99.3 10.7 104.5 8.9 18.9 13.2

Actuated g/C Ratio 0.05 0.66 0.66 0.07 0.70 0.06 0.13 0.09

v/c Ratio 0.49 0.51 0.05 0.99 0.48 0.54 0.40 0.75

Control Delay 109.4 4.4 0.1 152.4 9.0 87.7 10.1 80.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 109.4 4.4 0.1 152.4 9.0 87.7 10.1 80.9

LOS F A A F A F B F

Approach Delay 7.6 21.2 34.6 80.9

Approach LOS A C C F

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green, Master Intersection

Natural Cycle: 150

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.99

Intersection Signal Delay: 18.5 Intersection LOS: B

Intersection Capacity Utilization 67.5% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     2: Driveway/Kingston Drive & William Penn Highway



2029 Base (No-Build)

Timing Plan: SAT Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 43 1236 50 116 1180 72 41 13 116 66 16 49

Future Volume (veh/h) 43 1236 50 116 1180 72 41 13 116 66 16 49

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1979 1964 1979 1847 1952 1952 1894 1776 1894 2106 2136 2106

Adj Flow Rate, veh/h 43 1248 0 117 1192 73 41 13 72 67 16 32

Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Percent Heavy Veh, % 0 1 0 2 0 0 0 8 0 2 0 2

Cap, veh/h 69 2378 125 2385 146 93 29 228 99 24 47

Arrive On Green 0.01 0.21 0.00 0.14 1.00 1.00 0.06 0.07 0.07 0.08 0.09 0.08

Sat Flow, veh/h 1884 3731 1677 1759 3549 217 1299 412 1585 1149 274 549

Grp Volume(v), veh/h 43 1248 0 117 622 643 54 0 72 115 0 0

Grp Sat Flow(s),veh/h/ln 1884 1865 1677 1759 1854 1912 1711 0 1585 1972 0 0

Q Serve(g_s), s 3.4 44.5 0.0 9.9 0.0 0.0 4.6 0.0 6.1 8.5 0.0 0.0

Cycle Q Clear(g_c), s 3.4 44.5 0.0 9.9 0.0 0.0 4.6 0.0 6.1 8.5 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.11 0.76 1.00 0.58 0.28

Lane Grp Cap(c), veh/h 69 2378 125 1246 1285 122 0 228 170 0 0

V/C Ratio(X) 0.62 0.52 0.93 0.50 0.50 0.44 0.00 0.32 0.68 0.00 0.00

Avail Cap(c_a), veh/h 102 2378 125 1246 1285 399 0 484 460 0 0

HCM Platoon Ratio 0.33 0.33 0.33 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.80 0.80 0.00 0.87 0.87 0.87 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 73.1 39.1 0.0 63.9 0.0 0.0 67.2 0.0 57.7 67.0 0.0 0.0

Incr Delay (d2), s/veh 2.7 0.7 0.0 54.2 1.2 1.2 0.9 0.0 0.3 1.8 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.7 22.6 0.0 6.0 0.4 0.4 2.1 0.0 2.5 4.4 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 75.7 39.7 0.0 118.2 1.2 1.2 68.1 0.0 58.0 68.7 0.0 0.0

LnGrp LOS E D F A A E A E E A A

Approach Vol, veh/h 1291 1382 126 115

Approach Delay, s/veh 40.9 11.1 62.3 68.7

Approach LOS D B E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 15.2 100.8 15.9 10.0 106.0 18.1

Change Period (Y+Rc), s 5.5 6.2 * 6.2 5.5 6.2 6.2

Max Green Setting (Gmax), s 9.7 48.2 * 34 7.1 50.8 34.0

Max Q Clear Time (g_c+I1), s 11.9 46.5 8.1 5.4 2.0 10.5

Green Ext Time (p_c), s 0.0 1.6 0.0 0.0 45.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 28.8

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



2029 Base (No-Build)

Timing Plan: SAT Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 2 1350 130 102 1263 4 128 1 46 1 0 3

Future Volume (vph) 2 1350 130 102 1263 4 128 1 46 1 0 3

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

Lane Width (ft) 10 12 14 10 12 14 11 11 16 10 12 12

Grade (%) -6% 3% -2% -4%

Storage Length (ft) 150 0 160 0 0 120 150 0

Storage Lanes 1 0 1 0 0 1 1 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.987 0.850 0.850

Flt Protected 0.950 0.950 0.953 0.950

Satd. Flow (prot) 1735 3670 0 1659 3521 0 0 1768 1812 1718 1647 0

Flt Permitted 0.186 0.111 0.726 0.515

Satd. Flow (perm) 340 3670 0 194 3521 0 0 1347 1812 932 1647 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 12 113 143

Link Speed (mph) 40 40 25 25

Link Distance (ft) 930 328 318 447

Travel Time (s) 15.9 5.6 8.7 12.2

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 0% 0% 0% 1% 0% 0% 0% 2% 0% 0% 0%

Adj. Flow (vph) 2 1406 135 106 1316 4 133 1 48 1 0 3

Shared Lane Traffic (%)

Lane Group Flow (vph) 2 1541 0 106 1320 0 0 134 48 1 3 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) 10 10 10 10

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.05 0.96 0.88 1.11 1.02 0.94 1.03 1.03 0.84 1.07 0.97 0.97

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1

Detector Template Left

Leading Detector (ft) 35 250 35 250 20 35 0 35 35

Trailing Detector (ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Position(ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Size(ft) 40 6 40 6 20 40 20 40 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 8 4

Detector Phase 5 2 1 6 8 8 8 4 4

Switch Phase



2029 Base (No-Build)

Timing Plan: SAT Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Minimum Initial (s) 5.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.0 34.6 13.0 34.6 13.0 13.0 13.0 13.0 13.0

Total Split (s) 13.0 95.0 20.0 102.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 8.7% 63.3% 13.3% 68.0% 23.3% 23.3% 23.3% 23.3% 23.3%

Maximum Green (s) 7.0 88.4 14.0 95.4 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 4.0 4.6 4.0 4.6 3.3 3.3 3.3 3.3 3.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.6 6.0 6.6 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 6.0 2.0 6.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 0.2 3.0 0.2 3.0 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max None C-Max None None None None None

Act Effct Green (s) 110.0 104.4 118.6 115.8 19.4 19.4 19.4 19.4

Actuated g/C Ratio 0.73 0.70 0.79 0.77 0.13 0.13 0.13 0.13

v/c Ratio 0.01 0.60 0.46 0.49 0.77 0.14 0.01 0.01

Control Delay 2.0 4.2 10.9 8.0 89.9 0.9 52.0 0.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 2.0 4.2 10.9 8.0 89.9 0.9 52.0 0.0

LOS A A B A F A D A

Approach Delay 4.2 8.3 66.4 13.0

Approach LOS A A E B

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 121 (81%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.77

Intersection Signal Delay: 9.6 Intersection LOS: A

Intersection Capacity Utilization 76.4% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:     3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway



2029 Base (No-Build)

Timing Plan: SAT Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 2 1350 130 102 1263 4 128 1 46 1 0 3

Future Volume (veh/h) 2 1350 130 102 1263 4 128 1 46 1 0 3

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 2136 2136 2221 1847 1832 1921 1979 1979 2027 2057 2057 2057

Adj Flow Rate, veh/h 2 1406 0 106 1316 4 133 1 0 1 0 1

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Percent Heavy Veh, % 0 0 0 0 1 0 0 0 2 0 0 0

Cap, veh/h 356 3005 386 2744 8 200 1 243 0 179

Arrive On Green 0.01 1.00 0.00 0.03 0.77 0.77 0.10 0.10 0.00 0.10 0.00 0.10

Sat Flow, veh/h 2034 4165 0 1759 3560 11 1482 11 1717 1558 0 1743

Grp Volume(v), veh/h 2 1406 0 106 643 677 134 0 0 1 0 1

Grp Sat Flow(s),veh/h/ln 2034 2029 0 1759 1741 1830 1493 0 1717 1558 0 1743

Q Serve(g_s), s 0.0 0.0 0.0 2.1 20.2 20.2 13.2 0.0 0.0 0.0 0.0 0.1

Cycle Q Clear(g_c), s 0.0 0.0 0.0 2.1 20.2 20.2 13.3 0.0 0.0 0.1 0.0 0.1

Prop In Lane 1.00 0.00 1.00 0.01 0.99 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 356 3005 386 1341 1411 201 0 243 0 179

V/C Ratio(X) 0.01 0.47 0.27 0.48 0.48 0.67 0.00 0.00 0.00 0.01

Avail Cap(c_a), veh/h 445 3005 492 1341 1411 337 0 385 0 337

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.85 0.85 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 5.8 0.0 0.0 4.0 6.3 6.3 66.4 0.0 0.0 60.4 0.0 60.4

Incr Delay (d2), s/veh 0.0 0.4 0.0 0.1 1.2 1.2 1.4 0.0 0.0 0.0 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 0.2 0.0 0.7 6.8 7.1 5.2 0.0 0.0 0.0 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 5.8 0.4 0.0 4.1 7.5 7.4 67.8 0.0 0.0 60.4 0.0 60.4

LnGrp LOS A A A A A E A E A E

Approach Vol, veh/h 1408 1426 134 2

Approach Delay, s/veh 0.5 7.2 67.8 60.4

Approach LOS A A E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.9 117.7 21.4 6.4 122.2 21.4

Change Period (Y+Rc), s 6.0 6.6 6.0 6.0 6.6 6.0

Max Green Setting (Gmax), s 14.0 88.4 29.0 7.0 95.4 29.0

Max Q Clear Time (g_c+I1), s 4.1 2.0 2.1 2.0 22.2 15.3

Green Ext Time (p_c), s 0.1 71.1 0.0 0.0 59.0 0.2

Intersection Summary

HCM 6th Ctrl Delay 6.8

HCM 6th LOS A

Notes

Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



2024 Projected (Build) Conditions



2024 Projected (Build)

Timing Plan: AM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 68 699 131 97 444 5 92 11 50 39 13 69

Future Volume (vph) 68 699 131 97 444 5 92 11 50 39 13 69

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

Lane Width (ft) 10 10 10 11 11 11 12 12 12 10 10 11

Grade (%) -2% 2% 0% 0%

Storage Length (ft) 205 60 250 0 0 0 0 125

Storage Lanes 1 1 1 0 0 1 0 1

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.850 0.998 0.850 0.850

Flt Protected 0.950 0.950 0.957 0.964

Satd. Flow (prot) 1506 3304 1507 1677 3317 0 0 1802 1380 0 1478 1473

Flt Permitted 0.950 0.950 0.709 0.600

Satd. Flow (perm) 1506 3304 1507 1677 3317 0 0 1335 1380 0 920 1473

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 67 1 70 72

Link Speed (mph) 40 40 25 25

Link Distance (ft) 1593 791 1002 354

Travel Time (s) 27.2 13.5 27.3 9.7

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 13% 3% 1% 3% 4% 0% 0% 9% 17% 21% 0% 6%

Adj. Flow (vph) 71 728 136 101 463 5 96 11 52 41 14 72

Shared Lane Traffic (%)

Lane Group Flow (vph) 71 728 136 101 468 0 0 107 52 0 55 72

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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 1.08 1.08 1.06 1.06 1.06 1.00 1.00 1.00 1.09 1.09 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1 0

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35 0

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Perm NA Perm Perm NA Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 8 8 4 4

Detector Phase 5 2 2 1 6 8 8 8 4 4 4

Switch Phase



2024 Projected (Build)

Timing Plan: AM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Minimum Initial (s) 5.0 25.0 25.0 5.0 25.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.3 31.3 31.3 13.3 31.3 23.9 23.9 23.9 23.9 23.9 23.9

Total Split (s) 31.0 76.0 76.0 33.0 78.0 41.0 41.0 41.0 41.0 41.0 41.0

Total Split (%) 20.7% 50.7% 50.7% 22.0% 52.0% 27.3% 27.3% 27.3% 27.3% 27.3% 27.3%

Maximum Green (s) 24.7 69.7 69.7 26.7 71.7 35.1 35.1 35.1 35.1 35.1 35.1

Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.9 2.9 2.9 2.9 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.3 5.3 5.3 5.3 5.3 4.9 4.9 4.9 4.9

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 0.2 5.0 5.0 0.2 5.0 0.2 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 25.0 25.0 0.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None None

Act Effct Green (s) 13.5 100.6 100.6 15.5 102.5 18.5 18.5 18.5 18.5

Actuated g/C Ratio 0.09 0.67 0.67 0.10 0.68 0.12 0.12 0.12 0.12

v/c Ratio 0.53 0.33 0.13 0.59 0.21 0.65 0.23 0.49 0.30

Control Delay 78.1 12.0 6.1 78.4 7.4 80.2 7.9 74.3 14.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 78.1 12.0 6.1 78.4 7.4 80.2 7.9 74.3 14.4

LOS E B A E A F A E B

Approach Delay 16.2 20.0 56.5 40.3

Approach LOS B C E D

Queue Length 50th (ft) 68 148 22 100 58 101 0 51 0

Queue Length 95th (ft) 119 235 60 168 78 161 24 96 46

Internal Link Dist (ft) 1513 711 922 274

Turn Bay Length (ft) 205 60 250 125

Base Capacity (vph) 258 2215 1032 309 2267 321 385 221 409

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.28 0.33 0.13 0.33 0.21 0.33 0.14 0.25 0.18

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 100 (67%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.65

Intersection Signal Delay: 22.7 Intersection LOS: C

Intersection Capacity Utilization 51.5% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     1: Penn Center Boulevard/Driveway & William Penn Highway



2024 Projected (Build)

Timing Plan: AM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 68 699 131 97 444 5 92 11 50 39 13 69

Future Volume (veh/h) 68 699 131 97 444 5 92 11 50 39 13 69

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1784 1934 1964 1832 1817 1876 1900 1767 1648 1589 1900 1811

Adj Flow Rate, veh/h 71 728 111 101 462 0 96 11 32 41 14 0

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Percent Heavy Veh, % 13 3 1 3 4 0 0 9 17 21 0 6

Cap, veh/h 100 2550 1155 133 2454 200 18 177 94 27

Arrive On Green 0.06 0.69 0.69 0.15 1.00 0.00 0.12 0.13 0.13 0.12 0.13 0.00

Sat Flow, veh/h 1699 3674 1664 1745 3543 0 1216 139 1397 412 213 1535

Grp Volume(v), veh/h 71 728 111 101 462 0 107 0 32 55 0 0

Grp Sat Flow(s),veh/h/ln 1699 1837 1664 1745 1726 0 1356 0 1397 625 0 1535

Q Serve(g_s), s 6.2 11.3 3.3 8.3 0.0 0.0 0.0 0.0 3.1 4.6 0.0 0.0

Cycle Q Clear(g_c), s 6.2 11.3 3.3 8.3 0.0 0.0 11.3 0.0 3.1 15.9 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.00 0.90 1.00 0.75 1.00

Lane Grp Cap(c), veh/h 100 2550 1155 133 2454 208 0 177 117 0

V/C Ratio(X) 0.71 0.29 0.10 0.76 0.19 0.51 0.00 0.18 0.47 0.00

Avail Cap(c_a), veh/h 291 2550 1155 322 2454 363 0 336 286 0

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.98 0.98 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 69.3 8.8 7.5 62.3 0.0 0.0 62.6 0.0 58.5 68.0 0.0 0.0

Incr Delay (d2), s/veh 8.8 0.3 0.2 8.5 0.2 0.0 2.0 0.0 0.5 2.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 2.9 4.4 1.2 3.8 0.1 0.0 4.1 0.0 1.1 2.2 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 78.1 9.0 7.7 70.8 0.2 0.0 64.5 0.0 59.0 70.9 0.0 0.0

LnGrp LOS E A A E A E A E E A

Approach Vol, veh/h 910 563 139 55

Approach Delay, s/veh 14.3 12.8 63.3 70.9

Approach LOS B B E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 16.7 109.4 23.9 14.2 111.9 23.9

Change Period (Y+Rc), s * 6.3 * 6.3 5.9 * 6.3 * 6.3 5.9

Max Green Setting (Gmax), s * 27 * 70 35.1 * 25 * 72 35.1

Max Q Clear Time (g_c+I1), s 10.3 13.3 17.9 8.2 2.0 13.3

Green Ext Time (p_c), s 0.2 23.8 0.1 0.1 15.8 0.4

Intersection Summary

HCM 6th Ctrl Delay 19.7

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2024 Projected (Build)

Timing Plan: AM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 17 720 10 92 544 35 13 8 48 54 22 45

Future Volume (vph) 17 720 10 92 544 35 13 8 48 54 22 45

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

Lane Width (ft) 10 12 11 10 12 12 10 10 10 12 12 12

Grade (%) -2% 2% 1% -6%

Storage Length (ft) 185 200 185 0 0 175 0 0

Storage Lanes 1 1 1 0 0 1 0 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99

Frt 0.850 0.991 0.850 0.950

Flt Protected 0.950 0.950 0.970 0.978

Satd. Flow (prot) 1702 3506 1577 1668 3375 0 0 1629 1470 0 1709 0

Flt Permitted 0.950 0.950 0.970 0.978

Satd. Flow (perm) 1702 3506 1577 1668 3375 0 0 1625 1470 0 1709 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 148 5 68 18

Link Speed (mph) 40 40 25 25

Link Distance (ft) 791 930 353 1006

Travel Time (s) 13.5 15.9 9.6 27.4

Confl. Peds. (#/hr) 3 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 0% 4% 0% 0% 5% 4% 0% 13% 2% 0% 5% 13%

Adj. Flow (vph) 18 783 11 100 591 38 14 9 52 59 24 49

Shared Lane Traffic (%)

Lane Group Flow (vph) 18 783 11 100 629 0 0 23 52 0 132 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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 0.99 1.03 1.11 1.01 1.01 1.10 1.10 1.10 0.96 0.96 0.96

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Split NA pm+ov Split NA

Protected Phases 5 2 1 6 4 4 1 8 8

Permitted Phases 2 4



2024 Projected (Build)

Timing Plan: AM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 4 4 1 8 8

Switch Phase

Minimum Initial (s) 5.0 10.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 12.5 33.2 33.2 12.5 33.2 40.2 40.2 12.5 40.2 40.2

Total Split (s) 12.5 48.2 48.2 21.4 57.1 40.2 40.2 21.4 40.2 40.2

Total Split (%) 8.3% 32.1% 32.1% 14.3% 38.1% 26.8% 26.8% 14.3% 26.8% 26.8%

Maximum Green (s) 7.0 42.0 42.0 15.9 50.9 34.0 34.0 15.9 34.0 34.0

Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 3.3 3.3 3.0 3.3 3.3

All-Red Time (s) 2.5 2.0 2.0 2.5 2.0 2.9 2.9 2.5 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.5 5.2 5.2 4.5 5.2 5.2 4.5 5.2

Lead/Lag Lead Lag Lag Lead Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 8.0 8.0 2.0 8.0 0.2 0.2 2.0 0.2 0.2

Minimum Gap (s) 0.2 5.6 5.6 0.2 5.6 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None

Walk Time (s) 12.0 12.0 12.0 15.0 15.0 15.0 15.0

Flash Dont Walk (s) 15.0 15.0 15.0 19.0 19.0 19.0 19.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 7.1 99.9 99.9 13.8 110.8 6.7 18.5 14.0

Actuated g/C Ratio 0.05 0.67 0.67 0.09 0.74 0.04 0.12 0.09

v/c Ratio 0.23 0.34 0.01 0.65 0.25 0.32 0.22 0.75

Control Delay 110.4 7.7 0.0 86.7 7.3 80.3 6.1 81.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 110.4 7.7 0.0 86.7 7.3 80.3 6.1 81.9

LOS F A A F A F A F

Approach Delay 9.9 18.2 28.9 81.9

Approach LOS A B C F

Queue Length 50th (ft) 18 212 0 98 99 22 0 111

Queue Length 95th (ft) 49 306 m0 164 137 55 19 179

Internal Link Dist (ft) 711 850 273 926

Turn Bay Length (ft) 185 200 185 175

Base Capacity (vph) 90 2334 1099 187 2495 380 270 412

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.20 0.34 0.01 0.53 0.25 0.06 0.19 0.32

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green, Master Intersection

Natural Cycle: 130

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 19.6 Intersection LOS: B



2024 Projected (Build)

Timing Plan: AM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

Intersection Capacity Utilization 52.5% ICU Level of Service A

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Driveway/Kingston Drive & William Penn Highway



2024 Projected (Build)

Timing Plan: AM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 17 720 10 92 544 35 13 8 48 54 22 45

Future Volume (veh/h) 17 720 10 92 544 35 13 8 48 54 22 45

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1979 1919 1979 1876 1802 1817 1894 1701 1864 2136 2061 1941

Adj Flow Rate, veh/h 18 783 0 100 591 36 14 9 20 59 24 38

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 0 4 0 0 5 4 0 13 2 0 5 13

Cap, veh/h 46 2388 131 2309 140 47 30 188 84 34 54

Arrive On Green 0.01 0.22 0.00 0.15 1.00 1.00 0.04 0.05 0.05 0.08 0.09 0.08

Sat Flow, veh/h 1884 3645 1677 1787 3279 199 1005 646 1550 926 377 597

Grp Volume(v), veh/h 18 783 0 100 308 319 23 0 20 121 0 0

Grp Sat Flow(s),veh/h/ln 1884 1823 1677 1787 1712 1766 1651 0 1550 1900 0 0

Q Serve(g_s), s 1.4 27.2 0.0 8.1 0.0 0.0 2.0 0.0 1.7 9.3 0.0 0.0

Cycle Q Clear(g_c), s 1.4 27.2 0.0 8.1 0.0 0.0 2.0 0.0 1.7 9.3 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.11 0.61 1.00 0.49 0.31

Lane Grp Cap(c), veh/h 46 2388 131 1205 1244 77 0 188 173 0 0

V/C Ratio(X) 0.39 0.33 0.77 0.26 0.26 0.30 0.00 0.11 0.70 0.00 0.00

Avail Cap(c_a), veh/h 101 2388 201 1205 1244 385 0 477 443 0 0

HCM Platoon Ratio 0.33 0.33 0.33 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.96 0.96 0.00 0.98 0.98 0.98 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 73.3 30.9 0.0 62.8 0.0 0.0 69.4 0.0 58.9 66.6 0.0 0.0

Incr Delay (d2), s/veh 2.0 0.4 0.0 3.4 0.5 0.5 0.8 0.0 0.1 1.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.7 13.4 0.0 3.6 0.2 0.2 0.9 0.0 0.7 4.7 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 75.3 31.3 0.0 66.2 0.5 0.5 70.2 0.0 58.9 68.5 0.0 0.0

LnGrp LOS E C E A A E A E E A A

Approach Vol, veh/h 801 727 43 121

Approach Delay, s/veh 32.3 9.5 65.0 68.5

Approach LOS C A E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 15.5 103.5 12.2 8.1 110.8 18.9

Change Period (Y+Rc), s 5.5 6.2 * 6.2 5.5 6.2 6.2

Max Green Setting (Gmax), s 15.9 42.0 * 34 7.0 50.9 34.0

Max Q Clear Time (g_c+I1), s 10.1 29.2 4.0 3.4 2.0 11.3

Green Ext Time (p_c), s 0.1 10.8 0.0 0.0 26.1 0.0

Intersection Summary

HCM 6th Ctrl Delay 25.9

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



2024 Projected (Build)

Timing Plan: AM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 182 573 59 51 470 36 43 0 19 160 0 154

Future Volume (vph) 182 573 59 51 470 36 43 0 19 160 0 154

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

Lane Width (ft) 10 12 14 10 13 13 11 11 16 10 12 12

Grade (%) -6% 3% -2% -4%

Storage Length (ft) 150 0 160 225 0 120 150 0

Storage Lanes 1 0 1 0 0 1 1 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.986 0.989 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1735 3525 0 1536 3535 0 0 1546 1580 1718 1647 0

Flt Permitted 0.407 0.376 0.427 0.726

Satd. Flow (perm) 743 3525 0 608 3535 0 0 695 1580 1313 1647 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 13 10 70 455

Link Speed (mph) 40 40 25 25

Link Distance (ft) 930 317 318 447

Travel Time (s) 15.9 5.4 8.7 12.2

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Heavy Vehicles (%) 0% 4% 4% 8% 3% 0% 14% 0% 17% 0% 0% 0%

Adj. Flow (vph) 202 637 66 57 522 40 48 0 21 178 0 171

Shared Lane Traffic (%)

Lane Group Flow (vph) 202 703 0 57 562 0 0 48 21 178 171 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) 10 10 10 10

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.05 0.96 0.88 1.11 0.98 0.98 1.03 1.03 0.84 1.07 0.97 0.97

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1

Detector Template Left

Leading Detector (ft) 35 250 35 250 20 35 0 35 35

Trailing Detector (ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Position(ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Size(ft) 40 6 40 6 20 40 20 40 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 8 4

Detector Phase 5 2 1 6 8 8 8 4 4

Switch Phase



2024 Projected (Build)

Timing Plan: AM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Minimum Initial (s) 5.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.0 34.6 13.0 34.6 13.0 13.0 13.0 13.0 13.0

Total Split (s) 17.0 97.0 21.0 101.0 32.0 32.0 32.0 32.0 32.0

Total Split (%) 11.3% 64.7% 14.0% 67.3% 21.3% 21.3% 21.3% 21.3% 21.3%

Maximum Green (s) 11.0 90.4 15.0 94.4 26.0 26.0 26.0 26.0 26.0

Yellow Time (s) 4.0 4.6 4.0 4.6 3.3 3.3 3.3 3.3 3.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.0 5.6 5.0 5.6 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 6.0 2.0 6.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 0.2 3.0 0.2 3.0 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max None C-Max None None None None None

Act Effct Green (s) 114.8 105.6 108.0 100.4 24.0 24.0 24.0 24.0

Actuated g/C Ratio 0.77 0.70 0.72 0.67 0.16 0.16 0.16 0.16

v/c Ratio 0.32 0.28 0.12 0.24 0.43 0.07 0.85 0.27

Control Delay 3.9 3.7 5.3 10.4 68.4 0.4 93.5 1.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 3.9 3.7 5.3 10.4 68.4 0.4 93.5 1.0

LOS A A A B E A F A

Approach Delay 3.7 9.9 47.7 48.2

Approach LOS A A D D

Queue Length 50th (ft) 15 28 13 111 42 0 168 0

Queue Length 95th (ft) 29 37 25 146 88 0 #282 0

Internal Link Dist (ft) 850 237 238 367

Turn Bay Length (ft) 150 160 120 150

Base Capacity (vph) 652 2485 567 2368 125 341 236 669

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 0.31 0.28 0.10 0.24 0.38 0.06 0.75 0.26

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 124 (83%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 15.2 Intersection LOS: B

Intersection Capacity Utilization 55.1% ICU Level of Service B

Analysis Period (min) 15

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

     Queue shown is maximum after two cycles.



2024 Projected (Build)

Timing Plan: AM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

Splits and Phases:     3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway



2024 Projected (Build)

Timing Plan: AM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 182 573 59 51 470 36 43 0 19 160 0 154

Future Volume (veh/h) 182 573 59 51 470 36 43 0 19 160 0 154

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 2136 2076 2159 1728 1875 1921 1769 1979 1792 2057 2057 2057

Adj Flow Rate, veh/h 202 637 0 57 522 40 48 0 0 178 0 169

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 0 4 4 8 3 0 14 0 17 0 0 0

Cap, veh/h 771 2802 618 2337 179 116 0 331 0 259

Arrive On Green 0.10 1.00 0.00 0.04 0.70 0.69 0.14 0.00 0.00 0.15 0.00 0.14

Sat Flow, veh/h 2034 4048 0 1646 3353 256 456 0 1519 1559 0 1743

Grp Volume(v), veh/h 202 637 0 57 277 285 48 0 0 178 0 169

Grp Sat Flow(s),veh/h/ln 2034 1972 0 1646 1781 1828 456 0 1519 1559 0 1743

Q Serve(g_s), s 4.4 0.0 0.0 1.4 8.4 8.4 5.5 0.0 0.0 0.0 0.0 13.7

Cycle Q Clear(g_c), s 4.4 0.0 0.0 1.4 8.4 8.4 19.3 0.0 0.0 12.8 0.0 13.7

Prop In Lane 1.00 0.00 1.00 0.14 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 771 2802 618 1241 1274 113 0 331 0 259

V/C Ratio(X) 0.26 0.23 0.09 0.22 0.22 0.43 0.00 0.54 0.00 0.65

Avail Cap(c_a), veh/h 831 2802 733 1241 1274 153 0 380 0 314

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.95 0.95 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 5.3 0.0 0.0 5.5 8.2 8.2 69.8 0.0 0.0 59.8 0.0 60.7

Incr Delay (d2), s/veh 0.1 0.2 0.0 0.0 0.4 0.4 0.9 0.0 0.0 0.5 0.0 1.9

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.5 0.1 0.0 0.5 3.2 3.3 1.9 0.0 0.0 6.5 0.0 6.3

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 5.4 0.2 0.0 5.5 8.6 8.6 70.8 0.0 0.0 60.3 0.0 62.6

LnGrp LOS A A A A A E A E A E

Approach Vol, veh/h 839 619 48 347

Approach Delay, s/veh 1.4 8.3 70.8 61.4

Approach LOS A A E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.5 112.2 27.3 12.6 110.1 27.3

Change Period (Y+Rc), s 6.0 6.6 6.0 6.0 6.6 6.0

Max Green Setting (Gmax), s 15.0 90.4 26.0 11.0 94.4 26.0

Max Q Clear Time (g_c+I1), s 3.4 2.0 15.7 6.4 10.4 21.3

Green Ext Time (p_c), s 0.0 25.6 0.5 0.1 20.2 0.0

Intersection Summary

HCM 6th Ctrl Delay 16.8

HCM 6th LOS B

Notes

Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



2024 Projected (Build)

Timing Plan: PM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 89 1089 90 102 966 6 173 26 120 64 21 93

Future Volume (vph) 89 1089 90 102 966 6 173 26 120 64 21 93

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

Lane Width (ft) 10 10 10 11 11 11 12 12 12 10 10 11

Grade (%) -2% 2% 0% 0%

Storage Length (ft) 205 60 250 0 0 0 0 125

Storage Lanes 1 1 1 0 0 1 0 1

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 0.99 1.00 0.99

Frt 0.850 0.999 0.850 0.850

Flt Protected 0.950 0.950 0.958 0.964

Satd. Flow (prot) 1685 3369 1522 1710 3417 0 0 1820 1583 0 1688 1531

Flt Permitted 0.950 0.950 0.641 0.420

Satd. Flow (perm) 1682 3369 1522 1710 3417 0 0 1217 1560 0 735 1510

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 57 129 100

Link Speed (mph) 40 40 25 25

Link Distance (ft) 1593 791 1002 354

Travel Time (s) 27.2 13.5 27.3 9.7

Confl. Peds. (#/hr) 2 2 1 2 2 1

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 1% 1% 0% 1% 1% 0% 0% 0% 2% 0% 5% 2%

Adj. Flow (vph) 96 1171 97 110 1039 6 186 28 129 69 23 100

Shared Lane Traffic (%)

Lane Group Flow (vph) 96 1171 97 110 1045 0 0 214 129 0 92 100

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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 1.08 1.08 1.06 1.06 1.06 1.00 1.00 1.00 1.09 1.09 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1 0

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35 0

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Perm NA Perm Perm NA Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 8 8 4 4



2024 Projected (Build)

Timing Plan: PM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 8 8 8 4 4 4

Switch Phase

Minimum Initial (s) 5.0 25.0 25.0 5.0 25.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.3 36.3 36.3 13.3 36.3 44.9 44.9 44.9 44.9 44.9 44.9

Total Split (s) 27.0 92.0 92.0 27.0 92.0 56.0 56.0 56.0 56.0 56.0 56.0

Total Split (%) 15.4% 52.6% 52.6% 15.4% 52.6% 32.0% 32.0% 32.0% 32.0% 32.0% 32.0%

Maximum Green (s) 20.7 85.7 85.7 20.7 85.7 50.1 50.1 50.1 50.1 50.1 50.1

Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.9 2.9 2.9 2.9 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.3 5.3 5.3 5.3 5.3 4.9 4.9 4.9 4.9

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 0.2 5.0 5.0 0.2 5.0 0.2 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 25.0 25.0 0.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None None

Walk Time (s) 13.0 13.0 13.0 16.0 16.0 16.0 16.0 16.0 16.0

Flash Dont Walk (s) 17.0 17.0 17.0 23.0 23.0 23.0 23.0 23.0 23.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 16.3 106.1 106.1 17.2 107.1 36.2 36.2 36.2 36.2

Actuated g/C Ratio 0.09 0.61 0.61 0.10 0.61 0.21 0.21 0.21 0.21

v/c Ratio 0.62 0.57 0.10 0.65 0.50 0.85 0.30 0.61 0.26

Control Delay 92.4 24.0 8.5 104.5 11.0 94.5 9.0 78.4 9.7

Queue Delay 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0

Total Delay 92.4 24.0 8.5 104.5 11.1 94.5 9.0 78.4 9.7

LOS F C A F B F A E A

Approach Delay 27.7 20.0 62.4 42.6

Approach LOS C B E D

Intersection Summary

Area Type: Other

Cycle Length: 175

Actuated Cycle Length: 175

Offset: 142 (81%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 95

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 29.6 Intersection LOS: C

Intersection Capacity Utilization 67.2% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: Penn Center Boulevard/Driveway & William Penn Highway



2024 Projected (Build)

Timing Plan: PM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 89 1089 90 102 966 6 173 26 120 64 21 93

Future Volume (veh/h) 89 1089 90 102 966 6 173 26 120 64 21 93

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1964 1964 1979 1862 1862 1876 1900 1900 1870 1900 1826 1870

Adj Flow Rate, veh/h 96 1171 88 110 1039 0 186 28 76 69 23 0

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Percent Heavy Veh, % 1 1 0 1 1 0 0 0 2 0 5 2

Cap, veh/h 127 2307 1035 137 2221 314 41 341 115 34

Arrive On Green 0.07 0.62 0.62 0.16 1.00 0.00 0.21 0.22 0.22 0.21 0.22 0.00

Sat Flow, veh/h 1870 3731 1674 1773 3630 0 1278 192 1581 367 156 1585

Grp Volume(v), veh/h 96 1171 88 110 1039 0 214 0 76 92 0 0

Grp Sat Flow(s),veh/h/ln 1870 1865 1674 1773 1769 0 1470 0 1581 523 0 1585

Q Serve(g_s), s 8.8 30.6 3.7 10.5 0.0 0.0 0.0 0.0 6.9 10.7 0.0 0.0

Cycle Q Clear(g_c), s 8.8 30.6 3.7 10.5 0.0 0.0 23.5 0.0 6.9 34.3 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.00 0.87 1.00 0.75 1.00

Lane Grp Cap(c), veh/h 127 2307 1035 137 2221 347 0 341 146 0

V/C Ratio(X) 0.76 0.51 0.09 0.80 0.47 0.62 0.00 0.22 0.63 0.00

Avail Cap(c_a), veh/h 232 2307 1035 220 2221 458 0 462 250 0

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.85 0.85 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 80.1 18.6 13.5 72.6 0.0 0.0 63.5 0.0 56.6 77.1 0.0 0.0

Incr Delay (d2), s/veh 8.8 0.8 0.2 8.8 0.6 0.0 1.8 0.0 0.3 4.5 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 4.6 13.2 1.5 4.8 0.2 0.0 9.2 0.0 2.9 4.3 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 89.0 19.4 13.6 81.4 0.6 0.0 65.3 0.0 56.9 81.6 0.0 0.0

LnGrp LOS F B B F A E A E F A

Approach Vol, veh/h 1355 1149 290 92

Approach Delay, s/veh 23.9 8.3 63.1 81.6

Approach LOS C A E F

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 18.9 113.5 42.6 17.2 115.2 42.6

Change Period (Y+Rc), s * 6.3 * 6.3 5.9 * 6.3 * 6.3 5.9

Max Green Setting (Gmax), s * 21 * 86 50.1 * 21 * 86 50.1

Max Q Clear Time (g_c+I1), s 12.5 32.6 36.3 10.8 2.0 25.5

Green Ext Time (p_c), s 0.2 40.6 0.2 0.1 50.3 1.0

Intersection Summary

HCM 6th Ctrl Delay 23.5

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2024 Projected (Build)

Timing Plan: PM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 66 1069 33 95 1049 81 43 20 131 74 30 48

Future Volume (vph) 66 1069 33 95 1049 81 43 20 131 74 30 48

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

Lane Width (ft) 10 12 11 10 12 12 10 10 10 12 12 12

Grade (%) -2% 2% 1% -6%

Storage Length (ft) 185 200 185 0 0 175 0 0

Storage Lanes 1 1 1 0 0 1 0 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 0.99

Frt 0.850 0.989 0.850 0.957

Flt Protected 0.950 0.950 0.967 0.976

Satd. Flow (prot) 1702 3610 1577 1668 3496 0 0 1680 1470 0 1796 0

Flt Permitted 0.950 0.950 0.967 0.976

Satd. Flow (perm) 1700 3610 1577 1668 3496 0 0 1672 1470 0 1796 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 93 5 136 12

Link Speed (mph) 40 40 25 25

Link Distance (ft) 791 930 353 1006

Travel Time (s) 13.5 15.9 9.6 27.4

Confl. Peds. (#/hr) 1 1 5 5

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 5% 2% 1% 0% 2%

Adj. Flow (vph) 69 1114 34 99 1093 84 45 21 136 77 31 50

Shared Lane Traffic (%)

Lane Group Flow (vph) 69 1114 34 99 1177 0 0 66 136 0 158 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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 0.99 1.03 1.11 1.01 1.01 1.10 1.10 1.10 0.96 0.96 0.96

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Split NA pm+ov Split NA

Protected Phases 5 2 1 6 4 4 1 8 8

Permitted Phases 2 4



2024 Projected (Build)

Timing Plan: PM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 4 4 1 8 8

Switch Phase

Minimum Initial (s) 5.0 10.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 12.5 36.2 36.2 12.5 33.2 40.2 40.2 12.5 40.2 40.2

Total Split (s) 18.4 71.2 71.2 23.4 76.2 40.2 40.2 23.4 40.2 40.2

Total Split (%) 10.5% 40.7% 40.7% 13.4% 43.5% 23.0% 23.0% 13.4% 23.0% 23.0%

Maximum Green (s) 12.9 65.0 65.0 17.9 70.0 34.0 34.0 17.9 34.0 34.0

Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 3.3 3.3 3.0 3.3 3.3

All-Red Time (s) 2.5 2.0 2.0 2.5 2.0 2.9 2.9 2.5 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.5 5.2 5.2 4.5 5.2 5.2 4.5 5.2

Lead/Lag Lead Lag Lag Lead Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 8.0 8.0 2.0 8.0 0.2 0.2 2.0 0.2 0.2

Minimum Gap (s) 0.2 5.6 5.6 0.2 5.6 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None

Walk Time (s) 12.0 12.0 12.0 15.0 15.0 15.0 15.0

Flash Dont Walk (s) 15.0 15.0 15.0 19.0 19.0 19.0 19.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 11.7 110.8 110.8 15.2 114.3 10.7 26.7 18.2

Actuated g/C Ratio 0.07 0.63 0.63 0.09 0.65 0.06 0.15 0.10

v/c Ratio 0.61 0.49 0.03 0.68 0.52 0.65 0.40 0.80

Control Delay 125.6 5.4 0.1 101.4 14.0 106.7 8.8 98.2

Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 125.6 5.5 0.1 101.4 14.0 106.7 8.8 98.2

LOS F A A F B F A F

Approach Delay 12.1 20.8 40.8 98.2

Approach LOS B C D F

Intersection Summary

Area Type: Other

Cycle Length: 175

Actuated Cycle Length: 175

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green, Master Intersection

Natural Cycle: 140

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 22.8 Intersection LOS: C

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     2: Driveway/Kingston Drive & William Penn Highway



2024 Projected (Build)

Timing Plan: PM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 66 1069 33 95 1049 81 43 20 131 74 30 48

Future Volume (veh/h) 66 1069 33 95 1049 81 43 20 131 74 30 48

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.98

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1979 1964 1979 1876 1862 1876 1894 1820 1864 2121 2136 2106

Adj Flow Rate, veh/h 69 1114 0 99 1093 83 45 21 70 77 31 44

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Percent Heavy Veh, % 0 1 0 0 1 0 0 5 2 1 0 2

Cap, veh/h 98 2372 126 2180 165 89 42 226 105 42 60

Arrive On Green 0.03 0.43 0.00 0.14 1.00 1.00 0.07 0.07 0.07 0.10 0.10 0.10

Sat Flow, veh/h 1884 3731 1677 1787 3332 253 1200 560 1548 999 402 571

Grp Volume(v), veh/h 69 1114 0 99 580 596 66 0 70 152 0 0

Grp Sat Flow(s),veh/h/ln 1884 1865 1677 1787 1769 1816 1760 0 1548 1973 0 0

Q Serve(g_s), s 6.3 37.5 0.0 9.4 0.0 0.0 6.3 0.0 7.1 13.1 0.0 0.0

Cycle Q Clear(g_c), s 6.3 37.5 0.0 9.4 0.0 0.0 6.3 0.0 7.1 13.1 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.14 0.68 1.00 0.51 0.29

Lane Grp Cap(c), veh/h 98 2372 126 1157 1188 131 0 226 207 0 0

V/C Ratio(X) 0.71 0.47 0.79 0.50 0.50 0.50 0.00 0.31 0.74 0.00 0.00

Avail Cap(c_a), veh/h 150 2372 193 1157 1188 352 0 421 395 0 0

HCM Platoon Ratio 0.67 0.67 0.67 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.82 0.82 0.00 0.89 0.89 0.89 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 83.1 29.1 0.0 73.9 0.0 0.0 78.2 0.0 67.0 76.4 0.0 0.0

Incr Delay (d2), s/veh 2.9 0.6 0.0 4.6 1.4 1.3 1.1 0.0 0.3 1.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.2 18.1 0.0 4.2 0.4 0.4 3.0 0.0 2.9 6.9 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 86.0 29.6 0.0 78.5 1.4 1.3 79.3 0.0 67.3 78.3 0.0 0.0

LnGrp LOS F C E A A E A E E A A

Approach Vol, veh/h 1183 1275 136 152

Approach Delay, s/veh 32.9 7.4 73.2 78.3

Approach LOS C A E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 16.8 116.4 18.2 13.6 119.7 23.5

Change Period (Y+Rc), s 5.5 6.2 * 6.2 5.5 6.2 6.2

Max Green Setting (Gmax), s 17.9 65.0 * 34 12.9 70.0 34.0

Max Q Clear Time (g_c+I1), s 11.4 39.5 9.1 8.3 2.0 15.1

Green Ext Time (p_c), s 0.1 23.4 0.0 0.0 58.7 0.0

Intersection Summary

HCM 6th Ctrl Delay 25.5

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



2024 Projected (Build)

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 119 1243 69 46 1072 29 79 0 32 102 0 106

Future Volume (vph) 119 1243 69 46 1072 29 79 0 32 102 0 106

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

Lane Width (ft) 10 12 14 10 13 13 11 11 16 10 12 12

Grade (%) -6% 3% -2% -4%

Storage Length (ft) 150 0 160 0 0 120 150 0

Storage Lanes 1 0 1 0 0 1 1 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Frt 0.992 0.996 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1701 3646 0 1659 3620 0 0 1711 1849 1292 1625 0

Flt Permitted 0.201 0.154 0.572 0.664

Satd. Flow (perm) 360 3646 0 269 3620 0 0 1029 1824 902 1625 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 6 3 60 154

Link Speed (mph) 40 40 25 25

Link Distance (ft) 930 332 318 447

Travel Time (s) 15.9 5.7 8.7 12.2

Confl. Peds. (#/hr) 1 1 1 1 1 1 1 1

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Heavy Vehicles (%) 2% 1% 2% 0% 1% 2% 3% 0% 0% 33% 0% 0%

Adj. Flow (vph) 127 1322 73 49 1140 31 84 0 34 109 0 113

Shared Lane Traffic (%)

Lane Group Flow (vph) 127 1395 0 49 1171 0 0 84 34 109 113 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) 10 10 10 10

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.05 0.96 0.88 1.11 0.98 0.98 1.03 1.03 0.84 1.07 0.97 0.97

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1

Detector Template Left

Leading Detector (ft) 35 250 35 250 20 35 0 35 35

Trailing Detector (ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Position(ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Size(ft) 40 6 40 6 20 40 20 40 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 8 4



2024 Projected (Build)

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 1 6 8 8 8 4 4

Switch Phase

Minimum Initial (s) 5.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.0 34.6 13.0 34.6 44.0 44.0 44.0 44.0 44.0

Total Split (s) 13.0 112.0 15.0 114.0 48.0 48.0 48.0 48.0 48.0

Total Split (%) 7.4% 64.0% 8.6% 65.1% 27.4% 27.4% 27.4% 27.4% 27.4%

Maximum Green (s) 7.0 105.4 9.0 107.4 42.0 42.0 42.0 42.0 42.0

Yellow Time (s) 4.0 4.6 4.0 4.6 3.3 3.3 3.3 3.3 3.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.6 6.0 6.6 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 6.0 2.0 6.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 0.2 3.0 0.2 3.0 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max None C-Max None None None None None

Walk Time (s) 13.0 13.0 16.0 16.0 16.0 16.0 16.0

Flash Dont Walk (s) 15.0 15.0 22.0 22.0 22.0 22.0 22.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 134.0 127.9 131.5 125.0 24.8 24.8 24.8 24.8

Actuated g/C Ratio 0.77 0.73 0.75 0.71 0.14 0.14 0.14 0.14

v/c Ratio 0.39 0.52 0.20 0.45 0.58 0.11 0.86 0.31

Control Delay 6.0 6.7 7.1 12.1 84.0 3.3 120.0 4.3

Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.0 6.8 7.1 12.1 84.0 3.3 120.0 4.3

LOS A A A B F A F A

Approach Delay 6.7 11.9 60.8 61.1

Approach LOS A B E E

Intersection Summary

Area Type: Other

Cycle Length: 175

Actuated Cycle Length: 175

Offset: 169 (97%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 95

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 14.7 Intersection LOS: B

Intersection Capacity Utilization 69.2% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway



2024 Projected (Build)

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 119 1243 69 46 1072 29 79 0 32 102 0 106

Future Volume (veh/h) 119 1243 69 46 1072 29 79 0 32 102 0 106

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 2106 2121 2190 1847 1905 1890 1934 1979 2058 1562 2057 2057

Adj Flow Rate, veh/h 127 1322 0 49 1140 31 84 0 0 109 0 109

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Percent Heavy Veh, % 2 1 2 0 1 2 3 0 0 33 0 0

Cap, veh/h 425 2953 386 2629 71 146 0 237 0 235

Arrive On Green 0.06 1.00 0.00 0.03 0.73 0.73 0.14 0.00 0.00 0.14 0.00 0.14

Sat Flow, veh/h 2006 4136 0 1759 3600 98 776 0 1744 1182 0 1740

Grp Volume(v), veh/h 127 1322 0 49 573 598 84 0 0 109 0 109

Grp Sat Flow(s),veh/h/ln 2006 2015 0 1759 1810 1888 776 0 1744 1182 0 1740

Q Serve(g_s), s 3.0 0.0 0.0 1.2 21.9 21.9 10.7 0.0 0.0 0.0 0.0 10.1

Cycle Q Clear(g_c), s 3.0 0.0 0.0 1.2 21.9 21.9 20.8 0.0 0.0 12.0 0.0 10.1

Prop In Lane 1.00 0.00 1.00 0.05 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 425 2953 386 1322 1378 146 0 237 0 235

V/C Ratio(X) 0.30 0.45 0.13 0.43 0.43 0.58 0.00 0.46 0.00 0.46

Avail Cap(c_a), veh/h 448 2953 431 1322 1378 288 0 361 0 418

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.87 0.87 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 7.0 0.0 0.0 5.4 9.3 9.3 79.4 0.0 0.0 70.6 0.0 69.8

Incr Delay (d2), s/veh 0.1 0.4 0.0 0.1 1.0 1.0 1.3 0.0 0.0 0.5 0.0 0.5

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.1 0.2 0.0 0.4 8.6 8.9 3.8 0.0 0.0 4.7 0.0 4.6

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 7.1 0.4 0.0 5.4 10.4 10.3 80.8 0.0 0.0 71.2 0.0 70.4

LnGrp LOS A A A B B F A E A E

Approach Vol, veh/h 1449 1220 84 218

Approach Delay, s/veh 1.0 10.1 80.8 70.8

Approach LOS A B F E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.5 134.8 29.6 11.0 134.4 29.6

Change Period (Y+Rc), s 6.0 6.6 6.0 6.0 6.6 6.0

Max Green Setting (Gmax), s 9.0 105.4 42.0 7.0 107.4 42.0

Max Q Clear Time (g_c+I1), s 3.2 2.0 14.0 5.0 23.9 22.8

Green Ext Time (p_c), s 0.0 77.3 0.5 0.0 57.6 0.1

Intersection Summary

HCM 6th Ctrl Delay 12.1

HCM 6th LOS B

Notes

Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



2024 Projected (Build)

Timing Plan: SAT Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 81 1234 77 152 1046 4 125 21 113 80 16 100

Future Volume (vph) 81 1234 77 152 1046 4 125 21 113 80 16 100

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

Lane Width (ft) 10 10 10 11 11 11 12 12 12 10 10 11

Grade (%) -2% 2% 0% 0%

Storage Length (ft) 205 60 250 0 0 0 0 125

Storage Lanes 1 1 1 0 0 1 0 1

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 0.99 1.00

Frt 0.850 0.999 0.850 0.850

Flt Protected 0.950 0.950 0.959 0.960

Satd. Flow (prot) 1702 3403 1522 1694 3417 0 0 1794 1599 0 1702 1546

Flt Permitted 0.950 0.950 0.625 0.484

Satd. Flow (perm) 1702 3403 1522 1694 3417 0 0 1169 1578 0 858 1546

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 67 116 103

Link Speed (mph) 40 40 25 25

Link Distance (ft) 1593 791 1002 354

Travel Time (s) 27.2 13.5 27.3 9.7

Confl. Peds. (#/hr) 1 1

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Heavy Vehicles (%) 0% 0% 0% 2% 1% 0% 1% 5% 1% 0% 0% 1%

Adj. Flow (vph) 84 1272 79 157 1078 4 129 22 116 82 16 103

Shared Lane Traffic (%)

Lane Group Flow (vph) 84 1272 79 157 1082 0 0 151 116 0 98 103

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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 1.08 1.08 1.06 1.06 1.06 1.00 1.00 1.00 1.09 1.09 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1 0

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35 0

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Perm NA Perm Perm NA Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 8 8 4 4



2024 Projected (Build)

Timing Plan: SAT Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 8 8 8 4 4 4

Switch Phase

Minimum Initial (s) 5.0 25.0 25.0 5.0 25.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 24.3 36.3 36.3 13.3 36.3 44.9 44.9 44.9 44.9 44.9 44.9

Total Split (s) 25.0 76.0 76.0 28.0 79.0 46.0 46.0 46.0 46.0 46.0 46.0

Total Split (%) 16.7% 50.7% 50.7% 18.7% 52.7% 30.7% 30.7% 30.7% 30.7% 30.7% 30.7%

Maximum Green (s) 18.7 69.7 69.7 21.7 72.7 40.1 40.1 40.1 40.1 40.1 40.1

Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.9 2.9 2.9 2.9 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.3 5.3 5.3 5.3 5.3 4.9 4.9 4.9 4.9

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 0.2 5.0 5.0 0.2 5.0 0.2 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 25.0 25.0 0.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None None

Walk Time (s) 13.0 13.0 13.0 16.0 16.0 16.0 16.0 16.0 16.0

Flash Dont Walk (s) 17.0 17.0 17.0 23.0 23.0 23.0 23.0 23.0 23.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 13.8 90.6 90.6 19.3 96.1 24.6 24.6 24.6 24.6

Actuated g/C Ratio 0.09 0.60 0.60 0.13 0.64 0.16 0.16 0.16 0.16

v/c Ratio 0.54 0.62 0.08 0.72 0.49 0.79 0.33 0.70 0.30

Control Delay 76.9 22.1 5.0 86.2 9.1 86.2 10.4 82.9 10.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 76.9 22.1 5.0 86.2 9.1 86.2 10.4 82.9 10.7

LOS E C A F A F B F B

Approach Delay 24.4 18.9 53.2 45.9

Approach LOS C B D D

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 113 (75%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 110

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 26.0 Intersection LOS: C

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: Penn Center Boulevard/Driveway & William Penn Highway



2024 Proposed (Build)

Timing Plan: SAT Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 81 1234 77 152 1046 4 125 21 113 80 16 100

Future Volume (veh/h) 81 1234 77 152 1046 4 125 21 113 80 16 100

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1979 1979 1979 1847 1862 1876 1885 1826 1885 1900 1900 1885

Adj Flow Rate, veh/h 84 1272 69 157 1078 0 129 22 84 82 16 0

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Percent Heavy Veh, % 0 0 0 2 1 0 1 5 1 0 0 1

Cap, veh/h 118 2288 1021 190 2313 282 41 287 146 25

Arrive On Green 0.06 0.61 0.61 0.14 0.87 0.00 0.17 0.18 0.18 0.17 0.18 0.00

Sat Flow, veh/h 1884 3759 1677 1759 3630 0 1322 225 1595 565 139 1598

Grp Volume(v), veh/h 84 1272 69 157 1078 0 151 0 84 98 0 0

Grp Sat Flow(s),veh/h/ln 1884 1880 1677 1759 1769 0 1548 0 1595 703 0 1598

Q Serve(g_s), s 6.6 30.0 2.5 13.0 10.0 0.0 0.0 0.0 6.8 9.9 0.0 0.0

Cycle Q Clear(g_c), s 6.6 30.0 2.5 13.0 10.0 0.0 13.2 0.0 6.8 23.2 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.00 0.85 1.00 0.84 1.00

Lane Grp Cap(c), veh/h 118 2288 1021 190 2313 313 0 287 166 0

V/C Ratio(X) 0.71 0.56 0.07 0.83 0.47 0.48 0.00 0.29 0.59 0.00

Avail Cap(c_a), veh/h 247 2288 1021 266 2313 446 0 437 296 0

HCM Platoon Ratio 1.00 1.00 1.00 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.84 0.84 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 68.9 17.4 12.0 62.8 4.0 0.0 56.3 0.0 53.3 66.0 0.0 0.0

Incr Delay (d2), s/veh 7.6 1.0 0.1 11.7 0.6 0.0 1.2 0.0 0.6 3.3 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.4 12.7 1.0 6.2 2.7 0.0 5.5 0.0 2.8 3.9 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 76.5 18.3 12.1 74.5 4.6 0.0 57.4 0.0 53.8 69.3 0.0 0.0

LnGrp LOS E B B E A E A D E A

Approach Vol, veh/h 1425 1235 235 98

Approach Delay, s/veh 21.5 13.5 56.1 69.3

Approach LOS C B E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 21.5 96.6 31.9 14.7 103.4 31.9

Change Period (Y+Rc), s * 6.3 * 6.3 5.9 * 6.3 * 6.3 5.9

Max Green Setting (Gmax), s * 22 * 70 40.1 * 19 * 73 40.1

Max Q Clear Time (g_c+I1), s 15.0 32.0 25.2 8.6 12.0 15.2

Green Ext Time (p_c), s 0.2 32.4 0.2 0.1 42.5 0.8

Intersection Summary

HCM 6th Ctrl Delay 22.5

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2024 Projected (Build)

Timing Plan: SAT Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 42 1206 49 114 1152 70 40 13 114 64 16 48

Future Volume (vph) 42 1206 49 114 1152 70 40 13 114 64 16 48

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

Lane Width (ft) 10 12 11 10 13 13 10 10 10 12 12 12

Grade (%) -2% 2% 1% -6%

Storage Length (ft) 185 200 185 0 0 175 0 0

Storage Lanes 1 1 1 0 0 1 0 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99

Frt 0.850 0.991 0.850 0.950

Flt Protected 0.950 0.950 0.964 0.975

Satd. Flow (prot) 1702 3610 1577 1635 3660 0 0 1668 1500 0 1771 0

Flt Permitted 0.950 0.950 0.964 0.975

Satd. Flow (perm) 1702 3610 1577 1635 3660 0 0 1664 1500 0 1771 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 108 4 115 19

Link Speed (mph) 40 40 25 25

Link Distance (ft) 791 930 353 1006

Travel Time (s) 13.5 15.9 9.6 27.4

Confl. Peds. (#/hr) 3 3

Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Heavy Vehicles (%) 0% 1% 0% 2% 0% 0% 0% 8% 0% 2% 0% 2%

Adj. Flow (vph) 42 1218 49 115 1164 71 40 13 115 65 16 48

Shared Lane Traffic (%)

Lane Group Flow (vph) 42 1218 49 115 1235 0 0 53 115 0 129 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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 0.99 1.03 1.11 0.97 0.97 1.10 1.10 1.10 0.96 0.96 0.96

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Split NA pm+ov Split NA

Protected Phases 5 2 1 6 4 4 1 8 8

Permitted Phases 2 4



2024 Projected (Build)

Timing Plan: SAT Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 4 4 1 8 8

Switch Phase

Minimum Initial (s) 5.0 10.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 12.5 33.2 33.2 12.5 33.2 40.2 40.2 12.5 40.2 40.2

Total Split (s) 12.6 54.4 54.4 15.2 57.0 40.2 40.2 15.2 40.2 40.2

Total Split (%) 8.4% 36.3% 36.3% 10.1% 38.0% 26.8% 26.8% 10.1% 26.8% 26.8%

Maximum Green (s) 7.1 48.2 48.2 9.7 50.8 34.0 34.0 9.7 34.0 34.0

Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 3.3 3.3 3.0 3.3 3.3

All-Red Time (s) 2.5 2.0 2.0 2.5 2.0 2.9 2.9 2.5 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.5 5.2 5.2 4.5 5.2 5.2 4.5 5.2

Lead/Lag Lead Lag Lag Lead Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 8.0 8.0 2.0 8.0 0.2 0.2 2.0 0.2 0.2

Minimum Gap (s) 0.2 5.6 5.6 0.2 5.6 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None

Walk Time (s) 12.0 12.0 12.0 15.0 15.0 15.0 15.0

Flash Dont Walk (s) 15.0 15.0 15.0 19.0 19.0 19.0 19.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 7.6 99.3 99.3 10.7 104.5 8.9 18.9 13.2

Actuated g/C Ratio 0.05 0.66 0.66 0.07 0.70 0.06 0.13 0.09

v/c Ratio 0.49 0.51 0.05 0.99 0.48 0.54 0.40 0.75

Control Delay 109.4 4.4 0.1 152.4 9.0 87.7 10.1 80.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 109.4 4.4 0.1 152.4 9.0 87.7 10.1 80.9

LOS F A A F A F B F

Approach Delay 7.6 21.2 34.6 80.9

Approach LOS A C C F

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green, Master Intersection

Natural Cycle: 150

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.99

Intersection Signal Delay: 18.5 Intersection LOS: B

Intersection Capacity Utilization 67.5% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     2: Driveway/Kingston Drive & William Penn Highway



2024 Projected (Build)

Timing Plan: SAT Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 42 1294 49 114 1235 79 40 13 114 73 16 48

Future Volume (veh/h) 42 1294 49 114 1235 79 40 13 114 73 16 48

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1979 1964 1979 1847 1952 1952 1894 1776 1894 2106 2136 2106

Adj Flow Rate, veh/h 42 1307 0 115 1247 80 40 13 70 74 16 31

Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Percent Heavy Veh, % 0 1 0 2 0 0 0 8 0 2 0 2

Cap, veh/h 68 2372 125 2374 152 91 29 226 107 23 45

Arrive On Green 0.02 0.43 0.00 0.14 1.00 1.00 0.06 0.07 0.07 0.08 0.09 0.08

Sat Flow, veh/h 1884 3731 1677 1759 3538 227 1291 420 1585 1209 262 507

Grp Volume(v), veh/h 42 1307 0 115 653 674 53 0 70 121 0 0

Grp Sat Flow(s),veh/h/ln 1884 1865 1677 1759 1854 1911 1711 0 1585 1978 0 0

Q Serve(g_s), s 3.3 39.4 0.0 9.7 0.0 0.0 4.5 0.0 6.0 8.9 0.0 0.0

Cycle Q Clear(g_c), s 3.3 39.4 0.0 9.7 0.0 0.0 4.5 0.0 6.0 8.9 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.12 0.75 1.00 0.61 0.26

Lane Grp Cap(c), veh/h 68 2372 125 1244 1282 120 0 226 175 0 0

V/C Ratio(X) 0.62 0.55 0.92 0.52 0.53 0.44 0.00 0.31 0.69 0.00 0.00

Avail Cap(c_a), veh/h 102 2372 125 1244 1282 399 0 484 461 0 0

HCM Platoon Ratio 0.67 0.67 0.67 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.77 0.77 0.00 0.82 0.82 0.82 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 72.2 27.0 0.0 63.9 0.0 0.0 67.3 0.0 57.8 66.8 0.0 0.0

Incr Delay (d2), s/veh 2.6 0.7 0.0 48.0 1.3 1.3 0.9 0.0 0.3 1.8 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.7 18.8 0.0 5.7 0.4 0.5 2.0 0.0 2.4 4.7 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 74.8 27.7 0.0 111.9 1.3 1.3 68.2 0.0 58.1 68.6 0.0 0.0

LnGrp LOS E C F A A E A E E A A

Approach Vol, veh/h 1349 1442 123 121

Approach Delay, s/veh 29.2 10.1 62.5 68.6

Approach LOS C B E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 15.2 100.6 15.7 9.9 105.9 18.5

Change Period (Y+Rc), s 5.5 6.2 * 6.2 5.5 6.2 6.2

Max Green Setting (Gmax), s 9.7 48.2 * 34 7.1 50.8 34.0

Max Q Clear Time (g_c+I1), s 11.7 41.4 8.0 5.3 2.0 10.9

Green Ext Time (p_c), s 0.0 6.7 0.0 0.0 45.8 0.0

Intersection Summary

HCM 6th Ctrl Delay 23.0

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



2024 Projected (Build)

Timing Plan: SAT Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 206 1210 127 99 1129 49 126 1 45 179 0 198

Future Volume (vph) 206 1210 127 99 1129 49 126 1 45 179 0 198

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

Lane Width (ft) 10 12 14 10 12 14 11 11 16 10 12 12

Grade (%) -6% 3% -2% -4%

Storage Length (ft) 150 0 160 0 0 120 150 0

Storage Lanes 1 0 1 0 0 1 1 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.986 0.994 0.850 0.850

Flt Protected 0.950 0.950 0.953 0.950

Satd. Flow (prot) 1701 3666 0 1659 3498 0 0 1768 1812 1718 1647 0

Flt Permitted 0.173 0.131 0.384 0.586

Satd. Flow (perm) 310 3666 0 229 3498 0 0 712 1812 1060 1647 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 13 6 113 166

Link Speed (mph) 40 40 25 25

Link Distance (ft) 930 328 318 447

Travel Time (s) 15.9 5.6 8.7 12.2

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 2% 0% 0% 0% 1% 2% 0% 0% 2% 0% 0% 0%

Adj. Flow (vph) 215 1260 132 103 1176 51 131 1 47 186 0 206

Shared Lane Traffic (%)

Lane Group Flow (vph) 215 1392 0 103 1227 0 0 132 47 186 206 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) 10 10 10 10

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.05 0.96 0.88 1.11 1.02 0.94 1.03 1.03 0.84 1.07 0.97 0.97

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1

Detector Template Left

Leading Detector (ft) 35 250 35 250 20 35 0 35 35

Trailing Detector (ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Position(ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Size(ft) 40 6 40 6 20 40 20 40 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 8 4

Detector Phase 5 2 1 6 8 8 8 4 4

Switch Phase



2024 Projected (Build)

Timing Plan: SAT Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Minimum Initial (s) 5.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.0 34.6 13.0 34.6 13.0 13.0 13.0 13.0 13.0

Total Split (s) 13.0 95.0 20.0 102.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 8.7% 63.3% 13.3% 68.0% 23.3% 23.3% 23.3% 23.3% 23.3%

Maximum Green (s) 7.0 88.4 14.0 95.4 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 4.0 4.6 4.0 4.6 3.3 3.3 3.3 3.3 3.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.6 6.0 6.6 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 6.0 2.0 6.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 0.2 3.0 0.2 3.0 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max None C-Max None None None None None

Act Effct Green (s) 103.5 95.9 104.1 96.2 28.2 28.2 28.2 28.2

Actuated g/C Ratio 0.69 0.64 0.69 0.64 0.19 0.19 0.19 0.19

v/c Ratio 0.77 0.59 0.45 0.55 0.99 0.11 0.94 0.46

Control Delay 35.0 5.8 12.5 16.0 135.0 0.5 108.6 16.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 35.0 5.9 12.5 16.0 135.0 0.5 108.6 16.1

LOS C A B B F A F B

Approach Delay 9.8 15.8 99.7 60.0

Approach LOS A B F E

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 121 (81%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.99

Intersection Signal Delay: 22.2 Intersection LOS: C

Intersection Capacity Utilization 84.0% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:     3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway



2024 Projected (Build)

Timing Plan: SAT Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 206 1210 127 99 1129 49 126 1 45 179 0 198

Future Volume (veh/h) 206 1210 127 99 1129 49 126 1 45 179 0 198

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 2106 2136 2221 1847 1832 1890 1979 1979 2027 2057 2057 2057

Adj Flow Rate, veh/h 215 1260 0 103 1176 51 131 1 0 186 0 204

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Percent Heavy Veh, % 2 0 0 0 1 2 0 0 2 0 0 0

Cap, veh/h 368 2633 384 2162 94 155 1 427 0 337

Arrive On Green 0.09 1.00 0.00 0.03 0.64 0.64 0.19 0.19 0.00 0.19 0.00 0.19

Sat Flow, veh/h 2006 4165 0 1759 3399 147 555 4 1717 1558 0 1743

Grp Volume(v), veh/h 215 1260 0 103 602 625 132 0 0 186 0 204

Grp Sat Flow(s),veh/h/ln 2006 2029 0 1759 1741 1806 559 0 1717 1558 0 1743

Q Serve(g_s), s 6.2 0.0 0.0 3.1 28.9 28.9 13.0 0.0 0.0 0.0 0.0 16.0

Cycle Q Clear(g_c), s 6.2 0.0 0.0 3.1 28.9 28.9 29.0 0.0 0.0 12.7 0.0 16.0

Prop In Lane 1.00 0.00 1.00 0.08 0.99 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 368 2633 384 1107 1148 156 0 427 0 337

V/C Ratio(X) 0.58 0.48 0.27 0.54 0.54 0.85 0.00 0.44 0.00 0.61

Avail Cap(c_a), veh/h 368 2633 489 1107 1148 156 0 427 0 337

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.83 0.83 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 12.5 0.0 0.0 8.7 15.2 15.2 69.7 0.0 0.0 53.9 0.0 55.3

Incr Delay (d2), s/veh 1.3 0.5 0.0 0.1 1.9 1.9 31.5 0.0 0.0 0.3 0.0 2.2

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 2.4 0.2 0.0 1.2 11.5 11.9 6.5 0.0 0.0 6.4 0.0 7.4

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 13.8 0.5 0.0 8.8 17.1 17.1 101.2 0.0 0.0 54.2 0.0 57.5

LnGrp LOS B A A B B F A D A E

Approach Vol, veh/h 1475 1330 132 390

Approach Delay, s/veh 2.5 16.4 101.2 55.9

Approach LOS A B F E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 11.1 103.9 35.0 13.0 102.0 35.0

Change Period (Y+Rc), s 6.0 6.6 6.0 6.0 6.6 6.0

Max Green Setting (Gmax), s 14.0 88.4 29.0 7.0 95.4 29.0

Max Q Clear Time (g_c+I1), s 5.1 2.0 18.0 8.2 30.9 31.0

Green Ext Time (p_c), s 0.1 64.3 0.6 0.0 50.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 18.2

HCM 6th LOS B

Notes

Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



2024 Projected (Build) with Improvements
Conditions



2024 Projected (Build) with Improvements

Timing Plan: AM Peak 3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway

Lanes, Volumes, Timings Synchro 11 Report

03/23/2023

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

Lane Configurations

Traffic Volume (vph) 182 573 59 51 470 36 43 0 19 160 0 154

Future Volume (vph) 182 573 59 51 470 36 43 0 19 160 0 154

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

Lane Width (ft) 10 12 14 10 13 13 11 11 16 10 12 12

Grade (%) -6% 3% -2% -4%

Storage Length (ft) 150 0 160 225 0 120 150 0

Storage Lanes 1 0 1 0 0 1 1 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.986 0.989 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1735 3525 0 1536 3535 0 0 1546 1580 1718 1647 0

Flt Permitted 0.401 0.375 0.451 0.726

Satd. Flow (perm) 732 3525 0 607 3535 0 0 734 1580 1313 1647 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 10 6 113 452

Link Speed (mph) 40 40 25 25

Link Distance (ft) 930 317 318 447

Travel Time (s) 15.9 5.4 8.7 12.2

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Heavy Vehicles (%) 0% 4% 4% 8% 3% 0% 14% 0% 17% 0% 0% 0%

Adj. Flow (vph) 202 637 66 57 522 40 48 0 21 178 0 171

Shared Lane Traffic (%)

Lane Group Flow (vph) 202 703 0 57 562 0 0 48 21 178 171 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) 10 10 10 10

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.05 0.96 0.88 1.11 0.98 0.98 1.03 1.03 0.84 1.07 0.97 0.97

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1

Detector Template Left

Leading Detector (ft) 35 250 35 250 20 35 0 35 35

Trailing Detector (ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Position(ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Size(ft) 40 6 40 6 20 40 20 40 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 8 4

Detector Phase 5 2 1 6 8 8 8 4 4

Switch Phase



2024 Projected (Build) with Improvements

Timing Plan: AM Peak 3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway

Lanes, Volumes, Timings Synchro 11 Report

03/23/2023

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

Minimum Initial (s) 5.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.0 34.6 13.0 34.6 13.0 13.0 13.0 13.0 13.0

Total Split (s) 36.0 79.0 17.0 60.0 54.0 54.0 54.0 54.0 54.0

Total Split (%) 24.0% 52.7% 11.3% 40.0% 36.0% 36.0% 36.0% 36.0% 36.0%

Maximum Green (s) 30.0 72.4 11.0 53.4 48.0 48.0 48.0 48.0 48.0

Yellow Time (s) 4.0 4.6 4.0 4.6 3.3 3.3 3.3 3.3 3.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.0 5.6 5.0 5.6 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 6.0 2.0 6.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 0.2 3.0 0.2 3.0 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max None C-Max None None None None None

Act Effct Green (s) 112.9 103.3 105.3 97.6 26.2 26.2 26.2 26.2

Actuated g/C Ratio 0.75 0.69 0.70 0.65 0.17 0.17 0.17 0.17

v/c Ratio 0.32 0.29 0.12 0.24 0.38 0.06 0.78 0.26

Control Delay 6.5 6.5 6.6 12.3 60.8 0.3 80.6 1.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.5 6.5 6.6 12.3 60.8 0.3 80.6 1.0

LOS A A A B E A F A

Approach Delay 6.5 11.7 42.4 41.6

Approach LOS A B D D

Queue Length 50th (ft) 32 63 12 111 42 0 169 0

Queue Length 95th (ft) 50 98 32 183 81 0 240 0

Internal Link Dist (ft) 850 237 238 367

Turn Bay Length (ft) 150 160 120 150

Base Capacity (vph) 762 2430 520 2301 239 592 428 842

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.27 0.29 0.11 0.24 0.20 0.04 0.42 0.20

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 124 (83%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 15.8 Intersection LOS: B

Intersection Capacity Utilization 55.1% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway



2024 Projected (Build) with Improvements

Timing Plan: AM Peak 3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/23/2023

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

Lane Configurations

Traffic Volume (veh/h) 182 573 59 51 470 36 43 0 19 160 0 154

Future Volume (veh/h) 182 573 59 51 470 36 43 0 19 160 0 154

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 2136 2076 2159 1728 1875 1921 1769 1979 1792 2057 2057 2057

Adj Flow Rate, veh/h 202 637 0 57 522 40 48 0 0 178 0 169

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 0 4 4 8 3 0 14 0 17 0 0 0

Cap, veh/h 772 2801 617 2332 178 116 0 332 0 260

Arrive On Green 0.10 1.00 0.00 0.04 0.70 0.69 0.14 0.00 0.00 0.15 0.00 0.14

Sat Flow, veh/h 2034 4048 0 1646 3353 256 458 0 1519 1559 0 1743

Grp Volume(v), veh/h 202 637 0 57 277 285 48 0 0 178 0 169

Grp Sat Flow(s),veh/h/ln 2034 1972 0 1646 1781 1828 458 0 1519 1559 0 1743

Q Serve(g_s), s 4.4 0.0 0.0 1.4 8.4 8.5 5.5 0.0 0.0 0.0 0.0 13.7

Cycle Q Clear(g_c), s 4.4 0.0 0.0 1.4 8.4 8.5 19.3 0.0 0.0 12.8 0.0 13.7

Prop In Lane 1.00 0.00 1.00 0.14 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 772 2801 617 1238 1271 113 0 332 0 260

V/C Ratio(X) 0.26 0.23 0.09 0.22 0.22 0.42 0.00 0.54 0.00 0.65

Avail Cap(c_a), veh/h 1087 2801 688 1238 1271 342 0 609 0 570

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.95 0.95 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 5.3 0.0 0.0 5.6 8.2 8.3 69.8 0.0 0.0 59.8 0.0 60.6

Incr Delay (d2), s/veh 0.1 0.2 0.0 0.0 0.4 0.4 0.9 0.0 0.0 0.5 0.0 1.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.5 0.1 0.0 0.5 3.2 3.3 1.9 0.0 0.0 6.5 0.0 6.3

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 5.4 0.2 0.0 5.6 8.7 8.7 70.7 0.0 0.0 60.3 0.0 61.7

LnGrp LOS A A A A A E A E A E

Approach Vol, veh/h 839 619 48 347

Approach Delay, s/veh 1.4 8.4 70.7 60.9

Approach LOS A A E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.5 112.1 27.3 12.8 109.9 27.3

Change Period (Y+Rc), s 6.0 6.6 6.0 6.0 6.6 6.0

Max Green Setting (Gmax), s 11.0 72.4 48.0 30.0 53.4 48.0

Max Q Clear Time (g_c+I1), s 3.4 2.0 15.7 6.4 10.5 21.3

Green Ext Time (p_c), s 0.0 24.0 0.7 0.3 16.4 0.1

Intersection Summary

HCM 6th Ctrl Delay 16.7

HCM 6th LOS B

Notes

Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



2024 Projected (Build) with Improvements

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/23/2023

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

Lane Configurations

Traffic Volume (vph) 119 1243 69 46 1072 29 79 0 32 102 0 106

Future Volume (vph) 119 1243 69 46 1072 29 79 0 32 102 0 106

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

Lane Width (ft) 10 12 14 10 13 13 11 11 16 10 12 12

Grade (%) -6% 3% -2% -4%

Storage Length (ft) 150 0 160 0 0 120 150 0

Storage Lanes 1 0 1 0 0 1 1 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 0.99 1.00 0.99

Frt 0.992 0.996 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1701 3646 0 1659 3620 0 0 1711 1849 1292 1625 0

Flt Permitted 0.198 0.156 0.572 0.664

Satd. Flow (perm) 355 3646 0 272 3620 0 0 1029 1824 902 1625 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 5 2 97 195

Link Speed (mph) 40 40 25 25

Link Distance (ft) 930 332 318 447

Travel Time (s) 15.9 5.7 8.7 12.2

Confl. Peds. (#/hr) 1 1 1 1 1 1 1 1

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Heavy Vehicles (%) 2% 1% 2% 0% 1% 2% 3% 0% 0% 33% 0% 0%

Adj. Flow (vph) 127 1322 73 49 1140 31 84 0 34 109 0 113

Shared Lane Traffic (%)

Lane Group Flow (vph) 127 1395 0 49 1171 0 0 84 34 109 113 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) 10 10 10 10

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.05 0.96 0.88 1.11 0.98 0.98 1.03 1.03 0.84 1.07 0.97 0.97

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1

Detector Template Left

Leading Detector (ft) 35 250 35 250 20 35 0 35 35

Trailing Detector (ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Position(ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Size(ft) 40 6 40 6 20 40 20 40 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 8 4



2024 Projected (Build) with Improvements

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/23/2023

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

Detector Phase 5 2 1 6 8 8 8 4 4

Switch Phase

Minimum Initial (s) 5.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.0 34.6 13.0 34.6 44.0 44.0 44.0 44.0 44.0

Total Split (s) 26.0 108.0 15.0 97.0 52.0 52.0 52.0 52.0 52.0

Total Split (%) 14.9% 61.7% 8.6% 55.4% 29.7% 29.7% 29.7% 29.7% 29.7%

Maximum Green (s) 20.0 101.4 9.0 90.4 46.0 46.0 46.0 46.0 46.0

Yellow Time (s) 4.0 4.6 4.0 4.6 3.3 3.3 3.3 3.3 3.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.6 6.0 6.6 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 6.0 2.0 6.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 0.2 3.0 0.2 3.0 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max None C-Max None None None None None

Walk Time (s) 13.0 13.0 16.0 16.0 16.0 16.0 16.0

Flash Dont Walk (s) 15.0 15.0 22.0 22.0 22.0 22.0 22.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 135.2 127.9 130.3 123.8 24.8 24.8 24.8 24.8

Actuated g/C Ratio 0.77 0.73 0.74 0.71 0.14 0.14 0.14 0.14

v/c Ratio 0.38 0.52 0.20 0.46 0.58 0.10 0.86 0.28

Control Delay 5.4 4.1 7.2 12.8 83.9 0.6 120.0 1.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 5.4 4.1 7.2 12.8 83.9 0.6 120.0 1.8

LOS A A A B F A F A

Approach Delay 4.2 12.6 59.9 59.8

Approach LOS A B E E

Queue Length 50th (ft) 13 97 11 283 92 0 124 0

Queue Length 95th (ft) 27 142 28 430 146 0 191 0

Internal Link Dist (ft) 850 252 238 367

Turn Bay Length (ft) 150 160 120 150

Base Capacity (vph) 434 2666 278 2561 270 550 237 570

Starvation Cap Reductn 0 83 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.29 0.54 0.18 0.46 0.31 0.06 0.46 0.20

Intersection Summary

Area Type: Other

Cycle Length: 175

Actuated Cycle Length: 175

Offset: 169 (97%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 95

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 13.7 Intersection LOS: B



2024 Projected (Build) with Improvements

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/23/2023

Intersection Capacity Utilization 69.2% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway



2024 Projected (Build) with Improvements

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/23/2023

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

Lane Configurations

Traffic Volume (veh/h) 119 1243 69 46 1072 29 79 0 32 102 0 106

Future Volume (veh/h) 119 1243 69 46 1072 29 79 0 32 102 0 106

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 2106 2121 2190 1847 1905 1890 1934 1979 2058 1562 2057 2057

Adj Flow Rate, veh/h 127 1322 0 49 1140 31 84 0 0 109 0 109

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Percent Heavy Veh, % 2 1 2 0 1 2 3 0 0 33 0 0

Cap, veh/h 426 2953 386 2626 71 146 0 237 0 235

Arrive On Green 0.06 1.00 0.00 0.03 0.73 0.73 0.14 0.00 0.00 0.14 0.00 0.14

Sat Flow, veh/h 2006 4136 0 1759 3600 98 776 0 1744 1182 0 1740

Grp Volume(v), veh/h 127 1322 0 49 573 598 84 0 0 109 0 109

Grp Sat Flow(s),veh/h/ln 2006 2015 0 1759 1810 1888 776 0 1744 1182 0 1740

Q Serve(g_s), s 3.0 0.0 0.0 1.2 21.9 22.0 10.7 0.0 0.0 0.0 0.0 10.1

Cycle Q Clear(g_c), s 3.0 0.0 0.0 1.2 21.9 22.0 20.8 0.0 0.0 12.0 0.0 10.1

Prop In Lane 1.00 0.00 1.00 0.05 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 426 2953 386 1320 1377 146 0 237 0 235

V/C Ratio(X) 0.30 0.45 0.13 0.43 0.43 0.58 0.00 0.46 0.00 0.46

Avail Cap(c_a), veh/h 596 2953 431 1320 1377 319 0 388 0 457

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.87 0.87 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 7.0 0.0 0.0 5.4 9.4 9.4 79.4 0.0 0.0 70.6 0.0 69.8

Incr Delay (d2), s/veh 0.1 0.4 0.0 0.1 1.0 1.0 1.3 0.0 0.0 0.5 0.0 0.5

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.1 0.2 0.0 0.4 8.6 9.0 3.8 0.0 0.0 4.7 0.0 4.6

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 7.1 0.4 0.0 5.4 10.4 10.4 80.7 0.0 0.0 71.2 0.0 70.4

LnGrp LOS A A A B B F A E A E

Approach Vol, veh/h 1449 1220 84 218

Approach Delay, s/veh 1.0 10.2 80.7 70.8

Approach LOS A B F E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.5 134.8 29.6 11.1 134.2 29.6

Change Period (Y+Rc), s 6.0 6.6 6.0 6.0 6.6 6.0

Max Green Setting (Gmax), s 9.0 101.4 46.0 20.0 90.4 46.0

Max Q Clear Time (g_c+I1), s 3.2 2.0 14.0 5.0 24.0 22.8

Green Ext Time (p_c), s 0.0 75.1 0.5 0.2 48.9 0.1

Intersection Summary

HCM 6th Ctrl Delay 12.2

HCM 6th LOS B

Notes

Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



2024 Projected (Build) with Improvements

Timing Plan: SAT Peak 3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway

Lanes, Volumes, Timings Synchro 11 Report

03/23/2023

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

Lane Configurations

Traffic Volume (vph) 206 1210 127 99 1129 49 126 1 45 179 0 198

Future Volume (vph) 206 1210 127 99 1129 49 126 1 45 179 0 198

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

Lane Width (ft) 10 12 14 10 12 14 11 11 16 10 12 12

Grade (%) -6% 3% -2% -4%

Storage Length (ft) 150 0 160 0 0 120 150 0

Storage Lanes 1 0 1 0 0 1 1 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.986 0.994 0.850 0.850

Flt Protected 0.950 0.950 0.953 0.950

Satd. Flow (prot) 1701 3666 0 1659 3498 0 0 1768 1812 1718 1647 0

Flt Permitted 0.144 0.140 0.391 0.589

Satd. Flow (perm) 258 3666 0 245 3498 0 0 725 1812 1065 1647 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 11 4 113 265

Link Speed (mph) 40 40 25 25

Link Distance (ft) 930 328 318 447

Travel Time (s) 15.9 5.6 8.7 12.2

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 2% 0% 0% 0% 1% 2% 0% 0% 2% 0% 0% 0%

Adj. Flow (vph) 215 1260 132 103 1176 51 131 1 47 186 0 206

Shared Lane Traffic (%)

Lane Group Flow (vph) 215 1392 0 103 1227 0 0 132 47 186 206 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) 10 10 10 10

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.05 0.96 0.88 1.11 1.02 0.94 1.03 1.03 0.84 1.07 0.97 0.97

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1

Detector Template Left

Leading Detector (ft) 35 250 35 250 20 35 0 35 35

Trailing Detector (ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Position(ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Size(ft) 40 6 40 6 20 40 20 40 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 8 4

Detector Phase 5 2 1 6 8 8 8 4 4

Switch Phase



2024 Projected (Build) with Improvements

Timing Plan: SAT Peak 3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway

Lanes, Volumes, Timings Synchro 11 Report

03/23/2023

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

Minimum Initial (s) 5.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.0 34.6 13.0 34.6 13.0 13.0 13.0 13.0 13.0

Total Split (s) 31.0 86.0 19.0 74.0 45.0 45.0 45.0 45.0 45.0

Total Split (%) 20.7% 57.3% 12.7% 49.3% 30.0% 30.0% 30.0% 30.0% 30.0%

Yellow Time (s) 4.0 4.6 4.0 4.6 3.3 3.3 3.3 3.3 3.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.6 6.0 6.6 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Recall Mode None C-Max None C-Max None None None None None

Act Effct Green (s) 107.9 94.7 95.9 87.5 28.9 28.9 28.9 28.9

Actuated g/C Ratio 0.72 0.63 0.64 0.58 0.19 0.19 0.19 0.19

v/c Ratio 0.65 0.60 0.45 0.60 0.95 0.11 0.91 0.39

Control Delay 37.0 10.3 15.3 24.1 121.7 0.5 100.9 3.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 37.0 10.3 15.3 24.1 121.7 0.5 100.9 3.4

LOS D B B C F A F A

Approach Delay 13.9 23.4 89.9 49.7

Approach LOS B C F D

Queue Length 50th (ft) 80 172 27 388 129 0 180 0

Queue Length 95th (ft) 193 224 58 614 #221 0 259 19

Internal Link Dist (ft) 850 248 238 367

Turn Bay Length (ft) 150 160 120 150

Base Capacity (vph) 428 2317 287 2041 188 554 276 624

Starvation Cap Reductn 0 56 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.50 0.62 0.36 0.60 0.70 0.08 0.67 0.33

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 121 (81%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.95

Intersection Signal Delay: 25.4 Intersection LOS: C

Intersection Capacity Utilization 84.0% ICU Level of Service E

Analysis Period (min) 15

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

     Queue shown is maximum after two cycles.

Splits and Phases:     3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway



2024 Projected (Build) with Improvements

Timing Plan: SAT Peak 3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/23/2023

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

Lane Configurations

Traffic Volume (veh/h) 206 1210 127 99 1129 49 126 1 45 179 0 198

Future Volume (veh/h) 206 1210 127 99 1129 49 126 1 45 179 0 198

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 2106 2136 2221 1847 1832 1890 1979 1979 2027 2057 2057 2057

Adj Flow Rate, veh/h 215 1260 0 103 1176 51 131 1 0 186 0 204

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Percent Heavy Veh, % 2 0 0 0 1 2 0 0 2 0 0 0

Cap, veh/h 362 2509 370 2022 88 195 1 476 0 386

Arrive On Green 0.12 1.00 0.00 0.04 0.59 0.59 0.22 0.22 0.00 0.22 0.00 0.22

Sat Flow, veh/h 2006 4165 0 1759 3399 147 663 5 1717 1558 0 1743

Grp Volume(v), veh/h 215 1260 0 103 602 625 132 0 0 186 0 204

Grp Sat Flow(s),veh/h/ln 2006 2029 0 1759 1741 1806 668 0 1717 1558 0 1743

Q Serve(g_s), s 6.6 0.0 0.0 3.4 32.1 32.2 15.6 0.0 0.0 0.0 0.0 15.5

Cycle Q Clear(g_c), s 6.6 0.0 0.0 3.4 32.1 32.2 31.1 0.0 0.0 12.2 0.0 15.5

Prop In Lane 1.00 0.00 1.00 0.08 0.99 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 362 2509 370 1036 1074 196 0 476 0 386

V/C Ratio(X) 0.59 0.50 0.28 0.58 0.58 0.67 0.00 0.39 0.00 0.53

Avail Cap(c_a), veh/h 577 2509 459 1036 1074 244 0 536 0 453

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.83 0.83 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 14.8 0.0 0.0 10.8 18.8 18.8 65.2 0.0 0.0 50.2 0.0 51.5

Incr Delay (d2), s/veh 0.5 0.6 0.0 0.2 2.4 2.3 2.9 0.0 0.0 0.2 0.0 0.4

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 2.5 0.2 0.0 1.3 13.1 13.6 5.2 0.0 0.0 6.1 0.0 6.9

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 15.3 0.6 0.0 11.0 21.2 21.1 68.1 0.0 0.0 50.4 0.0 51.9

LnGrp LOS B A B C C E A D A D

Approach Vol, veh/h 1475 1330 132 390

Approach Delay, s/veh 2.7 20.4 68.1 51.2

Approach LOS A C E D

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 11.4 99.3 39.2 14.9 95.8 39.2

Change Period (Y+Rc), s 6.0 6.6 6.0 6.0 6.6 6.0

Max Green Setting (Gmax), s 13.0 79.4 39.0 25.0 67.4 39.0

Max Q Clear Time (g_c+I1), s 5.4 2.0 17.5 8.6 34.2 33.1

Green Ext Time (p_c), s 0.1 59.2 0.8 0.3 28.6 0.1

Intersection Summary

HCM 6th Ctrl Delay 18.1

HCM 6th LOS B

Notes

Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



2029 Projected (Build) Conditions



2029 Projected (Build)

Timing Plan: AM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 70 715 134 100 454 5 95 11 51 40 13 71

Future Volume (vph) 70 715 134 100 454 5 95 11 51 40 13 71

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

Lane Width (ft) 10 10 10 11 11 11 12 12 12 10 10 11

Grade (%) -2% 2% 0% 0%

Storage Length (ft) 205 60 250 0 0 0 0 125

Storage Lanes 1 1 1 0 0 1 0 1

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.850 0.998 0.850 0.850

Flt Protected 0.950 0.950 0.957 0.964

Satd. Flow (prot) 1506 3304 1507 1677 3317 0 0 1802 1380 0 1477 1473

Flt Permitted 0.950 0.950 0.707 0.590

Satd. Flow (perm) 1506 3304 1507 1677 3317 0 0 1331 1380 0 904 1473

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 67 1 70 74

Link Speed (mph) 40 40 25 25

Link Distance (ft) 1593 791 1002 354

Travel Time (s) 27.2 13.5 27.3 9.7

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 13% 3% 1% 3% 4% 0% 0% 9% 17% 21% 0% 6%

Adj. Flow (vph) 73 745 140 104 473 5 99 11 53 42 14 74

Shared Lane Traffic (%)

Lane Group Flow (vph) 73 745 140 104 478 0 0 110 53 0 56 74

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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 1.08 1.08 1.06 1.06 1.06 1.00 1.00 1.00 1.09 1.09 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1 0

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35 0

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Perm NA Perm Perm NA Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 8 8 4 4

Detector Phase 5 2 2 1 6 8 8 8 4 4 4

Switch Phase



2029 Projected (Build)

Timing Plan: AM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Minimum Initial (s) 5.0 25.0 25.0 5.0 25.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.3 31.3 31.3 13.3 31.3 23.9 23.9 23.9 23.9 23.9 23.9

Total Split (s) 31.0 76.0 76.0 33.0 78.0 41.0 41.0 41.0 41.0 41.0 41.0

Total Split (%) 20.7% 50.7% 50.7% 22.0% 52.0% 27.3% 27.3% 27.3% 27.3% 27.3% 27.3%

Maximum Green (s) 24.7 69.7 69.7 26.7 71.7 35.1 35.1 35.1 35.1 35.1 35.1

Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.9 2.9 2.9 2.9 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.3 5.3 5.3 5.3 5.3 4.9 4.9 4.9 4.9

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 0.2 5.0 5.0 0.2 5.0 0.2 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 25.0 25.0 0.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None None

Act Effct Green (s) 13.7 100.0 100.0 15.7 102.0 18.8 18.8 18.8 18.8

Actuated g/C Ratio 0.09 0.67 0.67 0.10 0.68 0.13 0.13 0.13 0.13

v/c Ratio 0.53 0.34 0.14 0.59 0.21 0.66 0.23 0.50 0.30

Control Delay 78.2 12.4 6.3 78.7 7.6 80.2 8.4 74.5 14.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 78.2 12.4 6.3 78.7 7.6 80.2 8.4 74.5 14.1

LOS E B A E A F A E B

Approach Delay 16.5 20.3 56.8 40.1

Approach LOS B C E D

Queue Length 50th (ft) 69 154 24 104 59 104 0 52 0

Queue Length 95th (ft) 122 245 64 170 81 166 26 96 47

Internal Link Dist (ft) 1513 711 922 274

Turn Bay Length (ft) 205 60 250 125

Base Capacity (vph) 258 2202 1026 309 2255 320 385 217 410

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.28 0.34 0.14 0.34 0.21 0.34 0.14 0.26 0.18

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 100 (67%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 23.0 Intersection LOS: C

Intersection Capacity Utilization 51.8% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     1: Penn Center Boulevard/Driveway & William Penn Highway



2029 Projected (Build)

Timing Plan: AM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 70 715 134 100 454 5 95 11 51 40 13 71

Future Volume (veh/h) 70 715 134 100 454 5 95 11 51 40 13 71

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1784 1934 1964 1832 1817 1876 1900 1767 1648 1589 1900 1811

Adj Flow Rate, veh/h 73 745 115 104 473 0 99 11 33 42 14 0

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Percent Heavy Veh, % 13 3 1 3 4 0 0 9 17 21 0 6

Cap, veh/h 103 2534 1148 136 2441 204 18 181 95 27

Arrive On Green 0.06 0.69 0.69 0.16 1.00 0.00 0.12 0.13 0.13 0.12 0.13 0.00

Sat Flow, veh/h 1699 3674 1664 1745 3543 0 1225 136 1397 413 207 1535

Grp Volume(v), veh/h 73 745 115 104 473 0 110 0 33 56 0 0

Grp Sat Flow(s),veh/h/ln 1699 1837 1664 1745 1726 0 1361 0 1397 620 0 1535

Q Serve(g_s), s 6.3 11.8 3.5 8.6 0.0 0.0 0.0 0.0 3.2 4.7 0.0 0.0

Cycle Q Clear(g_c), s 6.3 11.8 3.5 8.6 0.0 0.0 11.6 0.0 3.2 16.3 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.00 0.90 1.00 0.75 1.00

Lane Grp Cap(c), veh/h 103 2534 1148 136 2441 212 0 181 118 0

V/C Ratio(X) 0.71 0.29 0.10 0.77 0.19 0.52 0.00 0.18 0.47 0.00

Avail Cap(c_a), veh/h 291 2534 1148 322 2441 364 0 336 283 0

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.98 0.98 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 69.2 9.1 7.8 62.0 0.0 0.0 62.3 0.0 58.2 68.0 0.0 0.0

Incr Delay (d2), s/veh 8.7 0.3 0.2 8.5 0.2 0.0 1.9 0.0 0.5 2.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.0 4.6 1.2 3.9 0.1 0.0 4.2 0.0 1.2 2.3 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 77.9 9.4 7.9 70.6 0.2 0.0 64.3 0.0 58.7 70.9 0.0 0.0

LnGrp LOS E A A E A E A E E A

Approach Vol, veh/h 933 577 143 56

Approach Delay, s/veh 14.5 12.9 63.0 70.9

Approach LOS B B E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 17.0 108.7 24.3 14.4 111.3 24.3

Change Period (Y+Rc), s * 6.3 * 6.3 5.9 * 6.3 * 6.3 5.9

Max Green Setting (Gmax), s * 27 * 70 35.1 * 25 * 72 35.1

Max Q Clear Time (g_c+I1), s 10.6 13.8 18.3 8.3 2.0 13.6

Green Ext Time (p_c), s 0.2 24.4 0.1 0.1 16.3 0.4

Intersection Summary

HCM 6th Ctrl Delay 19.9

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2029 Projected (Build)

Timing Plan: AM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 18 736 10 95 557 36 13 8 49 55 23 46

Future Volume (vph) 18 736 10 95 557 36 13 8 49 55 23 46

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

Lane Width (ft) 10 12 11 10 12 12 10 10 10 12 12 12

Grade (%) -2% 2% 1% -6%

Storage Length (ft) 185 200 185 0 0 175 0 0

Storage Lanes 1 1 1 0 0 1 0 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99

Frt 0.850 0.991 0.850 0.950

Flt Protected 0.950 0.950 0.970 0.978

Satd. Flow (prot) 1702 3506 1577 1668 3375 0 0 1629 1470 0 1709 0

Flt Permitted 0.950 0.950 0.970 0.978

Satd. Flow (perm) 1702 3506 1577 1668 3375 0 0 1625 1470 0 1709 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 148 5 68 18

Link Speed (mph) 40 40 25 25

Link Distance (ft) 791 930 353 1006

Travel Time (s) 13.5 15.9 9.6 27.4

Confl. Peds. (#/hr) 3 3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 0% 4% 0% 0% 5% 4% 0% 13% 2% 0% 5% 13%

Adj. Flow (vph) 20 800 11 103 605 39 14 9 53 60 25 50

Shared Lane Traffic (%)

Lane Group Flow (vph) 20 800 11 103 644 0 0 23 53 0 135 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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 0.99 1.03 1.11 1.01 1.01 1.10 1.10 1.10 0.96 0.96 0.96

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Split NA pm+ov Split NA

Protected Phases 5 2 1 6 4 4 1 8 8

Permitted Phases 2 4



2029 Projected (Build)

Timing Plan: AM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 4 4 1 8 8

Switch Phase

Minimum Initial (s) 5.0 10.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 12.5 33.2 33.2 12.5 33.2 40.2 40.2 12.5 40.2 40.2

Total Split (s) 12.5 48.2 48.2 21.4 57.1 40.2 40.2 21.4 40.2 40.2

Total Split (%) 8.3% 32.1% 32.1% 14.3% 38.1% 26.8% 26.8% 14.3% 26.8% 26.8%

Maximum Green (s) 7.0 42.0 42.0 15.9 50.9 34.0 34.0 15.9 34.0 34.0

Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 3.3 3.3 3.0 3.3 3.3

All-Red Time (s) 2.5 2.0 2.0 2.5 2.0 2.9 2.9 2.5 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.5 5.2 5.2 4.5 5.2 5.2 4.5 5.2

Lead/Lag Lead Lag Lag Lead Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 8.0 8.0 2.0 8.0 0.2 0.2 2.0 0.2 0.2

Minimum Gap (s) 0.2 5.6 5.6 0.2 5.6 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None

Walk Time (s) 12.0 12.0 12.0 15.0 15.0 15.0 15.0

Flash Dont Walk (s) 15.0 15.0 15.0 19.0 19.0 19.0 19.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 7.1 99.4 99.4 14.0 110.6 6.7 18.7 14.2

Actuated g/C Ratio 0.05 0.66 0.66 0.09 0.74 0.04 0.12 0.09

v/c Ratio 0.25 0.34 0.01 0.66 0.26 0.32 0.22 0.76

Control Delay 111.0 7.8 0.0 87.1 7.4 80.3 6.4 82.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 111.0 7.8 0.0 87.1 7.4 80.3 6.4 82.2

LOS F A A F A F A F

Approach Delay 10.2 18.4 28.8 82.2

Approach LOS B B C F

Queue Length 50th (ft) 20 220 0 101 103 22 0 114

Queue Length 95th (ft) 52 316 m0 169 141 55 20 182

Internal Link Dist (ft) 711 850 273 926

Turn Bay Length (ft) 185 200 185 175

Base Capacity (vph) 90 2324 1095 187 2488 380 270 412

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 0.22 0.34 0.01 0.55 0.26 0.06 0.20 0.33

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green, Master Intersection

Natural Cycle: 130

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.76

Intersection Signal Delay: 19.8 Intersection LOS: B



2029 Projected (Build)

Timing Plan: AM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

Intersection Capacity Utilization 53.3% ICU Level of Service A

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Driveway/Kingston Drive & William Penn Highway



2029 Projected (Build)

Timing Plan: AM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 18 736 10 95 557 36 13 8 49 55 23 46

Future Volume (veh/h) 18 736 10 95 557 36 13 8 49 55 23 46

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1979 1919 1979 1876 1802 1817 1894 1701 1864 2136 2061 1941

Adj Flow Rate, veh/h 20 800 0 103 605 37 14 9 21 60 25 39

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Percent Heavy Veh, % 0 4 0 0 5 4 0 13 2 0 5 13

Cap, veh/h 48 2376 134 2298 140 47 30 191 85 35 55

Arrive On Green 0.01 0.22 0.00 0.15 1.00 1.00 0.04 0.05 0.05 0.09 0.09 0.09

Sat Flow, veh/h 1884 3645 1677 1787 3278 200 1005 646 1550 919 383 598

Grp Volume(v), veh/h 20 800 0 103 316 326 23 0 21 124 0 0

Grp Sat Flow(s),veh/h/ln 1884 1823 1677 1787 1712 1766 1651 0 1550 1900 0 0

Q Serve(g_s), s 1.6 27.9 0.0 8.3 0.0 0.0 2.0 0.0 1.8 9.5 0.0 0.0

Cycle Q Clear(g_c), s 1.6 27.9 0.0 8.3 0.0 0.0 2.0 0.0 1.8 9.5 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.11 0.61 1.00 0.48 0.31

Lane Grp Cap(c), veh/h 48 2376 134 1200 1238 78 0 191 176 0 0

V/C Ratio(X) 0.42 0.34 0.77 0.26 0.26 0.30 0.00 0.11 0.71 0.00 0.00

Avail Cap(c_a), veh/h 101 2376 201 1200 1238 385 0 480 443 0 0

HCM Platoon Ratio 0.33 0.33 0.33 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.95 0.95 0.00 0.98 0.98 0.98 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 73.3 31.4 0.0 62.5 0.0 0.0 69.4 0.0 58.6 66.5 0.0 0.0

Incr Delay (d2), s/veh 2.0 0.4 0.0 4.3 0.5 0.5 0.8 0.0 0.1 1.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.8 13.8 0.0 3.7 0.2 0.2 0.9 0.0 0.7 4.8 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 75.3 31.8 0.0 66.8 0.5 0.5 70.2 0.0 58.7 68.4 0.0 0.0

LnGrp LOS E C E A A E A E E A A

Approach Vol, veh/h 820 745 44 124

Approach Delay, s/veh 32.9 9.7 64.7 68.4

Approach LOS C A E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 15.7 103.0 12.2 8.3 110.4 19.1

Change Period (Y+Rc), s 5.5 6.2 * 6.2 5.5 6.2 6.2

Max Green Setting (Gmax), s 15.9 42.0 * 34 7.0 50.9 34.0

Max Q Clear Time (g_c+I1), s 10.3 29.9 4.0 3.6 2.0 11.5

Green Ext Time (p_c), s 0.1 10.4 0.0 0.0 26.7 0.0

Intersection Summary

HCM 6th Ctrl Delay 26.3

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



2029 Projected (Build)

Timing Plan: AM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 182 591 61 52 484 36 44 0 20 160 0 154

Future Volume (vph) 182 591 61 52 484 36 44 0 20 160 0 154

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

Lane Width (ft) 10 12 14 10 13 13 11 11 16 10 12 12

Grade (%) -6% 3% -2% -4%

Storage Length (ft) 150 0 160 225 0 120 150 0

Storage Lanes 1 0 1 0 0 1 1 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.986 0.990 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1701 3525 0 1536 3534 0 0 1546 1580 1718 1647 0

Flt Permitted 0.399 0.366 0.427 0.725

Satd. Flow (perm) 714 3525 0 592 3534 0 0 695 1580 1311 1647 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 13 10 70 444

Link Speed (mph) 40 40 25 25

Link Distance (ft) 930 317 318 447

Travel Time (s) 15.9 5.4 8.7 12.2

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Heavy Vehicles (%) 2% 4% 4% 8% 3% 2% 14% 0% 17% 0% 0% 0%

Adj. Flow (vph) 202 657 68 58 538 40 49 0 22 178 0 171

Shared Lane Traffic (%)

Lane Group Flow (vph) 202 725 0 58 578 0 0 49 22 178 171 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) 10 10 10 10

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.05 0.96 0.88 1.11 0.98 0.98 1.03 1.03 0.84 1.07 0.97 0.97

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1

Detector Template Left

Leading Detector (ft) 35 250 35 250 20 35 0 35 35

Trailing Detector (ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Position(ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Size(ft) 40 6 40 6 20 40 20 40 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 8 4

Detector Phase 5 2 1 6 8 8 8 4 4

Switch Phase



2029 Projected (Build)

Timing Plan: AM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Minimum Initial (s) 5.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.0 34.6 13.0 34.6 13.0 13.0 13.0 13.0 13.0

Total Split (s) 17.0 97.0 21.0 101.0 32.0 32.0 32.0 32.0 32.0

Total Split (%) 11.3% 64.7% 14.0% 67.3% 21.3% 21.3% 21.3% 21.3% 21.3%

Maximum Green (s) 11.0 90.4 15.0 94.4 26.0 26.0 26.0 26.0 26.0

Yellow Time (s) 4.0 4.6 4.0 4.6 3.3 3.3 3.3 3.3 3.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.0 5.6 5.0 5.6 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 6.0 2.0 6.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 0.2 3.0 0.2 3.0 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max None C-Max None None None None None

Act Effct Green (s) 114.8 105.6 107.9 100.3 24.0 24.0 24.0 24.0

Actuated g/C Ratio 0.77 0.70 0.72 0.67 0.16 0.16 0.16 0.16

v/c Ratio 0.33 0.29 0.12 0.24 0.44 0.07 0.85 0.27

Control Delay 4.1 3.6 5.4 10.5 69.0 0.5 93.8 1.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 4.1 3.6 5.4 10.5 69.0 0.5 93.8 1.0

LOS A A A B E A F A

Approach Delay 3.7 10.0 47.7 48.3

Approach LOS A B D D

Queue Length 50th (ft) 16 30 13 115 43 0 168 0

Queue Length 95th (ft) 32 38 25 151 89 0 #282 0

Internal Link Dist (ft) 850 237 238 367

Turn Bay Length (ft) 150 160 120 150

Base Capacity (vph) 629 2484 557 2365 125 341 235 660

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 0.32 0.29 0.10 0.24 0.39 0.06 0.76 0.26

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 124 (83%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 15.2 Intersection LOS: B

Intersection Capacity Utilization 55.5% ICU Level of Service B

Analysis Period (min) 15

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

     Queue shown is maximum after two cycles.



2029 Projected (Build)

Timing Plan: AM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

Splits and Phases:     3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway



2029 Projected (Build)

Timing Plan: AM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 182 591 61 52 484 36 44 0 20 160 0 154

Future Volume (veh/h) 182 591 61 52 484 36 44 0 20 160 0 154

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 2106 2076 2159 1728 1875 1890 1769 1979 1792 2057 2057 2057

Adj Flow Rate, veh/h 202 657 0 58 538 40 49 0 0 178 0 169

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 2 4 4 8 3 2 14 0 17 0 0 0

Cap, veh/h 750 2799 608 2338 173 117 0 332 0 260

Arrive On Green 0.10 1.00 0.00 0.04 0.70 0.69 0.14 0.00 0.00 0.15 0.00 0.14

Sat Flow, veh/h 2006 4048 0 1646 3361 249 460 0 1519 1559 0 1743

Grp Volume(v), veh/h 202 657 0 58 285 293 49 0 0 178 0 169

Grp Sat Flow(s),veh/h/ln 2006 1972 0 1646 1781 1830 460 0 1519 1559 0 1743

Q Serve(g_s), s 4.5 0.0 0.0 1.5 8.7 8.7 5.6 0.0 0.0 0.0 0.0 13.7

Cycle Q Clear(g_c), s 4.5 0.0 0.0 1.5 8.7 8.7 19.4 0.0 0.0 12.8 0.0 13.7

Prop In Lane 1.00 0.00 1.00 0.14 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 750 2799 608 1239 1273 114 0 332 0 260

V/C Ratio(X) 0.27 0.23 0.10 0.23 0.23 0.43 0.00 0.54 0.00 0.65

Avail Cap(c_a), veh/h 808 2799 723 1239 1273 153 0 380 0 314

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.95 0.95 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 5.4 0.0 0.0 5.6 8.3 8.3 69.8 0.0 0.0 59.7 0.0 60.6

Incr Delay (d2), s/veh 0.1 0.2 0.0 0.0 0.4 0.4 1.0 0.0 0.0 0.5 0.0 1.9

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.5 0.1 0.0 0.5 3.3 3.4 1.9 0.0 0.0 6.5 0.0 6.3

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 5.5 0.2 0.0 5.6 8.7 8.7 70.7 0.0 0.0 60.2 0.0 62.5

LnGrp LOS A A A A A E A E A E

Approach Vol, veh/h 859 636 49 347

Approach Delay, s/veh 1.4 8.4 70.7 61.3

Approach LOS A A E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.6 112.1 27.4 12.7 109.9 27.4

Change Period (Y+Rc), s 6.0 6.6 6.0 6.0 6.6 6.0

Max Green Setting (Gmax), s 15.0 90.4 26.0 11.0 94.4 26.0

Max Q Clear Time (g_c+I1), s 3.5 2.0 15.7 6.5 10.7 21.4

Green Ext Time (p_c), s 0.0 26.7 0.5 0.1 20.9 0.0

Intersection Summary

HCM 6th Ctrl Delay 16.6

HCM 6th LOS B

Notes

Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



2029 Projected (Build)

Timing Plan: PM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 92 1115 93 105 989 6 177 27 122 66 22 96

Future Volume (vph) 92 1115 93 105 989 6 177 27 122 66 22 96

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

Lane Width (ft) 10 10 10 11 11 11 12 12 12 10 10 11

Grade (%) -2% 2% 0% 0%

Storage Length (ft) 205 60 250 0 0 0 0 125

Storage Lanes 1 1 1 0 0 1 0 1

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 0.99 1.00 0.99

Frt 0.850 0.999 0.850 0.850

Flt Protected 0.950 0.950 0.958 0.964

Satd. Flow (prot) 1685 3369 1522 1710 3417 0 0 1820 1583 0 1688 1531

Flt Permitted 0.950 0.950 0.636 0.415

Satd. Flow (perm) 1682 3369 1522 1710 3417 0 0 1207 1560 0 726 1510

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 57 131 103

Link Speed (mph) 40 40 25 25

Link Distance (ft) 1593 791 1002 354

Travel Time (s) 27.2 13.5 27.3 9.7

Confl. Peds. (#/hr) 2 2 1 2 2 1

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Heavy Vehicles (%) 1% 1% 0% 1% 1% 0% 0% 0% 2% 0% 5% 2%

Adj. Flow (vph) 99 1199 100 113 1063 6 190 29 131 71 24 103

Shared Lane Traffic (%)

Lane Group Flow (vph) 99 1199 100 113 1069 0 0 219 131 0 95 103

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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 1.08 1.08 1.06 1.06 1.06 1.00 1.00 1.00 1.09 1.09 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1 0

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35 0

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Perm NA Perm Perm NA Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 8 8 4 4



2029 Projected (Build)

Timing Plan: PM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 8 8 8 4 4 4

Switch Phase

Minimum Initial (s) 5.0 25.0 25.0 5.0 25.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.3 36.3 36.3 13.3 36.3 44.9 44.9 44.9 44.9 44.9 44.9

Total Split (s) 27.0 92.0 92.0 27.0 92.0 56.0 56.0 56.0 56.0 56.0 56.0

Total Split (%) 15.4% 52.6% 52.6% 15.4% 52.6% 32.0% 32.0% 32.0% 32.0% 32.0% 32.0%

Maximum Green (s) 20.7 85.7 85.7 20.7 85.7 50.1 50.1 50.1 50.1 50.1 50.1

Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.9 2.9 2.9 2.9 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.3 5.3 5.3 5.3 5.3 4.9 4.9 4.9 4.9

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 0.2 5.0 5.0 0.2 5.0 0.2 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 25.0 25.0 0.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None None

Walk Time (s) 13.0 13.0 13.0 16.0 16.0 16.0 16.0 16.0 16.0

Flash Dont Walk (s) 17.0 17.0 17.0 23.0 23.0 23.0 23.0 23.0 23.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 16.5 105.0 105.0 17.4 106.0 37.0 37.0 37.0 37.0

Actuated g/C Ratio 0.09 0.60 0.60 0.10 0.61 0.21 0.21 0.21 0.21

v/c Ratio 0.63 0.59 0.11 0.66 0.52 0.86 0.30 0.62 0.26

Control Delay 92.9 25.1 8.9 105.3 11.5 94.8 8.8 78.6 9.4

Queue Delay 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0

Total Delay 92.9 25.1 8.9 105.3 11.5 94.8 8.8 78.6 9.4

LOS F C A F B F A E A

Approach Delay 28.8 20.5 62.6 42.6

Approach LOS C C E D

Intersection Summary

Area Type: Other

Cycle Length: 175

Actuated Cycle Length: 175

Offset: 142 (81%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 95

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 30.3 Intersection LOS: C

Intersection Capacity Utilization 68.4% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: Penn Center Boulevard/Driveway & William Penn Highway



2029 Projected (Build)

Timing Plan: PM Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 92 1115 93 105 989 6 177 27 122 66 22 96

Future Volume (veh/h) 92 1115 93 105 989 6 177 27 122 66 22 96

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1964 1964 1979 1862 1862 1876 1900 1900 1870 1900 1826 1870

Adj Flow Rate, veh/h 99 1199 91 113 1063 0 190 29 78 71 24 0

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Percent Heavy Veh, % 1 1 0 1 1 0 0 0 2 0 5 2

Cap, veh/h 130 2282 1024 140 2198 319 43 349 116 34

Arrive On Green 0.07 0.61 0.61 0.16 1.00 0.00 0.21 0.22 0.22 0.21 0.22 0.00

Sat Flow, veh/h 1870 3731 1674 1773 3630 0 1272 194 1581 365 156 1585

Grp Volume(v), veh/h 99 1199 91 113 1063 0 219 0 78 95 0 0

Grp Sat Flow(s),veh/h/ln 1870 1865 1674 1773 1769 0 1467 0 1581 521 0 1585

Q Serve(g_s), s 9.1 32.2 3.9 10.8 0.0 0.0 0.0 0.0 7.1 11.1 0.0 0.0

Cycle Q Clear(g_c), s 9.1 32.2 3.9 10.8 0.0 0.0 24.1 0.0 7.1 35.2 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.00 0.87 1.00 0.75 1.00

Lane Grp Cap(c), veh/h 130 2282 1024 140 2198 353 0 349 148 0

V/C Ratio(X) 0.76 0.53 0.09 0.80 0.48 0.62 0.00 0.22 0.64 0.00

Avail Cap(c_a), veh/h 232 2282 1024 220 2198 458 0 462 245 0

HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.83 0.83 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 80.0 19.4 14.0 72.3 0.0 0.0 63.0 0.0 55.9 77.0 0.0 0.0

Incr Delay (d2), s/veh 8.8 0.9 0.2 9.4 0.6 0.0 1.8 0.0 0.3 4.6 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 4.7 14.0 1.5 4.9 0.2 0.0 9.4 0.0 2.9 4.5 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 88.8 20.3 14.1 81.7 0.6 0.0 64.7 0.0 56.2 81.6 0.0 0.0

LnGrp LOS F C B F A E A E F A

Approach Vol, veh/h 1389 1176 297 95

Approach Delay, s/veh 24.8 8.4 62.5 81.6

Approach LOS C A E F

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 19.2 112.3 43.5 17.5 114.1 43.5

Change Period (Y+Rc), s * 6.3 * 6.3 5.9 * 6.3 * 6.3 5.9

Max Green Setting (Gmax), s * 21 * 86 50.1 * 21 * 86 50.1

Max Q Clear Time (g_c+I1), s 12.8 34.2 37.2 11.1 2.0 26.1

Green Ext Time (p_c), s 0.2 40.4 0.2 0.2 51.8 1.0

Intersection Summary

HCM 6th Ctrl Delay 23.9

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2029 Projected (Build)

Timing Plan: PM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 68 1095 34 98 1074 83 44 21 134 76 31 49

Future Volume (vph) 68 1095 34 98 1074 83 44 21 134 76 31 49

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

Lane Width (ft) 10 12 11 10 12 12 10 10 10 12 12 12

Grade (%) -2% 2% 1% -6%

Storage Length (ft) 185 200 185 0 0 175 0 0

Storage Lanes 1 1 1 0 0 1 0 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 0.99

Frt 0.850 0.989 0.850 0.957

Flt Protected 0.950 0.950 0.967 0.976

Satd. Flow (prot) 1702 3610 1577 1668 3496 0 0 1679 1470 0 1797 0

Flt Permitted 0.950 0.950 0.967 0.976

Satd. Flow (perm) 1700 3610 1577 1668 3496 0 0 1672 1470 0 1797 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 93 5 140 12

Link Speed (mph) 40 40 25 25

Link Distance (ft) 791 930 353 1006

Travel Time (s) 13.5 15.9 9.6 27.4

Confl. Peds. (#/hr) 1 1 5 5

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 5% 2% 1% 0% 2%

Adj. Flow (vph) 71 1141 35 102 1119 86 46 22 140 79 32 51

Shared Lane Traffic (%)

Lane Group Flow (vph) 71 1141 35 102 1205 0 0 68 140 0 162 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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 0.99 1.03 1.11 1.01 1.01 1.10 1.10 1.10 0.96 0.96 0.96

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Split NA pm+ov Split NA

Protected Phases 5 2 1 6 4 4 1 8 8

Permitted Phases 2 4



2029 Projected (Build)

Timing Plan: PM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 4 4 1 8 8

Switch Phase

Minimum Initial (s) 5.0 10.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 12.5 36.2 36.2 12.5 33.2 40.2 40.2 12.5 40.2 40.2

Total Split (s) 18.4 71.2 71.2 23.4 76.2 40.2 40.2 23.4 40.2 40.2

Total Split (%) 10.5% 40.7% 40.7% 13.4% 43.5% 23.0% 23.0% 13.4% 23.0% 23.0%

Maximum Green (s) 12.9 65.0 65.0 17.9 70.0 34.0 34.0 17.9 34.0 34.0

Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 3.3 3.3 3.0 3.3 3.3

All-Red Time (s) 2.5 2.0 2.0 2.5 2.0 2.9 2.9 2.5 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.5 5.2 5.2 4.5 5.2 5.2 4.5 5.2

Lead/Lag Lead Lag Lag Lead Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 8.0 8.0 2.0 8.0 0.2 0.2 2.0 0.2 0.2

Minimum Gap (s) 0.2 5.6 5.6 0.2 5.6 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None

Walk Time (s) 12.0 12.0 12.0 15.0 15.0 15.0 15.0

Flash Dont Walk (s) 15.0 15.0 15.0 19.0 19.0 19.0 19.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 11.8 110.0 110.0 15.4 113.6 10.9 27.1 18.6

Actuated g/C Ratio 0.07 0.63 0.63 0.09 0.65 0.06 0.15 0.11

v/c Ratio 0.62 0.50 0.03 0.69 0.53 0.65 0.41 0.81

Control Delay 125.0 5.5 0.1 102.0 14.3 106.9 8.7 98.0

Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 125.0 5.6 0.1 102.0 14.4 106.9 8.7 98.0

LOS F A A F B F A F

Approach Delay 12.2 21.2 40.8 98.0

Approach LOS B C D F

Intersection Summary

Area Type: Other

Cycle Length: 175

Actuated Cycle Length: 175

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green, Master Intersection

Natural Cycle: 150

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.81

Intersection Signal Delay: 23.0 Intersection LOS: C

Intersection Capacity Utilization 66.5% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     2: Driveway/Kingston Drive & William Penn Highway



2029 Projected (Build)

Timing Plan: PM Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 68 1095 34 98 1074 83 44 21 134 76 31 49

Future Volume (veh/h) 68 1095 34 98 1074 83 44 21 134 76 31 49

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1979 1964 1979 1876 1862 1876 1894 1820 1864 2121 2136 2106

Adj Flow Rate, veh/h 71 1141 0 102 1119 85 46 22 74 79 32 45

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Percent Heavy Veh, % 0 1 0 0 1 0 0 5 2 1 0 2

Cap, veh/h 100 2351 129 2163 164 91 43 232 106 43 61

Arrive On Green 0.04 0.42 0.00 0.14 1.00 1.00 0.07 0.08 0.08 0.10 0.11 0.10

Sat Flow, veh/h 1884 3731 1677 1787 3332 253 1191 570 1549 999 405 569

Grp Volume(v), veh/h 71 1141 0 102 594 610 68 0 74 156 0 0

Grp Sat Flow(s),veh/h/ln 1884 1865 1677 1787 1769 1816 1760 0 1549 1973 0 0

Q Serve(g_s), s 6.5 38.9 0.0 9.6 0.0 0.0 6.5 0.0 7.5 13.4 0.0 0.0

Cycle Q Clear(g_c), s 6.5 38.9 0.0 9.6 0.0 0.0 6.5 0.0 7.5 13.4 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.14 0.68 1.00 0.51 0.29

Lane Grp Cap(c), veh/h 100 2351 129 1148 1179 134 0 232 210 0 0

V/C Ratio(X) 0.71 0.49 0.79 0.52 0.52 0.51 0.00 0.32 0.74 0.00 0.00

Avail Cap(c_a), veh/h 150 2351 193 1148 1179 352 0 424 395 0 0

HCM Platoon Ratio 0.67 0.67 0.67 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.80 0.80 0.00 0.88 0.88 0.88 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 83.1 29.9 0.0 73.6 0.0 0.0 78.0 0.0 66.6 76.3 0.0 0.0

Incr Delay (d2), s/veh 2.8 0.6 0.0 5.8 1.5 1.4 1.1 0.0 0.3 1.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.3 18.8 0.0 4.4 0.5 0.5 3.0 0.0 3.0 7.0 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 85.8 30.5 0.0 79.4 1.5 1.4 79.1 0.0 66.9 78.2 0.0 0.0

LnGrp LOS F C E A A E A E E A A

Approach Vol, veh/h 1212 1306 142 156

Approach Delay, s/veh 33.7 7.5 72.7 78.2

Approach LOS C A E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 17.1 115.5 18.6 13.8 118.8 23.8

Change Period (Y+Rc), s 5.5 6.2 * 6.2 5.5 6.2 6.2

Max Green Setting (Gmax), s 17.9 65.0 * 34 12.9 70.0 34.0

Max Q Clear Time (g_c+I1), s 11.6 40.9 9.5 8.5 2.0 15.4

Green Ext Time (p_c), s 0.1 22.4 0.0 0.0 59.5 0.0

Intersection Summary

HCM 6th Ctrl Delay 26.0

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



2029 Projected (Build)

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 119 1276 71 47 1100 29 81 0 33 102 0 106

Future Volume (vph) 119 1276 71 47 1100 29 81 0 33 102 0 106

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

Lane Width (ft) 10 12 14 10 13 13 11 11 16 10 12 12

Grade (%) -6% 3% -2% -4%

Storage Length (ft) 150 0 160 0 0 120 150 0

Storage Lanes 1 0 1 0 0 1 1 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Frt 0.992 0.996 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1701 3646 0 1659 3620 0 0 1711 1849 1292 1625 0

Flt Permitted 0.193 0.146 0.573 0.658

Satd. Flow (perm) 346 3646 0 255 3620 0 0 1031 1824 894 1625 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 6 3 60 149

Link Speed (mph) 40 40 25 25

Link Distance (ft) 930 332 318 447

Travel Time (s) 15.9 5.7 8.7 12.2

Confl. Peds. (#/hr) 1 1 1 1 1 1 1 1

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Heavy Vehicles (%) 2% 1% 2% 0% 1% 2% 3% 0% 0% 33% 0% 0%

Adj. Flow (vph) 127 1357 76 50 1170 31 86 0 35 109 0 113

Shared Lane Traffic (%)

Lane Group Flow (vph) 127 1433 0 50 1201 0 0 86 35 109 113 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) 10 10 10 10

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.05 0.96 0.88 1.11 0.98 0.98 1.03 1.03 0.84 1.07 0.97 0.97

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1

Detector Template Left

Leading Detector (ft) 35 250 35 250 20 35 0 35 35

Trailing Detector (ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Position(ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Size(ft) 40 6 40 6 20 40 20 40 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 8 4



2029 Projected (Build)

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 1 6 8 8 8 4 4

Switch Phase

Minimum Initial (s) 5.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.0 34.6 13.0 34.6 44.0 44.0 44.0 44.0 44.0

Total Split (s) 13.0 112.0 15.0 114.0 48.0 48.0 48.0 48.0 48.0

Total Split (%) 7.4% 64.0% 8.6% 65.1% 27.4% 27.4% 27.4% 27.4% 27.4%

Maximum Green (s) 7.0 105.4 9.0 107.4 42.0 42.0 42.0 42.0 42.0

Yellow Time (s) 4.0 4.6 4.0 4.6 3.3 3.3 3.3 3.3 3.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.6 6.0 6.6 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 6.0 2.0 6.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 0.2 3.0 0.2 3.0 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max None C-Max None None None None None

Walk Time (s) 13.0 13.0 16.0 16.0 16.0 16.0 16.0

Flash Dont Walk (s) 15.0 15.0 22.0 22.0 22.0 22.0 22.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 133.9 127.8 131.4 124.9 24.9 24.9 24.9 24.9

Actuated g/C Ratio 0.77 0.73 0.75 0.71 0.14 0.14 0.14 0.14

v/c Ratio 0.40 0.54 0.21 0.46 0.59 0.11 0.86 0.31

Control Delay 6.3 6.5 7.4 12.3 84.4 3.6 121.1 4.9

Queue Delay 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.3 6.6 7.4 12.3 84.4 3.6 121.1 4.9

LOS A A A B F A F A

Approach Delay 6.6 12.1 61.0 62.0

Approach LOS A B E E

Intersection Summary

Area Type: Other

Cycle Length: 175

Actuated Cycle Length: 175

Offset: 169 (97%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 105

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 14.8 Intersection LOS: B

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway



2029 Projected (Build)

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 119 1276 71 47 1100 29 81 0 33 102 0 106

Future Volume (veh/h) 119 1276 71 47 1100 29 81 0 33 102 0 106

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 2106 2121 2190 1847 1905 1890 1934 1979 2058 1562 2057 2057

Adj Flow Rate, veh/h 127 1357 0 50 1170 31 86 0 0 109 0 109

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Percent Heavy Veh, % 2 1 2 0 1 2 3 0 0 33 0 0

Cap, veh/h 412 2947 376 2626 70 148 0 239 0 237

Arrive On Green 0.06 1.00 0.00 0.03 0.73 0.73 0.14 0.00 0.00 0.14 0.00 0.14

Sat Flow, veh/h 2006 4136 0 1759 3603 95 782 0 1744 1182 0 1740

Grp Volume(v), veh/h 127 1357 0 50 588 613 86 0 0 109 0 109

Grp Sat Flow(s),veh/h/ln 2006 2015 0 1759 1810 1888 782 0 1744 1182 0 1740

Q Serve(g_s), s 3.0 0.0 0.0 1.3 22.8 22.8 10.9 0.0 0.0 0.0 0.0 10.1

Cycle Q Clear(g_c), s 3.0 0.0 0.0 1.3 22.8 22.8 21.0 0.0 0.0 12.0 0.0 10.1

Prop In Lane 1.00 0.00 1.00 0.05 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 412 2947 376 1319 1376 148 0 239 0 237

V/C Ratio(X) 0.31 0.46 0.13 0.45 0.45 0.58 0.00 0.46 0.00 0.46

Avail Cap(c_a), veh/h 435 2947 420 1319 1376 288 0 361 0 418

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.86 0.86 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 7.2 0.0 0.0 5.4 9.5 9.5 79.3 0.0 0.0 70.4 0.0 69.6

Incr Delay (d2), s/veh 0.1 0.4 0.0 0.1 1.1 1.0 1.3 0.0 0.0 0.5 0.0 0.5

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.1 0.2 0.0 0.4 9.0 9.3 3.9 0.0 0.0 4.7 0.0 4.6

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 7.4 0.4 0.0 5.5 10.6 10.6 80.7 0.0 0.0 70.9 0.0 70.1

LnGrp LOS A A A B B F A E A E

Approach Vol, veh/h 1484 1251 86 218

Approach Delay, s/veh 1.0 10.4 80.7 70.5

Approach LOS A B F E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.6 134.6 29.9 11.0 134.1 29.9

Change Period (Y+Rc), s 6.0 6.6 6.0 6.0 6.6 6.0

Max Green Setting (Gmax), s 9.0 105.4 42.0 7.0 107.4 42.0

Max Q Clear Time (g_c+I1), s 3.3 2.0 14.0 5.0 24.8 23.0

Green Ext Time (p_c), s 0.0 79.5 0.5 0.0 58.9 0.1

Intersection Summary

HCM 6th Ctrl Delay 12.1

HCM 6th LOS B

Notes

Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



2029 Projected (Build)

Timing Plan: SAT Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 83 1263 79 155 1070 4 128 22 116 82 16 103

Future Volume (vph) 83 1263 79 155 1070 4 128 22 116 82 16 103

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

Lane Width (ft) 10 10 10 11 11 11 12 12 12 10 10 11

Grade (%) -2% 2% 0% 0%

Storage Length (ft) 205 60 250 0 0 0 0 125

Storage Lanes 1 1 1 0 0 1 0 1

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 0.99 1.00

Frt 0.850 0.999 0.850 0.850

Flt Protected 0.950 0.950 0.959 0.960

Satd. Flow (prot) 1702 3403 1522 1694 3417 0 0 1794 1599 0 1702 1546

Flt Permitted 0.950 0.950 0.620 0.478

Satd. Flow (perm) 1702 3403 1522 1694 3417 0 0 1160 1578 0 847 1546

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 67 120 106

Link Speed (mph) 40 40 25 25

Link Distance (ft) 1593 791 1002 354

Travel Time (s) 27.2 13.5 27.3 9.7

Confl. Peds. (#/hr) 1 1

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Heavy Vehicles (%) 0% 0% 0% 2% 1% 0% 1% 5% 1% 0% 0% 1%

Adj. Flow (vph) 86 1302 81 160 1103 4 132 23 120 85 16 106

Shared Lane Traffic (%)

Lane Group Flow (vph) 86 1302 81 160 1107 0 0 155 120 0 101 106

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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 1.08 1.08 1.06 1.06 1.06 1.00 1.00 1.00 1.09 1.09 1.04

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1 0

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35 0

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5 0

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40 20

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Perm NA Perm Perm NA Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 8 8 4 4



2029 Projected (Build)

Timing Plan: SAT Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 8 8 8 4 4 4

Switch Phase

Minimum Initial (s) 5.0 25.0 25.0 5.0 25.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 24.3 36.3 36.3 13.3 36.3 44.9 44.9 44.9 44.9 44.9 44.9

Total Split (s) 25.0 76.0 76.0 28.0 79.0 46.0 46.0 46.0 46.0 46.0 46.0

Total Split (%) 16.7% 50.7% 50.7% 18.7% 52.7% 30.7% 30.7% 30.7% 30.7% 30.7% 30.7%

Maximum Green (s) 18.7 69.7 69.7 21.7 72.7 40.1 40.1 40.1 40.1 40.1 40.1

Yellow Time (s) 4.2 4.2 4.2 4.2 4.2 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 2.1 2.1 2.1 2.1 2.1 2.9 2.9 2.9 2.9 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.3 5.3 5.3 5.3 5.3 4.9 4.9 4.9 4.9

Lead/Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 6.0 6.0 3.0 6.0 3.0 3.0 3.0 3.0 3.0 3.0

Minimum Gap (s) 0.2 5.0 5.0 0.2 5.0 0.2 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 25.0 25.0 0.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None None

Walk Time (s) 13.0 13.0 13.0 16.0 16.0 16.0 16.0 16.0 16.0

Flash Dont Walk (s) 17.0 17.0 17.0 23.0 23.0 23.0 23.0 23.0 23.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0

Act Effct Green (s) 14.0 89.8 89.8 19.4 95.3 25.2 25.2 25.2 25.2

Actuated g/C Ratio 0.09 0.60 0.60 0.13 0.64 0.17 0.17 0.17 0.17

v/c Ratio 0.54 0.64 0.09 0.73 0.51 0.79 0.33 0.71 0.30

Control Delay 76.9 23.1 5.3 86.6 9.3 86.5 10.1 83.8 10.4

Queue Delay 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0

Total Delay 76.9 23.1 5.3 86.6 9.4 86.5 10.1 83.8 10.4

LOS E C A F A F B F B

Approach Delay 25.3 19.1 53.2 46.2

Approach LOS C B D D

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 113 (75%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 110

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 26.6 Intersection LOS: C

Intersection Capacity Utilization 71.9% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     1: Penn Center Boulevard/Driveway & William Penn Highway



2029 Proposed (Build)

Timing Plan: SAT Peak 1: William Penn Highway (SR 2048) & Penn Center Boulevard/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 83 1263 79 155 1070 4 128 22 116 82 16 103

Future Volume (veh/h) 83 1263 79 155 1070 4 128 22 116 82 16 103

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1979 1979 1979 1847 1862 1876 1885 1826 1885 1900 1900 1885

Adj Flow Rate, veh/h 86 1302 71 160 1103 0 132 23 88 85 16 0

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Percent Heavy Veh, % 0 0 0 2 1 0 1 5 1 0 0 1

Cap, veh/h 121 2267 1011 193 2295 288 42 293 149 25

Arrive On Green 0.06 0.60 0.60 0.15 0.86 0.00 0.18 0.18 0.18 0.18 0.18 0.00

Sat Flow, veh/h 1884 3759 1677 1759 3630 0 1325 231 1595 568 134 1598

Grp Volume(v), veh/h 86 1302 71 160 1103 0 155 0 88 101 0 0

Grp Sat Flow(s),veh/h/ln 1884 1880 1677 1759 1769 0 1556 0 1595 702 0 1598

Q Serve(g_s), s 6.7 31.6 2.6 13.3 11.0 0.0 0.0 0.0 7.1 10.3 0.0 0.0

Cycle Q Clear(g_c), s 6.7 31.6 2.6 13.3 11.0 0.0 13.5 0.0 7.1 23.8 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.00 0.85 1.00 0.84 1.00

Lane Grp Cap(c), veh/h 121 2267 1011 193 2295 320 0 293 169 0

V/C Ratio(X) 0.71 0.57 0.07 0.83 0.48 0.48 0.00 0.30 0.60 0.00

Avail Cap(c_a), veh/h 247 2267 1011 266 2295 448 0 437 292 0

HCM Platoon Ratio 1.00 1.00 1.00 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 0.83 0.83 0.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 68.9 18.1 12.3 62.7 4.4 0.0 55.8 0.0 52.9 65.8 0.0 0.0

Incr Delay (d2), s/veh 7.6 1.1 0.1 12.1 0.6 0.0 1.1 0.0 0.6 3.4 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.5 13.5 1.0 6.3 3.0 0.0 5.6 0.0 3.0 4.0 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 76.4 19.2 12.5 74.8 5.0 0.0 57.0 0.0 53.4 69.2 0.0 0.0

LnGrp LOS E B B E A E A D E A

Approach Vol, veh/h 1459 1263 243 101

Approach Delay, s/veh 22.2 13.8 55.7 69.2

Approach LOS C B E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 21.8 95.7 32.5 14.9 102.6 32.5

Change Period (Y+Rc), s * 6.3 * 6.3 5.9 * 6.3 * 6.3 5.9

Max Green Setting (Gmax), s * 22 * 70 40.1 * 19 * 73 40.1

Max Q Clear Time (g_c+I1), s 15.3 33.6 25.8 8.7 13.0 15.5

Green Ext Time (p_c), s 0.2 31.6 0.2 0.1 42.9 0.8

Intersection Summary

HCM 6th Ctrl Delay 23.0

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2029 Projected (Build)

Timing Plan: SAT Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 43 1324 50 116 1263 81 41 13 116 75 16 49

Future Volume (vph) 43 1324 50 116 1263 81 41 13 116 75 16 49

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

Lane Width (ft) 10 12 11 10 13 13 10 10 10 12 12 12

Grade (%) -2% 2% 1% -6%

Storage Length (ft) 185 200 185 0 0 175 0 0

Storage Lanes 1 1 1 0 0 1 0 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 0.99

Frt 0.850 0.991 0.850 0.953

Flt Protected 0.950 0.950 0.963 0.974

Satd. Flow (prot) 1702 3610 1577 1635 3660 0 0 1667 1500 0 1775 0

Flt Permitted 0.950 0.950 0.963 0.974

Satd. Flow (perm) 1702 3610 1577 1635 3660 0 0 1663 1500 0 1775 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 108 5 117 17

Link Speed (mph) 40 40 25 25

Link Distance (ft) 791 930 353 1006

Travel Time (s) 13.5 15.9 9.6 27.4

Confl. Peds. (#/hr) 3 3

Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Heavy Vehicles (%) 0% 1% 0% 2% 0% 0% 0% 8% 0% 2% 0% 2%

Adj. Flow (vph) 43 1337 51 117 1276 82 41 13 117 76 16 49

Shared Lane Traffic (%)

Lane Group Flow (vph) 43 1337 51 117 1358 0 0 54 117 0 141 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) 11 11 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.08 0.99 1.03 1.11 0.97 0.97 1.10 1.10 1.10 0.96 0.96 0.96

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 1 1 1 1 1 1 1

Detector Template Left Left

Leading Detector (ft) 35 250 0 35 250 20 35 35 20 35

Trailing Detector (ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Position(ft) -5 244 0 -5 244 0 -5 -5 0 -5

Detector 1 Size(ft) 40 6 20 40 6 20 40 40 20 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm Prot NA Split NA pm+ov Split NA

Protected Phases 5 2 1 6 4 4 1 8 8

Permitted Phases 2 4



2029 Projected (Build)

Timing Plan: SAT Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Detector Phase 5 2 2 1 6 4 4 1 8 8

Switch Phase

Minimum Initial (s) 5.0 10.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 12.5 33.2 33.2 12.5 33.2 40.2 40.2 12.5 40.2 40.2

Total Split (s) 12.6 54.4 54.4 15.2 57.0 40.2 40.2 15.2 40.2 40.2

Total Split (%) 8.4% 36.3% 36.3% 10.1% 38.0% 26.8% 26.8% 10.1% 26.8% 26.8%

Maximum Green (s) 7.1 48.2 48.2 9.7 50.8 34.0 34.0 9.7 34.0 34.0

Yellow Time (s) 3.0 4.2 4.2 3.0 4.2 3.3 3.3 3.0 3.3 3.3

All-Red Time (s) 2.5 2.0 2.0 2.5 2.0 2.9 2.9 2.5 2.9 2.9

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.5 5.2 5.2 4.5 5.2 5.2 4.5 5.2

Lead/Lag Lead Lag Lag Lead Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 8.0 8.0 2.0 8.0 0.2 0.2 2.0 0.2 0.2

Minimum Gap (s) 0.2 5.6 5.6 0.2 5.6 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max C-Max None C-Max None None None None None

Walk Time (s) 12.0 12.0 12.0 15.0 15.0 15.0 15.0

Flash Dont Walk (s) 15.0 15.0 15.0 19.0 19.0 19.0 19.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 7.6 98.1 98.1 10.7 103.3 8.9 19.0 14.4

Actuated g/C Ratio 0.05 0.65 0.65 0.07 0.69 0.06 0.13 0.10

v/c Ratio 0.50 0.57 0.05 1.01 0.54 0.55 0.40 0.76

Control Delay 108.0 4.5 0.1 147.5 9.7 87.9 9.9 82.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 108.0 4.5 0.1 147.5 9.7 87.9 9.9 82.3

LOS F A A F A F A F

Approach Delay 7.5 20.6 34.6 82.3

Approach LOS A C C F

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green, Master Intersection

Natural Cycle: 150

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.01

Intersection Signal Delay: 18.2 Intersection LOS: B

Intersection Capacity Utilization 71.5% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     2: Driveway/Kingston Drive & William Penn Highway



2029 Projected (Build)

Timing Plan: SAT Peak 2: William Penn Highway (SR 2048) & Kingston Drive/Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 43 1324 50 116 1263 81 41 13 116 75 16 49

Future Volume (veh/h) 43 1324 50 116 1263 81 41 13 116 75 16 49

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1979 1964 1979 1847 1952 1952 1894 1776 1894 2106 2136 2106

Adj Flow Rate, veh/h 43 1337 0 117 1276 82 41 13 72 76 16 32

Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Percent Heavy Veh, % 0 1 0 2 0 0 0 8 0 2 0 2

Cap, veh/h 69 2362 125 2362 152 93 29 228 109 23 46

Arrive On Green 0.02 0.42 0.00 0.14 1.00 1.00 0.06 0.07 0.07 0.08 0.09 0.08

Sat Flow, veh/h 1884 3731 1677 1759 3538 227 1299 412 1585 1212 255 510

Grp Volume(v), veh/h 43 1337 0 117 668 690 54 0 72 124 0 0

Grp Sat Flow(s),veh/h/ln 1884 1865 1677 1759 1854 1911 1711 0 1585 1977 0 0

Q Serve(g_s), s 3.4 40.7 0.0 9.9 0.0 0.0 4.6 0.0 6.1 9.2 0.0 0.0

Cycle Q Clear(g_c), s 3.4 40.7 0.0 9.9 0.0 0.0 4.6 0.0 6.1 9.2 0.0 0.0

Prop In Lane 1.00 1.00 1.00 0.12 0.76 1.00 0.61 0.26

Lane Grp Cap(c), veh/h 69 2362 125 1238 1276 122 0 228 178 0 0

V/C Ratio(X) 0.62 0.57 0.93 0.54 0.54 0.44 0.00 0.32 0.70 0.00 0.00

Avail Cap(c_a), veh/h 102 2362 125 1238 1276 399 0 484 461 0 0

HCM Platoon Ratio 0.67 0.67 0.67 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.76 0.76 0.00 0.80 0.80 0.80 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 72.1 27.6 0.0 63.9 0.0 0.0 67.2 0.0 57.7 66.7 0.0 0.0

Incr Delay (d2), s/veh 2.6 0.8 0.0 51.5 1.4 1.3 0.9 0.0 0.3 1.8 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.7 19.4 0.0 5.9 0.5 0.5 2.1 0.0 2.5 4.8 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 74.7 28.3 0.0 115.5 1.4 1.3 68.1 0.0 58.0 68.5 0.0 0.0

LnGrp LOS E C F A A E A E E A A

Approach Vol, veh/h 1380 1475 126 124

Approach Delay, s/veh 29.8 10.4 62.3 68.5

Approach LOS C B E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 15.2 100.2 15.9 10.0 105.4 18.7

Change Period (Y+Rc), s 5.5 6.2 * 6.2 5.5 6.2 6.2

Max Green Setting (Gmax), s 9.7 48.2 * 34 7.1 50.8 34.0

Max Q Clear Time (g_c+I1), s 11.9 42.7 8.1 5.4 2.0 11.2

Green Ext Time (p_c), s 0.0 5.4 0.0 0.0 46.2 0.0

Intersection Summary

HCM 6th Ctrl Delay 23.4

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



2029 Projected (Build)

Timing Plan: SAT Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (vph) 206 1243 130 102 1160 49 128 1 46 179 0 198

Future Volume (vph) 206 1243 130 102 1160 49 128 1 46 179 0 198

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

Lane Width (ft) 10 12 14 10 12 14 11 11 16 10 12 12

Grade (%) -6% 3% -2% -4%

Storage Length (ft) 150 0 160 0 0 120 150 0

Storage Lanes 1 0 1 0 0 1 1 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.986 0.994 0.850 0.850

Flt Protected 0.950 0.950 0.953 0.950

Satd. Flow (prot) 1701 3666 0 1659 3498 0 0 1768 1812 1718 1647 0

Flt Permitted 0.164 0.122 0.388 0.583

Satd. Flow (perm) 294 3666 0 213 3498 0 0 720 1812 1055 1647 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 13 5 113 160

Link Speed (mph) 40 40 25 25

Link Distance (ft) 930 328 318 447

Travel Time (s) 15.9 5.6 8.7 12.2

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 2% 0% 0% 0% 1% 2% 0% 0% 2% 0% 0% 0%

Adj. Flow (vph) 215 1295 135 106 1208 51 133 1 48 186 0 206

Shared Lane Traffic (%)

Lane Group Flow (vph) 215 1430 0 106 1259 0 0 134 48 186 206 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) 10 10 10 10

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.05 0.96 0.88 1.11 1.02 0.94 1.03 1.03 0.84 1.07 0.97 0.97

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1

Detector Template Left

Leading Detector (ft) 35 250 35 250 20 35 0 35 35

Trailing Detector (ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Position(ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Size(ft) 40 6 40 6 20 40 20 40 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 8 4

Detector Phase 5 2 1 6 8 8 8 4 4

Switch Phase



2029 Projected (Build)

Timing Plan: SAT Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/09/2023

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

Minimum Initial (s) 5.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.0 34.6 13.0 34.6 13.0 13.0 13.0 13.0 13.0

Total Split (s) 13.0 95.0 20.0 102.0 35.0 35.0 35.0 35.0 35.0

Total Split (%) 8.7% 63.3% 13.3% 68.0% 23.3% 23.3% 23.3% 23.3% 23.3%

Maximum Green (s) 7.0 88.4 14.0 95.4 29.0 29.0 29.0 29.0 29.0

Yellow Time (s) 4.0 4.6 4.0 4.6 3.3 3.3 3.3 3.3 3.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.6 6.0 6.6 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 6.0 2.0 6.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 0.2 3.0 0.2 3.0 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max None C-Max None None None None None

Act Effct Green (s) 102.9 95.3 103.8 95.8 28.6 28.6 28.6 28.6

Actuated g/C Ratio 0.69 0.64 0.69 0.64 0.19 0.19 0.19 0.19

v/c Ratio 0.81 0.61 0.48 0.56 0.98 0.11 0.93 0.47

Control Delay 40.2 6.1 13.7 16.5 130.1 0.5 106.2 17.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 40.2 6.2 13.7 16.5 130.1 0.5 106.2 17.4

LOS D A B B F A F B

Approach Delay 10.6 16.3 95.9 59.6

Approach LOS B B F E

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 121 (81%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.98

Intersection Signal Delay: 22.5 Intersection LOS: C

Intersection Capacity Utilization 84.9% ICU Level of Service E

Analysis Period (min) 15

Splits and Phases:     3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway



2029 Projected (Build)

Timing Plan: SAT Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/09/2023

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

Lane Configurations

Traffic Volume (veh/h) 206 1243 130 102 1160 49 128 1 46 179 0 198

Future Volume (veh/h) 206 1243 130 102 1160 49 128 1 46 179 0 198

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 2106 2136 2221 1847 1832 1890 1979 1979 2027 2057 2057 2057

Adj Flow Rate, veh/h 215 1295 0 106 1208 51 133 1 0 186 0 204

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Percent Heavy Veh, % 2 0 0 0 1 2 0 0 2 0 0 0

Cap, veh/h 358 2630 376 2164 91 155 1 427 0 337

Arrive On Green 0.09 1.00 0.00 0.03 0.64 0.64 0.19 0.19 0.00 0.19 0.00 0.19

Sat Flow, veh/h 2006 4165 0 1759 3403 144 555 4 1717 1558 0 1743

Grp Volume(v), veh/h 215 1295 0 106 617 642 134 0 0 186 0 204

Grp Sat Flow(s),veh/h/ln 2006 2029 0 1759 1741 1806 559 0 1717 1558 0 1743

Q Serve(g_s), s 6.2 0.0 0.0 3.2 30.0 30.1 13.0 0.0 0.0 0.0 0.0 16.0

Cycle Q Clear(g_c), s 6.2 0.0 0.0 3.2 30.0 30.1 29.0 0.0 0.0 12.7 0.0 16.0

Prop In Lane 1.00 0.00 1.00 0.08 0.99 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 358 2630 376 1107 1149 156 0 427 0 337

V/C Ratio(X) 0.60 0.49 0.28 0.56 0.56 0.86 0.00 0.44 0.00 0.61

Avail Cap(c_a), veh/h 358 2630 480 1107 1149 156 0 427 0 337

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.81 0.81 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 13.0 0.0 0.0 8.7 15.4 15.4 69.8 0.0 0.0 53.9 0.0 55.3

Incr Delay (d2), s/veh 1.6 0.5 0.0 0.2 2.0 2.0 34.1 0.0 0.0 0.3 0.0 2.2

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 2.4 0.2 0.0 1.2 11.9 12.4 6.7 0.0 0.0 6.4 0.0 7.4

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 14.6 0.5 0.0 8.8 17.4 17.4 103.9 0.0 0.0 54.2 0.0 57.5

LnGrp LOS B A A B B F A D A E

Approach Vol, veh/h 1510 1365 134 390

Approach Delay, s/veh 2.5 16.7 103.9 55.9

Approach LOS A B F E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 11.2 103.8 35.0 13.0 102.0 35.0

Change Period (Y+Rc), s 6.0 6.6 6.0 6.0 6.6 6.0

Max Green Setting (Gmax), s 14.0 88.4 29.0 7.0 95.4 29.0

Max Q Clear Time (g_c+I1), s 5.2 2.0 18.0 8.2 32.1 31.0

Green Ext Time (p_c), s 0.1 66.1 0.6 0.0 50.4 0.0

Intersection Summary

HCM 6th Ctrl Delay 18.4

HCM 6th LOS B

Notes

Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



2029 Projected (Build) with Improvements
Conditions



2029 Projected (Build) with Improvements

Timing Plan: AM Peak 3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway

Lanes, Volumes, Timings Synchro 11 Report

03/23/2023

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

Lane Configurations

Traffic Volume (vph) 182 591 61 52 484 36 44 0 20 160 0 154

Future Volume (vph) 182 591 61 52 484 36 44 0 20 160 0 154

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

Lane Width (ft) 10 12 14 10 13 13 11 11 16 10 12 12

Grade (%) -6% 3% -2% -4%

Storage Length (ft) 150 0 160 225 0 120 150 0

Storage Lanes 1 0 1 0 0 1 1 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.986 0.990 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1701 3525 0 1536 3534 0 0 1546 1580 1718 1647 0

Flt Permitted 0.393 0.366 0.451 0.725

Satd. Flow (perm) 704 3525 0 592 3534 0 0 734 1580 1311 1647 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 10 6 113 445

Link Speed (mph) 40 40 25 25

Link Distance (ft) 930 317 318 447

Travel Time (s) 15.9 5.4 8.7 12.2

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Heavy Vehicles (%) 2% 4% 4% 8% 3% 2% 14% 0% 17% 0% 0% 0%

Adj. Flow (vph) 202 657 68 58 538 40 49 0 22 178 0 171

Shared Lane Traffic (%)

Lane Group Flow (vph) 202 725 0 58 578 0 0 49 22 178 171 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) 10 10 10 10

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.05 0.96 0.88 1.11 0.98 0.98 1.03 1.03 0.84 1.07 0.97 0.97

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1

Detector Template Left

Leading Detector (ft) 35 250 35 250 20 35 0 35 35

Trailing Detector (ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Position(ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Size(ft) 40 6 40 6 20 40 20 40 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 8 4

Detector Phase 5 2 1 6 8 8 8 4 4

Switch Phase



2029 Projected (Build) with Improvements

Timing Plan: AM Peak 3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway

Lanes, Volumes, Timings Synchro 11 Report

03/23/2023

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

Minimum Initial (s) 5.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.0 34.6 13.0 34.6 13.0 13.0 13.0 13.0 13.0

Total Split (s) 36.0 79.0 17.0 60.0 54.0 54.0 54.0 54.0 54.0

Total Split (%) 24.0% 52.7% 11.3% 40.0% 36.0% 36.0% 36.0% 36.0% 36.0%

Maximum Green (s) 30.0 72.4 11.0 53.4 48.0 48.0 48.0 48.0 48.0

Yellow Time (s) 4.0 4.6 4.0 4.6 3.3 3.3 3.3 3.3 3.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 5.0 5.6 5.0 5.6 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 6.0 2.0 6.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 0.2 3.0 0.2 3.0 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max None C-Max None None None None None

Act Effct Green (s) 112.9 103.2 105.2 97.4 26.2 26.2 26.2 26.2

Actuated g/C Ratio 0.75 0.69 0.70 0.65 0.17 0.17 0.17 0.17

v/c Ratio 0.34 0.30 0.13 0.25 0.38 0.06 0.78 0.26

Control Delay 6.8 6.6 6.7 12.4 61.1 0.3 80.7 1.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.8 6.6 6.7 12.4 61.1 0.3 80.7 1.0

LOS A A A B E A F A

Approach Delay 6.6 11.9 42.2 41.6

Approach LOS A B D D

Queue Length 50th (ft) 32 65 13 115 43 0 169 0

Queue Length 95th (ft) 50 102 32 189 82 0 240 0

Internal Link Dist (ft) 850 237 238 367

Turn Bay Length (ft) 150 160 120 150

Base Capacity (vph) 740 2427 509 2297 239 592 428 837

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.27 0.30 0.11 0.25 0.21 0.04 0.42 0.20

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 124 (83%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 15.7 Intersection LOS: B

Intersection Capacity Utilization 55.5% ICU Level of Service B

Analysis Period (min) 15

Splits and Phases:     3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway



2029 Projected (Build) with Improvements

Timing Plan: AM Peak 3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/23/2023

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

Lane Configurations

Traffic Volume (veh/h) 182 591 61 52 484 36 44 0 20 160 0 154

Future Volume (veh/h) 182 591 61 52 484 36 44 0 20 160 0 154

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 2106 2076 2159 1728 1875 1890 1769 1979 1792 2057 2057 2057

Adj Flow Rate, veh/h 202 657 0 58 538 40 49 0 0 178 0 169

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Percent Heavy Veh, % 2 4 4 8 3 2 14 0 17 0 0 0

Cap, veh/h 751 2798 607 2333 173 117 0 333 0 261

Arrive On Green 0.10 1.00 0.00 0.04 0.69 0.69 0.14 0.00 0.00 0.15 0.00 0.14

Sat Flow, veh/h 2006 4048 0 1646 3361 249 463 0 1519 1559 0 1743

Grp Volume(v), veh/h 202 657 0 58 285 293 49 0 0 178 0 169

Grp Sat Flow(s),veh/h/ln 2006 1972 0 1646 1781 1830 463 0 1519 1559 0 1743

Q Serve(g_s), s 4.5 0.0 0.0 1.5 8.7 8.8 5.6 0.0 0.0 0.0 0.0 13.7

Cycle Q Clear(g_c), s 4.5 0.0 0.0 1.5 8.7 8.8 19.4 0.0 0.0 12.7 0.0 13.7

Prop In Lane 1.00 0.00 1.00 0.14 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 751 2798 607 1236 1270 114 0 333 0 261

V/C Ratio(X) 0.27 0.23 0.10 0.23 0.23 0.43 0.00 0.53 0.00 0.65

Avail Cap(c_a), veh/h 1060 2798 678 1236 1270 342 0 609 0 570

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.95 0.95 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 5.4 0.0 0.0 5.6 8.4 8.4 69.7 0.0 0.0 59.7 0.0 60.5

Incr Delay (d2), s/veh 0.1 0.2 0.0 0.0 0.4 0.4 0.9 0.0 0.0 0.5 0.0 1.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.5 0.1 0.0 0.5 3.3 3.4 1.9 0.0 0.0 6.5 0.0 6.2

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 5.5 0.2 0.0 5.6 8.8 8.8 70.7 0.0 0.0 60.2 0.0 61.6

LnGrp LOS A A A A A E A E A E

Approach Vol, veh/h 859 636 49 347

Approach Delay, s/veh 1.4 8.5 70.7 60.8

Approach LOS A A E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.6 112.0 27.4 12.8 109.7 27.4

Change Period (Y+Rc), s 6.0 6.6 6.0 6.0 6.6 6.0

Max Green Setting (Gmax), s 11.0 72.4 48.0 30.0 53.4 48.0

Max Q Clear Time (g_c+I1), s 3.5 2.0 15.7 6.5 10.8 21.4

Green Ext Time (p_c), s 0.0 25.1 0.7 0.3 16.9 0.1

Intersection Summary

HCM 6th Ctrl Delay 16.5

HCM 6th LOS B

Notes

Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



2029 Projected (Build) with Improvements

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/23/2023

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

Lane Configurations

Traffic Volume (vph) 119 1276 71 47 1100 29 81 0 33 102 0 106

Future Volume (vph) 119 1276 71 47 1100 29 81 0 33 102 0 106

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

Lane Width (ft) 10 12 14 10 13 13 11 11 16 10 12 12

Grade (%) -6% 3% -2% -4%

Storage Length (ft) 150 0 160 0 0 120 150 0

Storage Lanes 1 0 1 0 0 1 1 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Ped Bike Factor 1.00 1.00 1.00 0.99 1.00 0.99

Frt 0.992 0.996 0.850 0.850

Flt Protected 0.950 0.950 0.950 0.950

Satd. Flow (prot) 1701 3646 0 1659 3620 0 0 1711 1849 1292 1625 0

Flt Permitted 0.190 0.147 0.573 0.658

Satd. Flow (perm) 340 3646 0 257 3620 0 0 1031 1824 894 1625 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 5 2 97 191

Link Speed (mph) 40 40 25 25

Link Distance (ft) 930 332 318 447

Travel Time (s) 15.9 5.7 8.7 12.2

Confl. Peds. (#/hr) 1 1 1 1 1 1 1 1

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Heavy Vehicles (%) 2% 1% 2% 0% 1% 2% 3% 0% 0% 33% 0% 0%

Adj. Flow (vph) 127 1357 76 50 1170 31 86 0 35 109 0 113

Shared Lane Traffic (%)

Lane Group Flow (vph) 127 1433 0 50 1201 0 0 86 35 109 113 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) 10 10 10 10

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.05 0.96 0.88 1.11 0.98 0.98 1.03 1.03 0.84 1.07 0.97 0.97

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1

Detector Template Left

Leading Detector (ft) 35 250 35 250 20 35 0 35 35

Trailing Detector (ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Position(ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Size(ft) 40 6 40 6 20 40 20 40 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 8 4



2029 Projected (Build) with Improvements

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/23/2023

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

Detector Phase 5 2 1 6 8 8 8 4 4

Switch Phase

Minimum Initial (s) 5.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.0 34.6 13.0 34.6 44.0 44.0 44.0 44.0 44.0

Total Split (s) 26.0 108.0 15.0 97.0 52.0 52.0 52.0 52.0 52.0

Total Split (%) 14.9% 61.7% 8.6% 55.4% 29.7% 29.7% 29.7% 29.7% 29.7%

Maximum Green (s) 20.0 101.4 9.0 90.4 46.0 46.0 46.0 46.0 46.0

Yellow Time (s) 4.0 4.6 4.0 4.6 3.3 3.3 3.3 3.3 3.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.6 6.0 6.6 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Vehicle Extension (s) 2.0 6.0 2.0 6.0 2.0 2.0 2.0 2.0 2.0

Minimum Gap (s) 0.2 3.0 0.2 3.0 0.2 0.2 0.2 0.2 0.2

Time Before Reduce (s) 0.0 10.0 0.0 10.0 0.0 0.0 0.0 0.0 0.0

Time To Reduce (s) 0.0 15.0 0.0 15.0 0.0 0.0 0.0 0.0 0.0

Recall Mode None C-Max None C-Max None None None None None

Walk Time (s) 13.0 13.0 16.0 16.0 16.0 16.0 16.0

Flash Dont Walk (s) 15.0 15.0 22.0 22.0 22.0 22.0 22.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0

Act Effct Green (s) 135.1 127.8 130.2 123.7 24.9 24.9 24.9 24.9

Actuated g/C Ratio 0.77 0.73 0.74 0.71 0.14 0.14 0.14 0.14

v/c Ratio 0.39 0.54 0.21 0.47 0.59 0.10 0.86 0.29

Control Delay 5.8 4.1 7.5 13.1 84.6 0.6 121.2 1.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 5.8 4.1 7.5 13.1 84.6 0.6 121.2 1.8

LOS A A A B F A F A

Approach Delay 4.3 12.8 60.3 60.4

Approach LOS A B E E

Queue Length 50th (ft) 13 101 11 295 94 0 124 0

Queue Length 95th (ft) 26 146 29 447 150 0 191 0

Internal Link Dist (ft) 850 252 238 367

Turn Bay Length (ft) 150 160 120 150

Base Capacity (vph) 423 2664 268 2560 271 550 234 567

Starvation Cap Reductn 0 64 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 0.30 0.55 0.19 0.47 0.32 0.06 0.47 0.20

Intersection Summary

Area Type: Other

Cycle Length: 175

Actuated Cycle Length: 175

Offset: 169 (97%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 105

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 13.8 Intersection LOS: B



2029 Projected (Build) with Improvements

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

Lanes, Volumes, Timings Synchro 11 Report

03/23/2023

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:     3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway



2029 Projected (Build) with Improvements

Timing Plan: PM Peak 3: William Penn Highway (SR 2048) & Home Depot Driveway/Pep Boys Driveway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/23/2023

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

Lane Configurations

Traffic Volume (veh/h) 119 1276 71 47 1100 29 81 0 33 102 0 106

Future Volume (veh/h) 119 1276 71 47 1100 29 81 0 33 102 0 106

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 2106 2121 2190 1847 1905 1890 1934 1979 2058 1562 2057 2057

Adj Flow Rate, veh/h 127 1357 0 50 1170 31 86 0 0 109 0 109

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Percent Heavy Veh, % 2 1 2 0 1 2 3 0 0 33 0 0

Cap, veh/h 413 2947 375 2623 69 148 0 239 0 237

Arrive On Green 0.06 1.00 0.00 0.03 0.73 0.73 0.14 0.00 0.00 0.14 0.00 0.14

Sat Flow, veh/h 2006 4136 0 1759 3603 95 783 0 1744 1182 0 1740

Grp Volume(v), veh/h 127 1357 0 50 588 613 86 0 0 109 0 109

Grp Sat Flow(s),veh/h/ln 2006 2015 0 1759 1810 1888 783 0 1744 1182 0 1740

Q Serve(g_s), s 3.0 0.0 0.0 1.3 22.9 22.9 10.9 0.0 0.0 0.0 0.0 10.1

Cycle Q Clear(g_c), s 3.0 0.0 0.0 1.3 22.9 22.9 21.0 0.0 0.0 12.0 0.0 10.1

Prop In Lane 1.00 0.00 1.00 0.05 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 413 2947 375 1318 1375 148 0 239 0 237

V/C Ratio(X) 0.31 0.46 0.13 0.45 0.45 0.58 0.00 0.46 0.00 0.46

Avail Cap(c_a), veh/h 584 2947 420 1318 1375 319 0 388 0 457

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.86 0.86 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 7.2 0.0 0.0 5.4 9.6 9.6 79.3 0.0 0.0 70.4 0.0 69.6

Incr Delay (d2), s/veh 0.1 0.4 0.0 0.1 1.1 1.1 1.3 0.0 0.0 0.5 0.0 0.5

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 1.1 0.2 0.0 0.4 9.0 9.4 3.9 0.0 0.0 4.7 0.0 4.6

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 7.4 0.4 0.0 5.5 10.7 10.6 80.6 0.0 0.0 70.9 0.0 70.1

LnGrp LOS A A A B B F A E A E

Approach Vol, veh/h 1484 1251 86 218

Approach Delay, s/veh 1.0 10.5 80.6 70.5

Approach LOS A B F E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 10.6 134.6 29.9 11.1 134.0 29.9

Change Period (Y+Rc), s 6.0 6.6 6.0 6.0 6.6 6.0

Max Green Setting (Gmax), s 9.0 101.4 46.0 20.0 90.4 46.0

Max Q Clear Time (g_c+I1), s 3.3 2.0 14.0 5.0 24.9 23.0

Green Ext Time (p_c), s 0.0 77.1 0.5 0.2 49.6 0.1

Intersection Summary

HCM 6th Ctrl Delay 12.2

HCM 6th LOS B

Notes

Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



2029 Projected (Build) with Improvements

Timing Plan: SAT Peak 3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway

Lanes, Volumes, Timings Synchro 11 Report

03/23/2023

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

Lane Configurations

Traffic Volume (vph) 206 1243 130 102 1160 49 128 1 46 179 0 198

Future Volume (vph) 206 1243 130 102 1160 49 128 1 46 179 0 198

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

Lane Width (ft) 10 12 14 10 12 14 11 11 16 10 12 12

Grade (%) -6% 3% -2% -4%

Storage Length (ft) 150 0 160 0 0 120 150 0

Storage Lanes 1 0 1 0 0 1 1 0

Taper Length (ft) 75 75 25 25

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.986 0.994 0.850 0.850

Flt Protected 0.950 0.950 0.953 0.950

Satd. Flow (prot) 1701 3666 0 1659 3498 0 0 1768 1812 1718 1647 0

Flt Permitted 0.135 0.130 0.392 0.585

Satd. Flow (perm) 242 3666 0 227 3498 0 0 727 1812 1058 1647 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 11 4 113 262

Link Speed (mph) 40 40 25 25

Link Distance (ft) 930 328 318 447

Travel Time (s) 15.9 5.6 8.7 12.2

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Heavy Vehicles (%) 2% 0% 0% 0% 1% 2% 0% 0% 2% 0% 0% 0%

Adj. Flow (vph) 215 1295 135 106 1208 51 133 1 48 186 0 206

Shared Lane Traffic (%)

Lane Group Flow (vph) 215 1430 0 106 1259 0 0 134 48 186 206 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) 10 10 10 10

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.05 0.96 0.88 1.11 1.02 0.94 1.03 1.03 0.84 1.07 0.97 0.97

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 0 1 1

Detector Template Left

Leading Detector (ft) 35 250 35 250 20 35 0 35 35

Trailing Detector (ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Position(ft) -5 244 -5 244 0 -5 0 -5 -5

Detector 1 Size(ft) 40 6 40 6 20 40 20 40 40

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type pm+pt NA pm+pt NA Perm NA Perm Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 2 6 8 8 4

Detector Phase 5 2 1 6 8 8 8 4 4

Switch Phase



2029 Projected (Build) with Improvements

Timing Plan: SAT Peak 3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway

Lanes, Volumes, Timings Synchro 11 Report

03/23/2023

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

Minimum Initial (s) 5.0 10.0 5.0 10.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 13.0 34.6 13.0 34.6 13.0 13.0 13.0 13.0 13.0

Total Split (s) 31.0 86.0 19.0 74.0 45.0 45.0 45.0 45.0 45.0

Total Split (%) 20.7% 57.3% 12.7% 49.3% 30.0% 30.0% 30.0% 30.0% 30.0%

Yellow Time (s) 4.0 4.6 4.0 4.6 3.3 3.3 3.3 3.3 3.3

All-Red Time (s) 2.0 2.0 2.0 2.0 2.7 2.7 2.7 2.7 2.7

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.6 6.0 6.6 6.0 6.0 6.0 6.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize?

Recall Mode None C-Max None C-Max None None None None None

Act Effct Green (s) 107.9 94.1 95.6 86.7 29.0 29.0 29.0 29.0

Actuated g/C Ratio 0.72 0.63 0.64 0.58 0.19 0.19 0.19 0.19

v/c Ratio 0.66 0.62 0.48 0.62 0.96 0.11 0.91 0.39

Control Delay 39.3 11.0 16.6 25.1 123.6 0.5 101.5 3.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 39.3 11.0 16.6 25.1 123.6 0.5 101.5 3.5

LOS D B B C F A F A

Approach Delay 14.7 24.5 91.1 50.0

Approach LOS B C F D

Queue Length 50th (ft) 88 177 28 411 131 0 180 0

Queue Length 95th (ft) 200 250 59 644 #222 0 259 21

Internal Link Dist (ft) 850 248 238 367

Turn Bay Length (ft) 150 160 120 150

Base Capacity (vph) 418 2304 275 2023 189 554 275 622

Starvation Cap Reductn 0 52 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 0.51 0.63 0.39 0.62 0.71 0.09 0.68 0.33

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 121 (81%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.96

Intersection Signal Delay: 26.2 Intersection LOS: C

Intersection Capacity Utilization 84.9% ICU Level of Service E

Analysis Period (min) 15

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

     Queue shown is maximum after two cycles.

Splits and Phases:     3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway



2029 Projected (Build) with Improvements

Timing Plan: SAT Peak 3: Home Depot Driveway/Pep Boys Driveway & William Penn Highway

HCM 6th Signalized Intersection Summary Synchro 11 Report

03/23/2023

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

Lane Configurations

Traffic Volume (veh/h) 206 1243 130 102 1160 49 128 1 46 179 0 198

Future Volume (veh/h) 206 1243 130 102 1160 49 128 1 46 179 0 198

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 2106 2136 2221 1847 1832 1890 1979 1979 2027 2057 2057 2057

Adj Flow Rate, veh/h 215 1295 0 106 1208 51 133 1 0 186 0 204

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Percent Heavy Veh, % 2 0 0 0 1 2 0 0 2 0 0 0

Cap, veh/h 351 2500 363 2020 85 197 1 479 0 389

Arrive On Green 0.12 1.00 0.00 0.04 0.59 0.59 0.22 0.22 0.00 0.22 0.00 0.22

Sat Flow, veh/h 2006 4165 0 1759 3403 144 667 5 1717 1558 0 1743

Grp Volume(v), veh/h 215 1295 0 106 617 642 134 0 0 186 0 204

Grp Sat Flow(s),veh/h/ln 2006 2029 0 1759 1741 1806 672 0 1717 1558 0 1743

Q Serve(g_s), s 6.6 0.0 0.0 3.6 33.5 33.6 15.9 0.0 0.0 0.0 0.0 15.4

Cycle Q Clear(g_c), s 6.6 0.0 0.0 3.6 33.5 33.6 31.3 0.0 0.0 12.2 0.0 15.4

Prop In Lane 1.00 0.00 1.00 0.08 0.99 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 351 2500 363 1033 1072 198 0 479 0 389

V/C Ratio(X) 0.61 0.52 0.29 0.60 0.60 0.68 0.00 0.39 0.00 0.53

Avail Cap(c_a), veh/h 566 2500 450 1033 1072 244 0 537 0 453

HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.81 0.81 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 15.5 0.0 0.0 10.9 19.2 19.2 65.1 0.0 0.0 50.0 0.0 51.3

Incr Delay (d2), s/veh 0.5 0.6 0.0 0.2 2.6 2.5 3.2 0.0 0.0 0.2 0.0 0.4

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 2.5 0.2 0.0 1.4 13.7 14.2 5.3 0.0 0.0 6.1 0.0 6.9

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 16.0 0.6 0.0 11.1 21.8 21.7 68.3 0.0 0.0 50.2 0.0 51.7

LnGrp LOS B A B C C E A D A D

Approach Vol, veh/h 1510 1365 134 390

Approach Delay, s/veh 2.8 20.9 68.3 51.0

Approach LOS A C E D

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 11.6 99.0 39.4 15.0 95.6 39.4

Change Period (Y+Rc), s 6.0 6.6 6.0 6.0 6.6 6.0

Max Green Setting (Gmax), s 13.0 79.4 39.0 25.0 67.4 39.0

Max Q Clear Time (g_c+I1), s 5.6 2.0 17.4 8.6 35.6 33.3

Green Ext Time (p_c), s 0.1 60.7 0.8 0.3 27.9 0.1

Intersection Summary

HCM 6th Ctrl Delay 18.2

HCM 6th LOS B

Notes

Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.



Appendix G:
Traffic Signal Permit Plans







 On Signals 1,2,3, 4,5, 6,9 & 10 install 2" Retro Reflective border 
yellow border onto existing back plates. 









Appendix H:
Turn Lane Warrant Analysis



Turn Lane Warrant and Length Analysis

Workbook

Municipality: Analysis Date:

County: Conducted By:

PennDOT Engineering District: Checked By:

Agency/Company Name:

Intersection & Approach Description:

Analysis Period: Number of Approach Lanes:

Design Hour: Undivided or Divided Highway:

Intersection Control:

Posted Speed Limit (MPH):

Type of Terrain:

Advancing Volume:

Opposing Volume:

Left Turn Volume:

% Left Turns in Advancing Volume:

Advancing Volume:

Right Turn Volume:

Applicable Warrant Figure: Applicable Warrant Figure:

Warrant Met?:

Intersection Control:

Design Hour Volume of Turning Lane:

Cycles Per Hour (Assumed):

Cycles Per Hour (If Known): Average # of Vehicles/Cycle:

Right Turn Lane Storage Length, Condition A: Feet

Condition B: Feet

Condition C: Feet

Required Right Turn Lane Storage Length: Feet

N/A

Figure 11

No

544

38

STUDY LOCATION AND ANALYSIS INFORMATION

VOLUME CALCULATIONS

TURN LANE WARRANT FINDINGS

Movement

N/A

N/A

N/A

N/A

Advancing

Opposing

Left

Through

Right

Volume % Trucks PCEV

Left

Through

Right

DividedAM Peak Hour

Wilkins Township 2/13/2023

Allegheny County JRT

11 MDS

TPD

William Penn Highway (S.R. 2048) with Pep Boys Driveway

2029 Build

Yes

-

Yes

Yes

-

Right Turn LaneLeft or Right-Turn Lane Analysis?:

N/A

Signalized

40

Rolling

N/A

N/A

N/A

N/A

2

Left Turn Lane Volume Calculations

Right Turn Lane Volume Calculations

Signalized

60

38

N/A

N/A

Yes

Include?

484 3.0% 506

N/A

N/A

B or C

A A C B B or C B

TURN LANE LENGTH CALCULATIONS

Type of Traffic Control

High Low High Low High Low

Turn Demand Volume

Speed (MPH)

Additional Comments / Justifications:

Include? Volume % Trucks PCEVMovement

Through

Right - 36 2.0% 38

8.0%

Left Turn Lane Warrant Findings Right Turn Lane Warrant Findings

PennDOT Publication 46, Exhibit 11-6

Signalized

Unsignalized

Warrant Met?:

Advancing

Left No 52

50-60

N/A

N/A

N/A

N/A

A A B or C B or C B or C

25-35

Type of Analysis

40-45

N/A

Additional Findings:

-

3/27/2023 3 - WB - Turn Lane Warrant P29AM.xlsx



544, 38
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Allegheny County JRT

11 MDS

TPD
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Left Turn Lane Volume Calculations
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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. 

 

INTRODUCTION 

The purpose of the crash analysis is to document crash statistics over the past five years and identify potential 

roadway deficiencies along the study area corridor on William Penn Highway (SR 2048).  The analysis includes 

the comparison of the number of crashes over the past five years to the statewide average for a roadway with 

similar characteristics.  The data for the analysis was obtained from PennDOT’s Bureau of Highway Safety & 

Traffic Engineering (Crash Records System) for the most recent five years available (2017-2021).  A summary of 

the crash data for each roadway in the project area can be found in Appendix A.  A crash diagram was prepared 

to graphically depict the crash types and locations along the analyzed corridor and is included in Figure 1. 

 

CRASH SEGMENT ANALYSIS – (SR 2048) 

Corridor Characteristics (SR 2048) 

Total number of crashes along this segment between 1/1/2017 and 12/31/2021 = 2 Crashes 

Length = 3,150 feet (0.60 miles) 

ADT = 29,232 vehicles per day 

Crash Data Summary (SR 2048) 

The crash types for the 2 crashes along the corridor are summarized as follows:  

Crash Years: 

» 2017 – 2 crashes; 

» 2018 – 0 crashes; 

» 2019 – 0 crashes; 

» 2020 – 0 crashes; 

» 2021 – 0 crashes. 

 

Crash Types: 

» 1 angle crash; 

» 1 rear end crash. 

 

Crash Severity: 

» 0 crashes resulting in a fatality; 

» 1 crash resulting in a possible injury; 

» 1 crash resulting in property damage only. 

Corridor Crash Rate Calculations (SR 2048) 

The following equation was utilized to develop the crash rate within the corridor. 

 

Crashes / Million Vehicle Miles / 5 Years =          (# Crashes in past 5 years) (106) (5,280ft)                 

                                                                       (ADT)(365 Days)(5 years)(Segment length in feet) 

 

Segment Crash Rate = 0.06 Crashes / Million Vehicle Miles 

 



2 

 

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. 

The crash rate for the corridor was compared to that statewide crash rate provided in the Homogenous report 

for roadways with similar characteristics.  To find the statewide crash rate, William Penn Highway (SR 2048) was 

classified as urban, non-full access control, undivided roadway, 41-99 feet total width, 10,000-99,999 ADT.  The 

Homogeneous report is included in Appendix B.   

 

Statewide Average Crash Rate = 2.22 Crashes / Million Vehicle Miles 

 

The corridor crash rate (0.06 crashes/MVM) is less than the statewide average crash rate for roadways with 

similar characteristics (2.22 crashes/MVM). 

Conclusions: 

The William Penn Highway (SR 2048) corridor crash rate (0.06 crashes/MVM) is below the statewide average 

crash rate (2.22 crashes/MVM).  Additionally, a review of the data for the subject segment shows no discernable 

trends in crashes with regards to the year of the crash, the type of the crash, or the cause of the crash.  The 

predominant causation factors for the reported crashes were driver-error (e.g., driver was distracted, running 

red light, etc.). 

Additionally, for a given intersection, PennDOT considered a crash occurrence of five (5) reportable, correctable 

crashes over a continuous twelve-month period during the past five years to be a threshold value, above which 

the intersection design should be reviewed to examine if corrective measures can be taken to enhance safety.  

Based on a review of the crash data, there was not a crash occurrence of five (5) reportable, correctable crashes 

over a continuous twelve-month period at any of the study area intersections, and thus corrective measures are 

not necessary to enhance safety.   
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Pennsylvania Crash Information Tool
5-Year Crash Data

Area of
Interest:

Date Range: 01/01/2017 to 12/31/2021 USER_ID / QUERY ID:

b-melsouther 0320230210522/(In County 02 On State Route 2048(P) Between Segment 0030 Offset 0800 and Segment 0050 Offset 0000) or (In County 02 On State 
Route 2048(S) Between Segment 0031 Offset 0910 and Segment 0051 Offset 0000)

PCTCRASHES PCTCRASHES PCTCRASHES PERSONS PCTACTIONS

SEVERITY COUNT DRIVER ACTIONSCRASH SEVERITY LEVELCOLLISION TYPEYEAR

PCT

CRASHES

HOUR OF DAY

PCT

CRASHES

PCT

CRASHES

DAY OF WEEKMONTH OF YEAR

0

 0

 0

 1

 0

 0

FATALITIES
SUSPECTED SERIOUS

SUSPECTED MINOR

POSSIBLE INJURY

UNK SEVERITY

UNK IF INJURED

NO CONTRIBUTING ACTION 2 50%

DRIVER WAS DISTRACTED 1 25%

RUNNING RED LIGHT 1 25%

    TOTAL 4 100%

POSSIBLE INJURY 1 50%

PDO 1 50%

   TOTAL 2 100%

ANGLE 1 50%

REAR END 1 50%

    TOTAL 2 100%

2017 2 100%

   TOTAL 2 100%

07 16 TOTAL

1

50%

1

50%

2

100%

MON FRI TOTAL

1

50%

1

50%

2

100%

FEB JUL TOTAL

1

50%

1

50%

2

100%

SUV 2 50%

AUTOMOBILE 1 25%

VAN 1 25%

   TOTAL 4 100%

VEHICLES PCT

VEHICLE TYPE

DRY 2 100%

   TOTAL 2 100%

CRASHES PCT

ROAD CONDITION

DAYLIGHT 2 100%

    TOTAL 2 100%

CRASHES PCT

ILLUMINATION

CLEAR 2 100%

    TOTAL 2 100%

CRASHES PCT

WEATHER

GLARE 1 50%
NONE 1 50%

    TOTAL 2 100%

FACTORS PCT

ENVIR/ROADWAY FACTORS

IMPORTANT: This traffic engineering and safety study is confidential 
pursuant to 75 Pa. C.S. §3754 and 23 U.S.C. §407 and may not be 
disclosed or used in litigation without written permission from PennDOT.

   PCIT - CRASH SUMMARY REPORT (09-06) Print Date: 02/10/2023



5-Year Crash Data

02/10/2023Print Date:

  PCIT - CRASH SUMMARY REPORT (09-06)

Pennsylvania Crash Information Tool

1 Injury Severity Disclaimer

Please note that beginning January 1, 2016, PennDOT adopted the Federal standard for collecting injury severity data. The field descriptions and 
definitions changed from the state standard that had been in use for decades. This resulted in a substantial shift in severity levels. Therefore, 
comparison of the “Suspected Serious Injury”, “Suspected Minor Injury” and “Possible Injury” categories will not be consistent for crashes taking place 
before versus after the adoption of the new standard.

NOTES:

REPORT PARAMETERS:

User ID:

Query ID:

b-melsouther

0320230210522

Area of Interest: (In County 02 On State Route 2048(P) Between Segment 0030 Offset 0800 and Segment 0050 Offset 0000) or (In County 02 
On State Route 2048(S) Between Segment 0031 Offset 0910 and Segment 0051 Offset 0000) 

Date Range: 01/01/2017 to 12/31/2021

Criteria:

This report counts the number of crashes.

IMPORTANT: This traffic engineering and safety study is confidential 
pursuant to 75 Pa. C.S. §3754 and 23 U.S.C. §407 and may not be 
disclosed or used in litigation without written permission from PennDOT.

   PCIT - CRASH SUMMARY REPORT (09-06) Print Date: 02/10/2023



Pennsylvania Crash Information Tool
5-Year Crash Data

USER_ID / QUERY ID:

b-melsouther 0320230210523/

Date Range: 01/01/2017 to 12/31/2021

Area of
Interest:

(In County 02 On State Route 2048(P) Between Segment 0030 Offset 0800 and Segment 0050 Offset 0000) or (In County 02 On 
State Route 2048(S) Between Segment 0031 Offset 0910 and Segment 0051 Offset 0000)

*

2017  
CRASHES

 ALL YEARS 
CRASHES

        
CRASHES

POSSIBLE INJURY 1 1

PROPERTY DMG ONLY 1 1

    TOTAL 2 2

CRASH SEVERITY LEVEL BY YEAR

2017  
CRASHES

 ALL YEARS  
CRASHES

ANGLE 1 1

REAR END 1 1

   TOTAL 2 2

CRASH DESCRIPTION TYPES BY YEAR

UNKNOWN IF INJURED 0 0

PERSON INJURY SUMMARY BY YEAR

UNKNOWN SEVERITY 0 0

POSSIBLE INJURIES 1 1

SUSPECTED MINOR INJURIES 0 0

SUSPECTED SERIOUS INJURIES 0 0

2017  
PERSONS

ALL YEARS 
PERSONS

FATALITIES 0 0

IMPORTANT: The information contained in this document is drawn from raw data and should not be interpreted as representing an 
engineering judgement or determination made by the Department of Transportation as to the type and severity of accidents noted herein.

   PCIT - PUBLIC REQUEST / PRESS INQUIRY REPORT (01-07) 

* PLEASE NOTE: Years which do not appear in the report contain zero crashes for this request.

Print Date: 02/10/2023

* Complete records of reportable crashes are available in PCIT for the following years: 2002 - 2021

* Crash information for 2022 to 2023 is incomplete at the time of this printing. As such, data for 2022 to 2023 is not included in this report.



5-Year Crash Data

  PCIT - PUBLIC REQUEST / PRESS INQUIRY REPORT (01-07) 

Print Date: 02/10/2023

Pennsylvania Crash Information Tool

1 Injury Severity Disclaimer

Please note that beginning January 1, 2016, PennDOT adopted the Federal standard for collecting injury severity data. The field descriptions and 
definitions changed from the state standard that had been in use for decades. This resulted in a substantial shift in severity levels. Therefore, 
comparison of the “Suspected Serious Injury”, “Suspected Minor Injury” and “Possible Injury” categories will not be consistent for crashes taking 
place before versus after the adoption of the new standard.

NOTES:

REPORT PARAMETERS:

User ID:

Query ID:

b-melsouther

0320230210523

Area of Interest: (In County 02 On State Route 2048(P) Between Segment 0030 Offset 0800 and Segment 0050 Offset 0000) or (In County 02 
On State Route 2048(S) Between Segment 0031 Offset 0910 and Segment 0051 Offset 0000) 

Date Range: 01/01/2017 to 12/31/2021

Criteria:

This report counts the number of crashes.



Sorted by County, Route, Segment, Offset

Area of
Interest:

Date Range: 01/01/2017 to 12/31/2021

(In County 02 On State Route 2048(P) Between Segment 0030 Offset 0800 and Segment 0050 Offset 0000) or (In County 02 
On State Route 2048(S) Between Segment 0031 Offset 0910 and Segment 0051 Offset 0000)

USER_ID / QUERY ID:

b-melsouther 0320230210521/

5-Year Crash Data

Pennsylvania Crash Information Tool

CRN CO DATE DAY TIME LIGHTING ROAD SURF WEATHER FAT INJ PED VEH MAX SEVERITY

02 02/03/2017 FRI 16:40 DAYLIGHT DRY  0  0  0  2 PROP DMG ONLY

REAR-END
MIDB

 1  2017014488 

ENV RDWY FACTORS: NONE

2048/0040/0443

CLEAR

VEH EVENTS: HIT UNIT 02

VEH:  1   AUTOMOBILE  TRAVELING EAST  IN RIGHT LANE  GOING STRAIGHT

DVR ACTIONS: DRIVER WAS DISTRACTED

VEH EVENTS: STRUCK BY UNIT 01

VEH:  2   VAN  TRAVELING EAST  IN RIGHT LANE  STOPPED IN TRAFFIC LANE

DVR ACTIONS: NO CONTRIBUTING ACTION

02 07/03/2017 MON 07:29 DAYLIGHT DRY  0  1  0  2 POSSIBLE INJURY

ANGLE
MIDB

 2  2017079641 

ENV RDWY FACTORS: GLARE

2048/0040/0693

CLEAR

VEH EVENTS: HIT UNIT 02

VEH:  1   SUV  TRAVELING EAST  IN UNKNOWN  GOING STRAIGHT

DVR ACTIONS: RUNNING RED LIGHT

VEH EVENTS: STRUCK BY UNIT 01

VEH:  2   SUV  TRAVELING WEST  IN OTHER FWD MOVING LANE  TURNING LEFT

DVR ACTIONS: NO CONTRIBUTING ACTION

IMPORTANT: This traffic engineering and safety study is confidential pursuant to 75 Pa. C.S. §3754 and 23 U.S.C. §407
and may not be disclosed or used in litigation without written permission from PennDOT.

PCIT - CRASH RESUME (04-06)

Page 1 of 2

Print Date: 02/10/2023



Sorted by County, Route, Segment, Offset

5-Year Crash Data

Pennsylvania Crash Information Tool

1 Injury Severity Disclaimer
Please note that beginning January 1, 2016, PennDOT adopted the Federal standard for collecting injury severity data. 
The field descriptions and definitions changed from the state standard that had been in use for decades. This resulted in 
a substantial shift in severity levels. Therefore, comparison of the “Suspected Serious Injury”, “Suspected Minor Injury” 
and “Possible Injury” categories will not be consistent for crashes taking place before versus after the adoption of the new 
standard.

NOTES:

REPORT PARAMETERS:

Query ID:

User ID:

0320230210521

b-melsouther

Area of Interest: (In County 02 On State Route 2048(P) Between Segment 0030 Offset 0800 and Segment 0050 Offset 
0000) or (In County 02 On State Route 2048(S) Between Segment 0031 Offset 0910 and Segment 0051 
Offset 0000) 

Date Range: 01/01/2017 to 12/31/2021

Criteria:

This report counts the number of crashes.



Appendix B:
PennDOT Homogeneous Report,
Supporting Calculations and Data
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Job No: Computed By: Date:

Description: Checked By: Date:

TPD - Traffic Planning & Design

Analysis Period (yr) = 5

# of Crashes* = 2

ADT = 29,232

Length (mi) = 0.60

Crashes/MVM = 0.06

* Total number of crashes within analysis Period.

Crash Calculator

BEND.08

3475 William Penn Hwy

SR 2048

Crashes Per Million Vehicle Mile

(For Segments)

William Penn Highway 



Pennsylvania Department of Transportation

Center for Highway Safety

Homogenous Report for State Road Crashes in Years 2017 to 2021

AVERAGE CRASH EXPERIENCE FOR HOMOGENOUS ROADWAY ATTRIBUTES

TOTAL WIDTH ADT RANGE MILES/5 YRS

VEHICLE

MILLION

(MILES)

LENGTH

FATAL
SUSP

SERIOUS

SUSP

MINOR

POSSIBLE 

INJURY

-----UNKNOWN-----

PDO TOTAL RATE INTENSITY

CRASH

------------------------CRASH COUNTS BY SEVERITY--------------------

CRASH

SEVERITY IF INJ

 STATE ROAD

RURAL FAC DIV 0 - 99 FT 0 - 20,000  38,664  2,053 174 421 3,049 656 937 286 10,879 16,402 0.42 7.99

RURAL FAC DIV 0 - 99 FT 20,001 - 99,999  11,454  257 54 95 850 205 247 124 2,470 4,045 0.35 15.74

RURAL FAC UNDIV 0 - 99 FT 0 - 99,999  694  254 12 10 92 30 31 13 231 419 0.60 1.65

RURAL NFAC DIV 0 - 40 FT 0 - 99,999  7,574  657 86 229 1,282 305 478 95 3,202 5,677 0.75 8.64

RURAL NFAC DIV 41 - 99 FT 0 - 99,999  34  3 0 2 17 8 11 2 44 84 2.47 28.00

RURAL NFAC UNDIV 0 - 19 FT 0 - 999  2,581  5,470 50 198 989 156 336 137 2,036 3,902 1.51 0.71

RURAL NFAC UNDIV 20 - 99 FT 0 - 999  8,413  9,964 244 720 3,320 646 1,148 456 7,351 13,885 1.65 1.39

RURAL NFAC UNDIV 0 - 19 FT 1,000 - 9,999  471  157 6 16 95 36 45 15 266 479 1.02 3.05

RURAL NFAC UNDIV 20 - 26 FT 1,000 - 9,999  53,781  10,149 1,054 2,637 14,418 3,407 5,106 1,363 32,688 60,673 1.13 5.98

RURAL NFAC UNDIV 27 - 40 FT 1,000 - 9,999  4,583  534 77 195 1,097 282 351 100 2,550 4,652 1.02 8.71

RURAL NFAC UNDIV 41 - 99 FT 1,000 - 9,999  394  42 9 23 112 23 44 17 276 504 1.28 12.00

RURAL NFAC UNDIV 0 - 21 FT 10,000 - 99,999  179  8 2 10 72 21 23 4 108 240 1.34 30.00

RURAL NFAC UNDIV 22 - 26 FT 10,000 - 99,999  5,158  217 65 178 1,057 316 385 77 2,303 4,381 0.85 20.19

RURAL NFAC UNDIV 27 - 35 FT 10,000 - 99,999  1,893  69 16 55 309 124 125 27 727 1,383 0.73 20.04

RURAL NFAC UNDIV 36 - 40 FT 10,000 - 99,999  1,004  41 15 25 155 49 56 16 415 731 0.73 17.83

RURAL NFAC UNDIV 41 - 99 FT 10,000 - 99,999  229  10 3 3 33 6 13 0 86 144 0.63 14.40

URBAN FAC DIV 0 - 99 FT 0 - 99,999  103,872  2,145 406 1,081 11,548 4,385 6,258 2,103 33,292 59,073 0.57 27.54

URBAN FAC UNDIV 0 - 99 FT 0 - 99,999  5,325  590 45 101 842 354 540 167 2,263 4,312 0.81 7.31

URBAN NFAC DIV 0 - 99 FT 0 - 99,999  57,037  3,028 830 2,974 20,270 11,670 14,259 2,767 43,821 96,591 1.69 31.90

URBAN NFAC UNDIV 0 - 19 FT 0 - 999  199  251 4 11 90 25 24 15 214 383 1.92 1.53

URBAN NFAC UNDIV 20 - 99 FT 0 - 999  806  738 28 78 418 130 194 71 1,195 2,114 2.62 2.86

URBAN NFAC UNDIV 0 - 19 FT 1,000 - 9,999  419  87 4 21 95 37 72 19 296 544 1.30 6.25

URBAN NFAC UNDIV 20 - 26 FT 1,000 - 9,999  38,598  4,859 466 1,924 10,990 4,444 5,914 1,338 29,906 54,982 1.42 11.32

URBAN NFAC UNDIV 27 - 40 FT 1,000 - 9,999  11,438  1,047 155 809 4,901 2,590 3,072 878 12,508 24,913 2.18 23.80

URBAN NFAC UNDIV 41 - 99 FT 1,000 - 9,999  1,717  141 33 170 1,188 642 661 190 1,891 4,775 2.78 33.87

URBAN NFAC UNDIV 0 - 26 FT 10,000 - 99,999  20,242  815 179 719 5,291 2,661 2,975 515 13,437 25,777 1.27 31.63

URBAN NFAC UNDIV 27 - 35 FT 10,000 - 99,999  10,711  416 119 465 3,525 1,987 2,406 439 8,585 17,526 1.64 42.13

URBAN NFAC UNDIV 36 - 40 FT 10,000 - 99,999  9,494  358 103 451 3,344 1,876 2,304 498 8,244 16,820 1.77 46.98

URBAN NFAC UNDIV 41 - 99 FT 10,000 - 99,999  5,911  225 123 445 2,850 1,818 2,015 446 5,442 13,139 2.22 58.40

Page 1 of 106Print Date:  6/10/2022     
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1 - INTRODUCTION 

Red Swing Consulting Services, LLC presents this Post Construction Stormwater Management Plan for the 

proposed Benderson Development – Commercial Retail project at 3475 William Penn Highway, Pittsburgh, 

Pennsylvania 15235. The proposed project will consist of constructing a fast-food restaurant building, a 

multi-commercial building, accompanying sidewalks, minor site grading for paved parking lots and 

driveways, installation of stormwater management facilities, installation of utility connections, and 

landscaping. 

The total existing project area consisting primarily of parking lots, a commercial building to the west, and 

woods surrounding the north, east, and west sides of the property is 12.77 acres, and the proposed limit 

of disturbance is approximately 4.28 acres. With the project site disturbance over 1 acre, this project will 

require NPDES permitting through the Allegheny County Conservation District (ACCD), Erosion and 

Sedimentation (E&S) approval from the ACCD, and relevant development permits and approvals from 

Wilkins Township. 

The project site is located on a portion of a previously developed lot which is primarily covered in 

pavement where a former building was demolished in Wilkins Township, Allegheny County, Pennsylvania. 

The site is located within the Braddock, PA quadrangle. A USGS Site Location Map has been included in 

Appendix A of this report. 

This report addresses the stormwater management controls for this project and includes all calculations 

used for the design.  The stormwater management design considers the 1-, 2-, 10-, 25-, 50-, and 100-

year/24-hour storm events, as required by the Wilkins Township Stormwater Regulations and NPDES 

PAG-02 permit requirements.  

2 - METHODOLOGY 

The project was designed in accordance with the Stormwater Management Ordinance (SWMO) section of 

the Wilkins Township Subdivision and Land Development Ordinance (SALDO) and the Turtle Creek Act 167 

Plan. A Stormwater Management (SWM) Best Management Practice (BMP) is proposed to be installed in 

the form of an underground stormwater chamber system with infiltration bed. It is designed for volume 

(via infiltration), rate, and water quality control. 

Section §148-24C.3.a(1) of the SWMO requires that the post-development total runoff volume for all 

storms equal to or less than the 2-year/24-hour storm event not increase beyond the pre-development 

total runoff volume for similar storm events. §148-24C.3.a(2) states, for modeling purposes, 

predevelopment non-forested areas shall be considered meadow in good condition, and 20% of the 

existing impervious area shall be considered meadow in good condition. §148-24D.1.e(4h) states all 

collection/conveyance facilities shall be designed to convey the 25-yr frequency storm peak flow rate and 

carry it to the nearest suitable outlet. 
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The project site is tributary to Turtle Creek, which is classified as Warm Water Fishes (WWF), via Thompson 

Run (also classified as WWF) to the east of the site. Per the Act 167 plan, the peak post-construction 24-

hour storm event release rates at the project site are required to be 50% of the pre-construction 24-hour 

storm event release rates, as Section §148-24C.4.a of the SWMO says areas covered by the Turtle Creek 

release rate map shall conform to its release rates. 

The latest version of the Pennsylvania Department of Environmental Protection (PADEP) Post 

Construction Stormwater Management (PCSM) Spreadsheet was used to calculate the water quality and 

volume control requirements for the project site. 

The groundcover CN values were analyzed for the tributary areas to the project area’s discharge point.  

3 - SOILS 

A Custom Soil Resource Report has been generated for this site and is available within Appendix B of this 

report.   

SOIL TYPES 

Table 1 summarizes the types of soil located on site for this project. 

Table 1: Soil Types 

SOIL TYPE NAME 
HYDROLOGIC SOIL 

GROUP 

GQF Gilpin-Upshur complex, very steep C 

UB Urban land -* 

UCD Urban land-Culleoka complex, moderately steep -* 

UCE Urban land-Culleoka complex, steep -* 

UWB Urban land – Wharton complex, gently sloping -* 

*Previously developed onsite Urban soils were modeled with an HSG of D for the analyses. 

HYDRIC SOILS 

The UWB soil type has been identified as hydric. However, the site area that contains the UWB soil is 

currently, and is proposed to be, impervious pavement. There are drainage features that bypass offsite 

flows around the site, however they will be protected during construction and will not be impacted by 

the proposed development. 

SOIL USE LIMITATIONS 

Soil use limitations for Gilpin-Upshur complex, very steep, are listed below in Table 2. While there are 

usually no limitations for Urban Land soils, due to the variability of these soils, potential limitations for 

these soils are also listed in Table 2. Soils shall be evaluated during construction to the extent practicable 

to determine actual limitations. Potential limitations and corresponding resolutions are summarized in 

Table 2 on the following page. Potential limitations that are found to be different than those identified in 

the USDA soil information during construction will be handled by the excavating contractor/general 
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contractor in the field with appropriate construction methods. The excavating contractor/general 

contractor is required to have a copy of this report onsite and will therefore be aware of such potential 

issues prior to the commencement of construction operations. 

Table 2: Resolutions to Soil Limitations 

SOIL TYPE LIMITATION RESOLUTION 

GQF & UCE Slope 
Appropriate equipment to be utilized for site grading or 

excavations where difficult slopes are encountered. 

GQF & UCE Depth to Bedrock 
Contractor may need to utilize hard rock construction 

techniques where intact bedrock is encountered 

GQF Low strength 

Avoid improper construction practices such as over-

steepening, overloading of slopes, removal of lateral 

support and failure to prevent saturation. 

GQF Shrink Swell 

Replace or modify expansive soils around foundations or 

other critical features which could be stressed by soil 

expansion. 

GQF Frost action 

Use coarse aggregate or other material that will aid in 

drainage and reduce capillary action as fill under paved or 

other areas susceptible to frost action. 

GQF 
Depth to Saturated 

Zone 

Implement a proper means to deal with water during 

excavation should water be encountered (i.e., pumped 

water filter bags). 

GQF 
Corrosive to 

Concrete/Steel 

Suitable precautions should be taken to protect all 

underground pipes, conduits, and storage tanks. 

 

To estimate runoff from storm rainfall, TR-20 uses the Runoff Curve Number (CN). Determination of the 

CN value is based on the watershed’s soil and land cover conditions, which TR-20 models as hydrologic 

soil group (HSG), land cover type, and slope. Regarding the overall site, the CN’s were obtained by 

reviewing soil types delineated by the USDA Natural Resources Conservation Service on their Web Soil 

Service. The land cover types for pre-development conditions were determined based on the existing 

conditions at the site prior to the construction of the proposed improvements and classified as meadow, 

woods, impervious surfaces, and impervious as meadow. For post-development conditions, the land cover 

types reflect the proposed development features. Curve numbers used in the site stormwater calculations 

are as follows: 

- Impervious Surfaces, HSG C – 98 

- Impervious Surfaces, HSG D – 98 

- Impervious as Meadow, HSG C - 71 

- Impervious as Meadow, HSG D – 78  



 

 

7 

 

- Woods, HSG C – 70 

- Woods, HSG D – 77  

- Meadow, HSG C – 74 

- Meadow, HSG D – 80  

4 – EXISTING CONDITIONS 

The existing site topography generally consists of a relatively flat pavement area with a slight downward 

grade proceeding from west to east across the site. A building was demolished in the east central portion 

of the lot which is now gravel covered (modeled as impervious surface). The existing site’s stormwater 

conveyance system ferries flow to a headwall that discharges to a rock lined channel at the southeast 

corner of the site. This channel is considered as Discharge Point 001 (DP 001)/Point of Interest 1 (POI 1). 

The discharge point is tributary to Thompson Run to the east. 

Considering 20% of the existing impervious surfaces and the existing non-forested areas as meadow, the 

ground cover values shown in Table 3 were estimated. The portion of the drainage area that consisted of 

developed lots on Hart Drive to the north of the site was assumed to be 25% impervious and 75% 

pervious as meadow. Appendix C of this report contains the Existing Conditions Drainage Area Map and 

the existing conditions stormwater routing calculations. 

Table 3 - Existing Drainage Area Ground Cover 

Ground Cover (HSG) 
EX DA 

Overall (SF) 

Meadow (C) 8,146 

Meadow (D) 12,110 

Woods (C) 11,979 

Woods (D) 4,051 

20% Impervious as  

Meadow (C) 
10,803 

20% Impervious as  

Meadow (D)* 
26,441 

80% Impervious (C) 43,168 

80% Impervious (D)* 105,633 

TOTAL 222,331 

 *Unclassified soils within previously developed areas were modeled as “D” hydrologic soil group. 

The time of concentration for the existing conditions was calculated and listed below in Table 4. If the 

calculated time of concentration was determined to be less than 6.0 minutes, then a minimum of 6.0 

minutes for the drainage area was assumed for the pre-development model by adding the difference to 

the calculated value. 
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Table 4: Existing Time of Concentration Value 

 EX DA 

Overall 

Tc (min) 8.2 

 

Rainfall depths for the 1-, 2-, 10-, 25-, and 100-year/24-hour storm events were obtained from the 

SWMO while the rainfall depth for the 50-year storm event was obtained from NOAA’s National 

Weather Service, Hydrometeorological Design Studies Center. The calculated peak flow rates for the 

existing drainage area are shown in Table 5.  

Table 5: Pre-Development Runoff Values 

 1-

YEAR 

2-

YEAR 

10-

YEAR 

25-

YEAR 

50-

YEAR 

100-

YEAR 

Rainfall (in.) 2.00 2.50 3.61 4.31 4.45 5.71 

 EX POI 1 Peak Flow Rates (cfs) 9.70 13.26 21.22 26.23 27.23 36.19 

 

5 – POST CONSTRUCTION STORMWATER MANAGEMENT 

Following construction, a small increase to the site impervious area is proposed from the pre-

development condition. The post-development site will generally maintain the overall drainage to the 

east. Most of the stormwater runoff from the proposed impervious areas will combine with runoff from 

a portion of the woods and developed lots to the north of the site that flows over an existing double 

bypass culvert. This combined runoff is directed toward the site collection and conveyance system, and 

treated through the underground stormwater chamber system BMP that discharges to DP 001/POI 1. 

Any area that is not detained by the chamber system will flow undetained towards DP 001/POI 1. 

The proposed ground cover values are shown in Table 6 below. Appendix D of this report contains the 

Post-Development Drainage Area Map and the post-development stormwater routing calculations. 

Table 6: Proposed Ground Covers 

Ground Cover (HSG) 
PR DA Detained 

(SF) 

PR DA 

Undetained (SF) 

Meadow (C) 9,104 3,790 

Meadow (D) 6,665 4,530 

Woods (C) 9,496 174 

Woods (D) 2,134 0 

Impervious (C) 51,619 0 

Impervious (D)* 134,427 392 

TOTAL 213,445 8,886 

 *Unclassified soils within previously developed areas were modeled as “D” hydrologic soil group. 
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The proposed times of concentration were calculated and listed below in Table 7. If the time of 

concentration was determined to be less than 6.0 minutes, then a minimum of 6.0 minutes for the 

drainage area was assumed for the post-development model. 

Table 7: Proposed Time of Concentration Values 

 PR DA Detained 
PR DA 

Undetained 

Tc (min) 7.2 6.0 

 

In accordance with Section §148-24C.4.a of the SWMO, post-development peak discharge rates to the 

POI are proposed to be at least 50% of the pre-development discharge rates for the 1-, 2-, 10-, 25-, 50-, 

and 100-year/24-hour storm events. Table 8 summarizes the pre-development versus post-development 

release rates for the POI, while further calculations can be found in Appendix D. 

Table 8: Pre- vs. Post- Construction Runoff Values 

  1-YEAR 2-YEAR 10-YEAR 25-YEAR 50-YEAR 100-YEAR 

PR POI 1 

Pre-development 

peak discharge rate 

(cfs) 

9.70 13.26 21.22 26.23 27.23 36.19 

Allowable release 

rate (cfs) 
4.85 6.63 10.61 13.12 13.62 18.10 

Post-construction 

peak discharge rate 

without BMP (cfs) 

11.95 15.61 23.69 28.75 29.76 38.82 

Net change without 

BMP (cfs) 
2.25 2.35 2.47 2.52 2.53 2.63 

Post-construction 

peak discharge rate 

with BMP (cfs) 

3.49 5.99 9.37 10.95 11.25 14.07 

Percent Reduction 

(%) 
64 55 56 58 59 61 

6 – WATER QUALITY 

The underground stormwater chamber system with infiltration bed is designed as an infiltration BMP for 

the proposed site development. Additionally, trash guard inserts are proposed for all catch basins and a 

pre-filter “Isolator Row” is proposed for the chamber system.  The “Isolator Row” is a row of 

underground chambers enveloped in woven geotextile fabric to provide enhanced suspended solids and 
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pollutant removal for lower (up to 2-year/24-hour) storm events while allowing larger storm events to 

bypass into the larger chamber system. 

According to the infiltration testing performed by Construction Engineering Consultants, Inc. (CEC) dated 

February 9, 2023, five (5) test borings were performed on site at locations of proposed and alternative 

BMP footprints. A double-ring infiltrometer was used for all 5 tests. Test borings I-1 and I-2 are in the 

vicinity of the proposed underground stormwater chamber system with infiltration bed. An infiltration 

rate of 1.5 in/hr was measured for I-1, while an infiltration rate of 0.5 in/hr was measured for I-2. The 

average infiltration rate of 1 in/hr between the two tests had a factor of safety of 2 applied to it, 

resulting in a design infiltration rate of 0.5 in/hr. See Appendix F for the Infiltration Testing Report. 

Per the attached DEP PCSM Volume Worksheet included within Appendix E, the difference between the 

pre-development and post-development 2-year/24-hour volume of runoff within the disturbed area was 

calculated to be 4,828 cubic feet. The lowest orifice within the chamber system’s outlet structure is 

designed to retain an infiltrated volume of runoff of 6,011 cubic feet during the 2-year/24-hour storm 

event. As presented in the post-development HydroCAD report, the routed infiltration volume for the 2-

year/24-hour storm event was calculated as 12,720 cubic feet. The results of the worksheet and 

HydroCAD model show that these factors generate enough infiltration credit to satisfy the volume 

requirement. Calculations for this can be found in Table 9 below. 

As seen in DEP PCSM Quality Worksheet in Appendix E, the proposed BMP satisfies the calculated DEP 

water quality requirements based on the amount of volume routed to it from the disturbed area and 

infiltration credits. 

Table 9: 2-Year/24-Hour Runoff Volume Summary (DEP PCSM Volume Spreadsheet) 

 Volume 

(CF) 

Pre-development 2yr/24hr Runoff 

Volume 
27,223 

Post-development 2yr/24hr Runoff 

Volume without BMPs 
32,051 

Difference 2yr/24hr Runoff Volume 

without BMPs 
4,828 

  

Tree Planting Credits 138 

Structural BMP Infiltration Credits 9,652 

Post-development 2yr/24hr Runoff 

Volume with BMPs 
22,261 

Difference 2yr/24hr Runoff Volume 

with BMP Credits 
-4,962 
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7 – CONCLUSION 

As seen in Sections 5 & 6 of this report, the post-development peak runoff for the 1-, 2-, 10-, 25-, 50-, 

and 100-year/24-hour storm events are proposed to be at least 50% less than the pre-developed peak 

runoff rates. There would be no increase in runoff volume for up to, and including, the 2-year/24-hour 

storm event. Hydraflow calculations are included in Appendix E of this report showing the 25-yr peak 

flow rate being conveyed through the designed stormwater collection/conveyance system. Therefore, 

the stormwater management design described in this report and in the PCSM plan complies with the 

requirements of the NPDES Permit, SWMO, and the Turtle Creek Act 167 Plan. 

8 – STORMWATER FACILITY MAINTENANCE SCHEDULE 

The following table outlines the stormwater facility maintenance schedule. Additional notes and details 

can be found on the approved project Post-Construction Stormwater Management Plans. 

MAINTENANCE SCHEDULE 

CONTROL MEASURE INSPECT PROBLEMS POTENTIAL REMEDIES (to be performed 

within 24hrs or as soon as practical) 

Stormwater Chamber 

System  

Quarterly 

within the 1st 

year of 

operation 

*(Annually 

Thereafter) 

Sediment level buildup Remove and properly dispose of 

sediment as necessary per 

manufacturer’s recommendations. 

Clogging of inlet/outlet 

structure 

Clear inlet/outlet structures of debris. 

Excessive leaf litter Clean and remove as necessary. 

Vegetation Once a week 

and after 

every runoff 

event 

Sediment at toe of 

slope 

Check for toe of slope diversion and 

install if needed. 

Rills and gullies 

forming 

Fill rills and re-grade gullied slopes. 

Bare soil patches Reseed, fertilize, and mulch bare areas. 

Storm Sewers After every 

runoff event 

Sediment buildup 

reducing flow capacity 

Remove accumulated sediment and/or 

debris. 

Flooding around or 

below inlet 

Remove accumulated debris from inlet 

grate. 
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 

Custom Soil Resource Report
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:15,800.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Allegheny County, Pennsylvania
Survey Area Data: Version 18, Sep 6, 2022

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 11, 2021—Nov 
16, 2021

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

GQF Gilpin-Upshur complex, very 
steep

3.6 28.0%

UB Urban land 0.0 0.0%

UCD Urban land-Culleoka complex, 
moderately steep

2.8 22.2%

UCE Urban land-Culleoka complex, 
steep

2.0 15.5%

UWB Urban land-Wharton complex, 
gently sloping

4.4 34.2%

Totals for Area of Interest 12.8 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

Custom Soil Resource Report

11



The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Allegheny County, Pennsylvania

GQF—Gilpin-Upshur complex, very steep

Map Unit Setting
National map unit symbol: 2xqvc
Elevation: 680 to 1,330 feet
Mean annual precipitation: 36 to 46 inches
Mean annual air temperature: 41 to 62 degrees F
Frost-free period: 179 to 206 days
Farmland classification: Not prime farmland

Map Unit Composition
Gilpin and similar soils: 45 percent
Upshur and similar soils: 35 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gilpin

Setting
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Nose slope, side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Acid fine-loamy residuum weathered from shale and siltstone

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
Oe - 1 to 1 inches: moderately decomposed plant material
A - 1 to 6 inches: channery silt loam
Bt - 6 to 24 inches: channery silt loam
C - 24 to 30 inches: very channery loam
R - 30 to 40 inches: bedrock

Properties and qualities
Slope: 25 to 75 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: F126XY004OH - Side Slope
Hydric soil rating: No

Custom Soil Resource Report
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Description of Upshur

Setting
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Head slope, nose slope, side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear
Parent material: Residuum weathered from clayey shale and/or residuum 

weathered from mudstone

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 6 inches: silty clay loam
Bt1 - 6 to 9 inches: silty clay
Bt2 - 9 to 25 inches: silty clay
Bt3 - 25 to 35 inches: silty clay
BCt - 35 to 40 inches: parachannery silty clay loam
C - 40 to 50 inches: very parachannery silty clay loam
Cr - 50 to 60 inches: bedrock

Properties and qualities
Slope: 25 to 75 percent
Depth to restrictive feature: 42 to 84 inches to paralithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 2 percent
Available water supply, 0 to 60 inches: Moderate (about 6.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: F126XY004OH - Side Slope
Hydric soil rating: No

Minor Components

Culleoka
Percent of map unit: 4 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Head slope, nose slope, side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear
Hydric soil rating: No

Weikert
Percent of map unit: 4 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Head slope, nose slope, side slope

Custom Soil Resource Report
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Down-slope shape: Convex, linear
Across-slope shape: Linear
Hydric soil rating: No

Guernsey
Percent of map unit: 4 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Head slope, nose slope, side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear
Hydric soil rating: No

Hazleton
Percent of map unit: 4 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Head slope, nose slope, side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear
Hydric soil rating: No

Wharton
Percent of map unit: 4 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Head slope, nose slope, side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear
Hydric soil rating: No

UB—Urban land

Map Unit Setting
National map unit symbol: l5px
Mean annual precipitation: 36 to 50 inches
Mean annual air temperature: 46 to 59 degrees F
Frost-free period: 120 to 215 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Down-slope shape: Linear
Across-slope shape: Linear
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Parent material: Pavement, buildings and other artifically covered areas

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 10 inches to densic material
Runoff class: Very high

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Minor Components

Udorthents, steep
Percent of map unit: 10 percent
Landform: Mountains
Landform position (two-dimensional): Summit, backslope
Landform position (three-dimensional): Mountaintop
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

UCD—Urban land-Culleoka complex, moderately steep

Map Unit Setting
National map unit symbol: l5pz
Elevation: 700 to 1,500 feet
Mean annual precipitation: 36 to 46 inches
Mean annual air temperature: 41 to 62 degrees F
Frost-free period: 130 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 60 percent
Culleoka and similar soils: 40 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Pavement, buildings and other artifically covered areas human 

transported material

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Custom Soil Resource Report
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Description of Culleoka

Setting
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Fine-loamy residuum weathered from sandstone and siltstone

Typical profile
Ap - 0 to 10 inches: channery silt loam
Bt - 10 to 26 inches: channery silt loam
C - 26 to 31 inches: very channery silt loam
R - 31 to 33 inches: bedrock

Properties and qualities
Slope: 8 to 25 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to high (0.00 

to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: F126XY004OH - Side Slope
Hydric soil rating: No

UCE—Urban land-Culleoka complex, steep

Map Unit Setting
National map unit symbol: l5q0
Elevation: 720 to 1,280 feet
Mean annual precipitation: 36 to 50 inches
Mean annual air temperature: 46 to 57 degrees F
Frost-free period: 120 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 80 percent
Culleoka and similar soils: 15 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Custom Soil Resource Report
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Description of Urban Land

Setting
Parent material: Human transported material

Typical profile
H1 - 0 to 6 inches: variable

Properties and qualities
Slope: 25 to 35 percent
Depth to restrictive feature: 10 inches to 
Runoff class: Very high

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Description of Culleoka

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from nonacid siltstone, fine-grained 

sandstone, and shale

Typical profile
H1 - 0 to 7 inches: silt loam
H2 - 7 to 27 inches: channery silt loam
H3 - 27 to 29 inches: very flaggy clay loam
H4 - 29 to 31 inches: bedrock

Properties and qualities
Slope: 25 to 65 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to high (0.00 

to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Ecological site: F126XY004OH - Side Slope
Hydric soil rating: No

Minor Components

Gilpin
Percent of map unit: 5 percent

Custom Soil Resource Report
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Hydric soil rating: No

UWB—Urban land-Wharton complex, gently sloping

Map Unit Setting
National map unit symbol: l5q5
Elevation: 790 to 1,500 feet
Mean annual precipitation: 35 to 51 inches
Mean annual air temperature: 41 to 62 degrees F
Frost-free period: 115 to 170 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 75 percent
Wharton and similar soils: 20 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Parent material: Human transported material

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 10 inches to 
Runoff class: Very high

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Description of Wharton

Setting
Landform: Hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve, side slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Fine-loamy residuum weathered from shale and siltstone

Typical profile
H1 - 0 to 10 inches: silt loam
H2 - 10 to 42 inches: silty clay loam
H3 - 42 to 60 inches: silty clay
H4 - 60 to 73 inches: bedrock

Properties and qualities
Slope: 0 to 8 percent

Custom Soil Resource Report
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Depth to restrictive feature: 48 to 72 inches to lithic bedrock
Drainage class: Moderately well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.60 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 8.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: F126XY003OH - Moist Ridge
Hydric soil rating: No

Minor Components

Cavode
Percent of map unit: 4 percent
Landform: Hills
Landform position (two-dimensional): Summit, backslope
Landform position (three-dimensional): Interfluve
Down-slope shape: Concave, linear
Across-slope shape: Concave
Hydric soil rating: No

Armagh
Percent of map unit: 1 percent
Landform: Depressions on hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

Custom Soil Resource Report
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1-yr Wilkins Type II 24-hr Default 24.00 1 2.00 2

2 2-yr Wilkins Type II 24-hr Default 24.00 1 2.50 2

3 10-yr Wilkins Type II 24-hr Default 24.00 1 3.61 2

4 25-yr Wilkins Type II 24-hr Default 24.00 1 4.31 2

5 50-yr NOAA Type II 24-hr Default 24.00 1 4.45 2

6 100-yr Wilkins Type II 24-hr Default 24.00 1 5.71 2
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Summary for Subcatchment 5S: EX DA Overall

Runoff = 9.70 cfs @ 12.00 hrs,  Volume= 0.495 af,  Depth= 1.16"
     Routed to Link 10L : EX POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1-yr Wilkins Rainfall=2.00"

Area (ac) CN Description

2.425 98 Paved parking, HSG D
0.991 98 Paved parking, HSG C
0.093 77 Woods, Good, HSG D
0.275 70 Woods, Good, HSG C
0.278 80 >75% Grass cover, Good, HSG D
0.187 74 >75% Grass cover, Good, HSG C

* 0.607 80 20% Meadow Good Condition D
* 0.248 74 20% Meadow Good Condition C

5.104 91 Weighted Average
1.688 33.07% Pervious Area
3.416 66.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 50 0.0200 0.13 Sheet Flow, Tc
Grass: Short   n= 0.150   P2= 2.50"

1.2 263 0.0342 3.75 Shallow Concentrated Flow, Tc
Paved   Kv= 20.3 fps

0.2 79 0.0113 5.60 6.87 Pipe Channel, Tc Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.2 123 0.0407 11.99 21.19 Pipe Channel, Tc Pipe
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.2 45 0.0673 4.18 Shallow Concentrated Flow, Tc
Unpaved   Kv= 16.1 fps

8.2 560 Total
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Subcatchment 5S: EX DA Overall

Runoff
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Type II 24-hr

1-yr Wilkins Rainfall=2.00"

Runoff Area=5.104 ac

Runoff Volume=0.495 af

Runoff Depth=1.16"

Flow Length=560'

Tc=8.2 min

CN=91
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Summary for Link 10L: EX POI 1

Inflow Area = 5.104 ac, 66.93% Impervious,  Inflow Depth = 1.16"    for  1-yr Wilkins event
Inflow = 9.70 cfs @ 12.00 hrs,  Volume= 0.495 af
Primary = 9.70 cfs @ 12.00 hrs,  Volume= 0.495 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs

Link 10L: EX POI 1
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Summary for Subcatchment 5S: EX DA Overall

Runoff = 13.26 cfs @ 12.00 hrs,  Volume= 0.685 af,  Depth= 1.61"
     Routed to Link 10L : EX POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-yr Wilkins Rainfall=2.50"

Area (ac) CN Description

2.425 98 Paved parking, HSG D
0.991 98 Paved parking, HSG C
0.093 77 Woods, Good, HSG D
0.275 70 Woods, Good, HSG C
0.278 80 >75% Grass cover, Good, HSG D
0.187 74 >75% Grass cover, Good, HSG C

* 0.607 80 20% Meadow Good Condition D
* 0.248 74 20% Meadow Good Condition C

5.104 91 Weighted Average
1.688 33.07% Pervious Area
3.416 66.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 50 0.0200 0.13 Sheet Flow, Tc
Grass: Short   n= 0.150   P2= 2.50"

1.2 263 0.0342 3.75 Shallow Concentrated Flow, Tc
Paved   Kv= 20.3 fps

0.2 79 0.0113 5.60 6.87 Pipe Channel, Tc Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.2 123 0.0407 11.99 21.19 Pipe Channel, Tc Pipe
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.2 45 0.0673 4.18 Shallow Concentrated Flow, Tc
Unpaved   Kv= 16.1 fps

8.2 560 Total
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Subcatchment 5S: EX DA Overall
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Summary for Link 10L: EX POI 1

Inflow Area = 5.104 ac, 66.93% Impervious,  Inflow Depth = 1.61"    for  2-yr Wilkins event
Inflow = 13.26 cfs @ 12.00 hrs,  Volume= 0.685 af
Primary = 13.26 cfs @ 12.00 hrs,  Volume= 0.685 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
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Summary for Subcatchment 5S: EX DA Overall

Runoff = 21.22 cfs @ 11.99 hrs,  Volume= 1.125 af,  Depth= 2.65"
     Routed to Link 10L : EX POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  10-yr Wilkins Rainfall=3.61"

Area (ac) CN Description

2.425 98 Paved parking, HSG D
0.991 98 Paved parking, HSG C
0.093 77 Woods, Good, HSG D
0.275 70 Woods, Good, HSG C
0.278 80 >75% Grass cover, Good, HSG D
0.187 74 >75% Grass cover, Good, HSG C

* 0.607 80 20% Meadow Good Condition D
* 0.248 74 20% Meadow Good Condition C

5.104 91 Weighted Average
1.688 33.07% Pervious Area
3.416 66.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 50 0.0200 0.13 Sheet Flow, Tc
Grass: Short   n= 0.150   P2= 2.50"

1.2 263 0.0342 3.75 Shallow Concentrated Flow, Tc
Paved   Kv= 20.3 fps

0.2 79 0.0113 5.60 6.87 Pipe Channel, Tc Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.2 123 0.0407 11.99 21.19 Pipe Channel, Tc Pipe
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.2 45 0.0673 4.18 Shallow Concentrated Flow, Tc
Unpaved   Kv= 16.1 fps

8.2 560 Total
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Subcatchment 5S: EX DA Overall
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Summary for Link 10L: EX POI 1

Inflow Area = 5.104 ac, 66.93% Impervious,  Inflow Depth = 2.65"    for  10-yr Wilkins event
Inflow = 21.22 cfs @ 11.99 hrs,  Volume= 1.125 af
Primary = 21.22 cfs @ 11.99 hrs,  Volume= 1.125 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
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Summary for Subcatchment 5S: EX DA Overall

Runoff = 26.23 cfs @ 11.99 hrs,  Volume= 1.410 af,  Depth= 3.31"
     Routed to Link 10L : EX POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-yr Wilkins Rainfall=4.31"

Area (ac) CN Description

2.425 98 Paved parking, HSG D
0.991 98 Paved parking, HSG C
0.093 77 Woods, Good, HSG D
0.275 70 Woods, Good, HSG C
0.278 80 >75% Grass cover, Good, HSG D
0.187 74 >75% Grass cover, Good, HSG C

* 0.607 80 20% Meadow Good Condition D
* 0.248 74 20% Meadow Good Condition C

5.104 91 Weighted Average
1.688 33.07% Pervious Area
3.416 66.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 50 0.0200 0.13 Sheet Flow, Tc
Grass: Short   n= 0.150   P2= 2.50"

1.2 263 0.0342 3.75 Shallow Concentrated Flow, Tc
Paved   Kv= 20.3 fps

0.2 79 0.0113 5.60 6.87 Pipe Channel, Tc Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.2 123 0.0407 11.99 21.19 Pipe Channel, Tc Pipe
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.2 45 0.0673 4.18 Shallow Concentrated Flow, Tc
Unpaved   Kv= 16.1 fps

8.2 560 Total
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Subcatchment 5S: EX DA Overall
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Type II 24-hr

25-yr Wilkins Rainfall=4.31"

Runoff Area=5.104 ac

Runoff Volume=1.410 af

Runoff Depth=3.31"

Flow Length=560'

Tc=8.2 min

CN=91

26.23 cfs
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Summary for Link 10L: EX POI 1

Inflow Area = 5.104 ac, 66.93% Impervious,  Inflow Depth = 3.31"    for  25-yr Wilkins event
Inflow = 26.23 cfs @ 11.99 hrs,  Volume= 1.410 af
Primary = 26.23 cfs @ 11.99 hrs,  Volume= 1.410 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs

Link 10L: EX POI 1
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Inflow Area=5.104 ac
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Summary for Subcatchment 5S: EX DA Overall

Runoff = 27.23 cfs @ 11.99 hrs,  Volume= 1.467 af,  Depth= 3.45"
     Routed to Link 10L : EX POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  50-yr NOAA Rainfall=4.45"

Area (ac) CN Description

2.425 98 Paved parking, HSG D
0.991 98 Paved parking, HSG C
0.093 77 Woods, Good, HSG D
0.275 70 Woods, Good, HSG C
0.278 80 >75% Grass cover, Good, HSG D
0.187 74 >75% Grass cover, Good, HSG C

* 0.607 80 20% Meadow Good Condition D
* 0.248 74 20% Meadow Good Condition C

5.104 91 Weighted Average
1.688 33.07% Pervious Area
3.416 66.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 50 0.0200 0.13 Sheet Flow, Tc
Grass: Short   n= 0.150   P2= 2.50"

1.2 263 0.0342 3.75 Shallow Concentrated Flow, Tc
Paved   Kv= 20.3 fps

0.2 79 0.0113 5.60 6.87 Pipe Channel, Tc Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.2 123 0.0407 11.99 21.19 Pipe Channel, Tc Pipe
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.2 45 0.0673 4.18 Shallow Concentrated Flow, Tc
Unpaved   Kv= 16.1 fps

8.2 560 Total
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Subcatchment 5S: EX DA Overall

Runoff
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Type II 24-hr

50-yr NOAA Rainfall=4.45"

Runoff Area=5.104 ac

Runoff Volume=1.467 af

Runoff Depth=3.45"

Flow Length=560'

Tc=8.2 min

CN=91

27.23 cfs
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Summary for Link 10L: EX POI 1

Inflow Area = 5.104 ac, 66.93% Impervious,  Inflow Depth = 3.45"    for  50-yr NOAA event
Inflow = 27.23 cfs @ 11.99 hrs,  Volume= 1.467 af
Primary = 27.23 cfs @ 11.99 hrs,  Volume= 1.467 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs

Link 10L: EX POI 1
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Inflow Area=5.104 ac
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Summary for Subcatchment 5S: EX DA Overall

Runoff = 36.19 cfs @ 11.99 hrs,  Volume= 1.988 af,  Depth= 4.67"
     Routed to Link 10L : EX POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Wilkins Rainfall=5.71"

Area (ac) CN Description

2.425 98 Paved parking, HSG D
0.991 98 Paved parking, HSG C
0.093 77 Woods, Good, HSG D
0.275 70 Woods, Good, HSG C
0.278 80 >75% Grass cover, Good, HSG D
0.187 74 >75% Grass cover, Good, HSG C

* 0.607 80 20% Meadow Good Condition D
* 0.248 74 20% Meadow Good Condition C

5.104 91 Weighted Average
1.688 33.07% Pervious Area
3.416 66.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 50 0.0200 0.13 Sheet Flow, Tc
Grass: Short   n= 0.150   P2= 2.50"

1.2 263 0.0342 3.75 Shallow Concentrated Flow, Tc
Paved   Kv= 20.3 fps

0.2 79 0.0113 5.60 6.87 Pipe Channel, Tc Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.2 123 0.0407 11.99 21.19 Pipe Channel, Tc Pipe
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  

0.2 45 0.0673 4.18 Shallow Concentrated Flow, Tc
Unpaved   Kv= 16.1 fps

8.2 560 Total
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Subcatchment 5S: EX DA Overall
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Type II 24-hr

100-yr Wilkins Rainfall=5.71"

Runoff Area=5.104 ac

Runoff Volume=1.988 af

Runoff Depth=4.67"

Flow Length=560'

Tc=8.2 min

CN=91

36.19 cfs
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Summary for Link 10L: EX POI 1

Inflow Area = 5.104 ac, 66.93% Impervious,  Inflow Depth = 4.67"    for  100-yr Wilkins event
Inflow = 36.19 cfs @ 11.99 hrs,  Volume= 1.988 af
Primary = 36.19 cfs @ 11.99 hrs,  Volume= 1.988 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs

Link 10L: EX POI 1

Inflow
Primary

Hydrograph

Time  (hours)
9590858075706560555045403530252015105

F
lo

w
  

(c
fs

)

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Inflow Area=5.104 ac
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CALCULATIONS WITHOUT BMP 
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PR DA Detained
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Routing Diagram for 230210 - 22-1050 HydroCAD SWM
Prepared by Red Swing Group,  Printed 2/28/2023
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1-yr Wilkins Type II 24-hr Default 24.00 1 2.00 2

2 2-yr Wilkins Type II 24-hr Default 24.00 1 2.50 2

3 10-yr Wilkins Type II 24-hr Default 24.00 1 3.61 2

4 25-yr Wilkins Type II 24-hr Default 24.00 1 4.31 2

5 50-yr NOAA Type II 24-hr Default 24.00 1 4.45 2

6 100-yr Wilkins Type II 24-hr Default 24.00 1 5.71 2
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Summary for Subcatchment 9S: PR DA Undetained

Runoff = 0.17 cfs @ 11.98 hrs,  Volume= 0.008 af,  Depth= 0.48"
     Routed to Link 14L : PR POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1-yr Wilkins Rainfall=2.00"

Area (ac) CN Description

0.009 98 Paved parking, HSG D
0.004 70 Woods, Good, HSG C
0.104 80 >75% Grass cover, Good, HSG D
0.087 74 >75% Grass cover, Good, HSG C

0.204 78 Weighted Average
0.195 95.59% Pervious Area
0.009 4.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 50 0.1500 0.29 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.2 42 0.0714 4.30 Shallow Concentrated Flow, Shallow Grass
Unpaved   Kv= 16.1 fps

3.0 Direct Entry, Tc

6.0 92 Total

Subcatchment 9S: PR DA Undetained
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Type II 24-hr

1-yr Wilkins Rainfall=2.00"

Runoff Area=0.204 ac

Runoff Volume=0.008 af

Runoff Depth=0.48"

Flow Length=92'

Tc=6.0 min

CN=78

0.17 cfs
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Summary for Subcatchment 14S: PR DA Detained

Runoff = 11.78 cfs @ 11.98 hrs,  Volume= 0.605 af,  Depth= 1.48"
     Routed to Link 14L : PR POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1-yr Wilkins Rainfall=2.00"

Area (ac) CN Description

3.086 98 Paved parking, HSG D
1.185 98 Paved parking, HSG C
0.049 77 Woods, Good, HSG D
0.218 70 Woods, Good, HSG C
0.153 80 >75% Grass cover, Good, HSG D
0.209 74 >75% Grass cover, Good, HSG C

4.900 95 Weighted Average
0.629 12.84% Pervious Area
4.271 87.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 50 0.0200 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.1 20 0.0250 2.55 Shallow Concentrated Flow, Sheet Grass
Unpaved   Kv= 16.1 fps

0.4 86 0.0350 3.80 Shallow Concentrated Flow, Shallow Pavement
Paved   Kv= 20.3 fps

0.3 214 0.0414 10.71 13.14 Pipe Channel, 15" Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.0 9 0.0030 4.58 22.47 Pipe Channel, 30" Pipe
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

7.2 379 Total
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Subcatchment 14S: PR DA Detained
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Type II 24-hr

1-yr Wilkins Rainfall=2.00"

Runoff Area=4.900 ac

Runoff Volume=0.605 af

Runoff Depth=1.48"

Flow Length=379'

Tc=7.2 min

CN=95

11.78 cfs
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Summary for Link 14L: PR POI 1

Inflow Area = 5.104 ac, 83.86% Impervious,  Inflow Depth = 1.44"    for  1-yr Wilkins event
Inflow = 11.95 cfs @ 11.98 hrs,  Volume= 0.614 af
Primary = 11.95 cfs @ 11.98 hrs,  Volume= 0.614 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs

Link 14L: PR POI 1
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Inflow Area=5.104 ac
11.95 cfs

11.95 cfs
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Summary for Subcatchment 9S: PR DA Undetained

Runoff = 0.28 cfs @ 11.98 hrs,  Volume= 0.013 af,  Depth= 0.79"
     Routed to Link 14L : PR POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-yr Wilkins Rainfall=2.50"

Area (ac) CN Description

0.009 98 Paved parking, HSG D
0.004 70 Woods, Good, HSG C
0.104 80 >75% Grass cover, Good, HSG D
0.087 74 >75% Grass cover, Good, HSG C

0.204 78 Weighted Average
0.195 95.59% Pervious Area
0.009 4.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 50 0.1500 0.29 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.2 42 0.0714 4.30 Shallow Concentrated Flow, Shallow Grass
Unpaved   Kv= 16.1 fps

3.0 Direct Entry, Tc

6.0 92 Total

Subcatchment 9S: PR DA Undetained
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Type II 24-hr

2-yr Wilkins Rainfall=2.50"

Runoff Area=0.204 ac

Runoff Volume=0.013 af

Runoff Depth=0.79"

Flow Length=92'

Tc=6.0 min

CN=78

0.28 cfs
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Summary for Subcatchment 14S: PR DA Detained

Runoff = 15.32 cfs @ 11.98 hrs,  Volume= 0.802 af,  Depth= 1.96"
     Routed to Link 14L : PR POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-yr Wilkins Rainfall=2.50"

Area (ac) CN Description

3.086 98 Paved parking, HSG D
1.185 98 Paved parking, HSG C
0.049 77 Woods, Good, HSG D
0.218 70 Woods, Good, HSG C
0.153 80 >75% Grass cover, Good, HSG D
0.209 74 >75% Grass cover, Good, HSG C

4.900 95 Weighted Average
0.629 12.84% Pervious Area
4.271 87.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 50 0.0200 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.1 20 0.0250 2.55 Shallow Concentrated Flow, Sheet Grass
Unpaved   Kv= 16.1 fps

0.4 86 0.0350 3.80 Shallow Concentrated Flow, Shallow Pavement
Paved   Kv= 20.3 fps

0.3 214 0.0414 10.71 13.14 Pipe Channel, 15" Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.0 9 0.0030 4.58 22.47 Pipe Channel, 30" Pipe
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

7.2 379 Total
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Subcatchment 14S: PR DA Detained
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Type II 24-hr

2-yr Wilkins Rainfall=2.50"

Runoff Area=4.900 ac

Runoff Volume=0.802 af

Runoff Depth=1.96"

Flow Length=379'

Tc=7.2 min

CN=95

15.32 cfs
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Summary for Link 14L: PR POI 1

Inflow Area = 5.104 ac, 83.86% Impervious,  Inflow Depth = 1.92"    for  2-yr Wilkins event
Inflow = 15.61 cfs @ 11.98 hrs,  Volume= 0.815 af
Primary = 15.61 cfs @ 11.98 hrs,  Volume= 0.815 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs

Link 14L: PR POI 1
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Inflow Area=5.104 ac
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Summary for Subcatchment 9S: PR DA Undetained

Runoff = 0.58 cfs @ 11.98 hrs,  Volume= 0.027 af,  Depth= 1.58"
     Routed to Link 14L : PR POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  10-yr Wilkins Rainfall=3.61"

Area (ac) CN Description

0.009 98 Paved parking, HSG D
0.004 70 Woods, Good, HSG C
0.104 80 >75% Grass cover, Good, HSG D
0.087 74 >75% Grass cover, Good, HSG C

0.204 78 Weighted Average
0.195 95.59% Pervious Area
0.009 4.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 50 0.1500 0.29 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.2 42 0.0714 4.30 Shallow Concentrated Flow, Shallow Grass
Unpaved   Kv= 16.1 fps

3.0 Direct Entry, Tc

6.0 92 Total

Subcatchment 9S: PR DA Undetained
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Type II 24-hr

10-yr Wilkins Rainfall=3.61"

Runoff Area=0.204 ac

Runoff Volume=0.027 af

Runoff Depth=1.58"

Flow Length=92'

Tc=6.0 min

CN=78

0.58 cfs
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Summary for Subcatchment 14S: PR DA Detained

Runoff = 23.11 cfs @ 11.98 hrs,  Volume= 1.244 af,  Depth= 3.05"
     Routed to Link 14L : PR POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  10-yr Wilkins Rainfall=3.61"

Area (ac) CN Description

3.086 98 Paved parking, HSG D
1.185 98 Paved parking, HSG C
0.049 77 Woods, Good, HSG D
0.218 70 Woods, Good, HSG C
0.153 80 >75% Grass cover, Good, HSG D
0.209 74 >75% Grass cover, Good, HSG C

4.900 95 Weighted Average
0.629 12.84% Pervious Area
4.271 87.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 50 0.0200 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.1 20 0.0250 2.55 Shallow Concentrated Flow, Sheet Grass
Unpaved   Kv= 16.1 fps

0.4 86 0.0350 3.80 Shallow Concentrated Flow, Shallow Pavement
Paved   Kv= 20.3 fps

0.3 214 0.0414 10.71 13.14 Pipe Channel, 15" Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.0 9 0.0030 4.58 22.47 Pipe Channel, 30" Pipe
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

7.2 379 Total
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Subcatchment 14S: PR DA Detained
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Type II 24-hr

10-yr Wilkins Rainfall=3.61"

Runoff Area=4.900 ac

Runoff Volume=1.244 af

Runoff Depth=3.05"

Flow Length=379'

Tc=7.2 min

CN=95

23.11 cfs
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Summary for Link 14L: PR POI 1

Inflow Area = 5.104 ac, 83.86% Impervious,  Inflow Depth = 2.99"    for  10-yr Wilkins event
Inflow = 23.69 cfs @ 11.98 hrs,  Volume= 1.271 af
Primary = 23.69 cfs @ 11.98 hrs,  Volume= 1.271 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
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Inflow Area=5.104 ac
23.69 cfs

23.69 cfs
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Summary for Subcatchment 9S: PR DA Undetained

Runoff = 0.78 cfs @ 11.97 hrs,  Volume= 0.036 af,  Depth= 2.14"
     Routed to Link 14L : PR POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-yr Wilkins Rainfall=4.31"

Area (ac) CN Description

0.009 98 Paved parking, HSG D
0.004 70 Woods, Good, HSG C
0.104 80 >75% Grass cover, Good, HSG D
0.087 74 >75% Grass cover, Good, HSG C

0.204 78 Weighted Average
0.195 95.59% Pervious Area
0.009 4.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 50 0.1500 0.29 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.2 42 0.0714 4.30 Shallow Concentrated Flow, Shallow Grass
Unpaved   Kv= 16.1 fps

3.0 Direct Entry, Tc

6.0 92 Total

Subcatchment 9S: PR DA Undetained
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Type II 24-hr

25-yr Wilkins Rainfall=4.31"

Runoff Area=0.204 ac

Runoff Volume=0.036 af

Runoff Depth=2.14"

Flow Length=92'

Tc=6.0 min

CN=78

0.78 cfs
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Summary for Subcatchment 14S: PR DA Detained

Runoff = 27.97 cfs @ 11.98 hrs,  Volume= 1.526 af,  Depth= 3.74"
     Routed to Link 14L : PR POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-yr Wilkins Rainfall=4.31"

Area (ac) CN Description

3.086 98 Paved parking, HSG D
1.185 98 Paved parking, HSG C
0.049 77 Woods, Good, HSG D
0.218 70 Woods, Good, HSG C
0.153 80 >75% Grass cover, Good, HSG D
0.209 74 >75% Grass cover, Good, HSG C

4.900 95 Weighted Average
0.629 12.84% Pervious Area
4.271 87.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 50 0.0200 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.1 20 0.0250 2.55 Shallow Concentrated Flow, Sheet Grass
Unpaved   Kv= 16.1 fps

0.4 86 0.0350 3.80 Shallow Concentrated Flow, Shallow Pavement
Paved   Kv= 20.3 fps

0.3 214 0.0414 10.71 13.14 Pipe Channel, 15" Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.0 9 0.0030 4.58 22.47 Pipe Channel, 30" Pipe
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

7.2 379 Total



Type II 24-hr  25-yr Wilkins Rainfall=4.31"230210 - 22-1050 HydroCAD SWM
  Printed  2/28/2023Prepared by Red Swing Group

Page 17HydroCAD® 10.10-7c  s/n 08318  © 2022 HydroCAD Software Solutions LLC

Subcatchment 14S: PR DA Detained
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Type II 24-hr

25-yr Wilkins Rainfall=4.31"

Runoff Area=4.900 ac

Runoff Volume=1.526 af

Runoff Depth=3.74"

Flow Length=379'

Tc=7.2 min

CN=95

27.97 cfs
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Summary for Link 14L: PR POI 1

Inflow Area = 5.104 ac, 83.86% Impervious,  Inflow Depth = 3.67"    for  25-yr Wilkins event
Inflow = 28.75 cfs @ 11.98 hrs,  Volume= 1.562 af
Primary = 28.75 cfs @ 11.98 hrs,  Volume= 1.562 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs

Link 14L: PR POI 1
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Inflow Area=5.104 ac
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Summary for Subcatchment 9S: PR DA Undetained

Runoff = 0.82 cfs @ 11.97 hrs,  Volume= 0.038 af,  Depth= 2.25"
     Routed to Link 14L : PR POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  50-yr NOAA Rainfall=4.45"

Area (ac) CN Description

0.009 98 Paved parking, HSG D
0.004 70 Woods, Good, HSG C
0.104 80 >75% Grass cover, Good, HSG D
0.087 74 >75% Grass cover, Good, HSG C

0.204 78 Weighted Average
0.195 95.59% Pervious Area
0.009 4.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 50 0.1500 0.29 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.2 42 0.0714 4.30 Shallow Concentrated Flow, Shallow Grass
Unpaved   Kv= 16.1 fps

3.0 Direct Entry, Tc

6.0 92 Total

Subcatchment 9S: PR DA Undetained
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Type II 24-hr

50-yr NOAA Rainfall=4.45"

Runoff Area=0.204 ac

Runoff Volume=0.038 af

Runoff Depth=2.25"

Flow Length=92'

Tc=6.0 min

CN=78

0.82 cfs
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Summary for Subcatchment 14S: PR DA Detained

Runoff = 28.94 cfs @ 11.98 hrs,  Volume= 1.582 af,  Depth= 3.88"
     Routed to Link 14L : PR POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  50-yr NOAA Rainfall=4.45"

Area (ac) CN Description

3.086 98 Paved parking, HSG D
1.185 98 Paved parking, HSG C
0.049 77 Woods, Good, HSG D
0.218 70 Woods, Good, HSG C
0.153 80 >75% Grass cover, Good, HSG D
0.209 74 >75% Grass cover, Good, HSG C

4.900 95 Weighted Average
0.629 12.84% Pervious Area
4.271 87.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 50 0.0200 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.1 20 0.0250 2.55 Shallow Concentrated Flow, Sheet Grass
Unpaved   Kv= 16.1 fps

0.4 86 0.0350 3.80 Shallow Concentrated Flow, Shallow Pavement
Paved   Kv= 20.3 fps

0.3 214 0.0414 10.71 13.14 Pipe Channel, 15" Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.0 9 0.0030 4.58 22.47 Pipe Channel, 30" Pipe
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

7.2 379 Total
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Subcatchment 14S: PR DA Detained
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Type II 24-hr

50-yr NOAA Rainfall=4.45"

Runoff Area=4.900 ac

Runoff Volume=1.582 af

Runoff Depth=3.88"

Flow Length=379'

Tc=7.2 min

CN=95

28.94 cfs
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Summary for Link 14L: PR POI 1

Inflow Area = 5.104 ac, 83.86% Impervious,  Inflow Depth = 3.81"    for  50-yr NOAA event
Inflow = 29.76 cfs @ 11.98 hrs,  Volume= 1.621 af
Primary = 29.76 cfs @ 11.98 hrs,  Volume= 1.621 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs

Link 14L: PR POI 1
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Inflow Area=5.104 ac
29.76 cfs

29.76 cfs



Type II 24-hr  100-yr Wilkins Rainfall=5.71"230210 - 22-1050 HydroCAD SWM
  Printed  2/28/2023Prepared by Red Swing Group

Page 23HydroCAD® 10.10-7c  s/n 08318  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 9S: PR DA Undetained

Runoff = 1.20 cfs @ 11.97 hrs,  Volume= 0.057 af,  Depth= 3.32"
     Routed to Link 14L : PR POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Wilkins Rainfall=5.71"

Area (ac) CN Description

0.009 98 Paved parking, HSG D
0.004 70 Woods, Good, HSG C
0.104 80 >75% Grass cover, Good, HSG D
0.087 74 >75% Grass cover, Good, HSG C

0.204 78 Weighted Average
0.195 95.59% Pervious Area
0.009 4.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 50 0.1500 0.29 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.2 42 0.0714 4.30 Shallow Concentrated Flow, Shallow Grass
Unpaved   Kv= 16.1 fps

3.0 Direct Entry, Tc

6.0 92 Total

Subcatchment 9S: PR DA Undetained
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Type II 24-hr

100-yr Wilkins Rainfall=5.71"

Runoff Area=0.204 ac

Runoff Volume=0.057 af

Runoff Depth=3.32"

Flow Length=92'

Tc=6.0 min

CN=78

1.20 cfs
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Summary for Subcatchment 14S: PR DA Detained

Runoff = 37.63 cfs @ 11.98 hrs,  Volume= 2.092 af,  Depth= 5.12"
     Routed to Link 14L : PR POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Wilkins Rainfall=5.71"

Area (ac) CN Description

3.086 98 Paved parking, HSG D
1.185 98 Paved parking, HSG C
0.049 77 Woods, Good, HSG D
0.218 70 Woods, Good, HSG C
0.153 80 >75% Grass cover, Good, HSG D
0.209 74 >75% Grass cover, Good, HSG C

4.900 95 Weighted Average
0.629 12.84% Pervious Area
4.271 87.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 50 0.0200 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.1 20 0.0250 2.55 Shallow Concentrated Flow, Sheet Grass
Unpaved   Kv= 16.1 fps

0.4 86 0.0350 3.80 Shallow Concentrated Flow, Shallow Pavement
Paved   Kv= 20.3 fps

0.3 214 0.0414 10.71 13.14 Pipe Channel, 15" Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.0 9 0.0030 4.58 22.47 Pipe Channel, 30" Pipe
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

7.2 379 Total
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Subcatchment 14S: PR DA Detained
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Type II 24-hr

100-yr Wilkins Rainfall=5.71"

Runoff Area=4.900 ac

Runoff Volume=2.092 af

Runoff Depth=5.12"

Flow Length=379'

Tc=7.2 min

CN=95

37.63 cfs
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Summary for Link 14L: PR POI 1

Inflow Area = 5.104 ac, 83.86% Impervious,  Inflow Depth = 5.05"    for  100-yr Wilkins event
Inflow = 38.82 cfs @ 11.98 hrs,  Volume= 2.149 af
Primary = 38.82 cfs @ 11.98 hrs,  Volume= 2.149 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs

Link 14L: PR POI 1
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Inflow Area=5.104 ac
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1-yr Wilkins Type II 24-hr Default 24.00 1 2.00 2

2 2-yr Wilkins Type II 24-hr Default 24.00 1 2.50 2

3 10-yr Wilkins Type II 24-hr Default 24.00 1 3.61 2

4 25-yr Wilkins Type II 24-hr Default 24.00 1 4.31 2

5 50-yr NOAA Type II 24-hr Default 24.00 1 4.45 2

6 100-yr Wilkins Type II 24-hr Default 24.00 1 5.71 2



Type II 24-hr  1-yr Wilkins Rainfall=2.00"230210 - 22-1050 HydroCAD SWM
  Printed  2/28/2023Prepared by Red Swing Group

Page 3HydroCAD® 10.10-7c  s/n 08318  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 9S: PR DA Undetained

Runoff = 0.17 cfs @ 11.98 hrs,  Volume= 0.008 af,  Depth= 0.48"
     Routed to Link 14L : PR POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1-yr Wilkins Rainfall=2.00"

Area (ac) CN Description

0.009 98 Paved parking, HSG D
0.004 70 Woods, Good, HSG C
0.104 80 >75% Grass cover, Good, HSG D
0.087 74 >75% Grass cover, Good, HSG C

0.204 78 Weighted Average
0.195 95.59% Pervious Area
0.009 4.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 50 0.1500 0.29 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.2 42 0.0714 4.30 Shallow Concentrated Flow, Shallow Grass
Unpaved   Kv= 16.1 fps

3.0 Direct Entry, Tc

6.0 92 Total

Subcatchment 9S: PR DA Undetained

Runoff

Hydrograph

Time  (hours)
9590858075706560555045403530252015105

F
lo

w
  

(c
fs

)

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type II 24-hr

1-yr Wilkins Rainfall=2.00"

Runoff Area=0.204 ac

Runoff Volume=0.008 af

Runoff Depth=0.48"

Flow Length=92'

Tc=6.0 min

CN=78

0.17 cfs



Type II 24-hr  1-yr Wilkins Rainfall=2.00"230210 - 22-1050 HydroCAD SWM
  Printed  2/28/2023Prepared by Red Swing Group

Page 4HydroCAD® 10.10-7c  s/n 08318  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 14S: PR DA Detained

Runoff = 11.78 cfs @ 11.98 hrs,  Volume= 0.605 af,  Depth= 1.48"
     Routed to Pond 7P : Underground ADS Tank

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  1-yr Wilkins Rainfall=2.00"

Area (ac) CN Description

3.086 98 Paved parking, HSG D
1.185 98 Paved parking, HSG C
0.049 77 Woods, Good, HSG D
0.218 70 Woods, Good, HSG C
0.153 80 >75% Grass cover, Good, HSG D
0.209 74 >75% Grass cover, Good, HSG C

4.900 95 Weighted Average
0.629 12.84% Pervious Area
4.271 87.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 50 0.0200 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.1 20 0.0250 2.55 Shallow Concentrated Flow, Sheet Grass
Unpaved   Kv= 16.1 fps

0.4 86 0.0350 3.80 Shallow Concentrated Flow, Shallow Pavement
Paved   Kv= 20.3 fps

0.3 214 0.0414 10.71 13.14 Pipe Channel, 15" Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.0 9 0.0030 4.58 22.47 Pipe Channel, 30" Pipe
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

7.2 379 Total
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Subcatchment 14S: PR DA Detained
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Type II 24-hr

1-yr Wilkins Rainfall=2.00"

Runoff Area=4.900 ac

Runoff Volume=0.605 af

Runoff Depth=1.48"

Flow Length=379'

Tc=7.2 min

CN=95

11.78 cfs
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Summary for Pond 7P: Underground ADS Tank

Inflow Area = 4.900 ac, 87.16% Impervious,  Inflow Depth = 1.48"    for  1-yr Wilkins event
Inflow = 11.78 cfs @ 11.98 hrs,  Volume= 0.605 af
Outflow = 3.53 cfs @ 12.12 hrs,  Volume= 0.605 af,  Atten= 70%,  Lag= 8.4 min
Discarded = 0.09 cfs @ 8.89 hrs,  Volume= 0.272 af
Primary = 3.44 cfs @ 12.12 hrs,  Volume= 0.333 af
     Routed to Link 14L : PR POI 1

Routing by Stor-Ind method, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 919.73' @ 12.12 hrs   Surf.Area= 8,091 sf   Storage= 11,734 cf

Plug-Flow detention time= 331.1 min calculated for 0.605 af (100% of inflow)
Center-of-Mass det. time= 331.2 min ( 1,125.8 - 794.6 )

Volume Invert Avail.Storage Storage Description

#1A 917.50' 13,794 cf 101.17'W x 79.97'L x 7.00'H Field A
56,636 cf Overall - 22,150 cf Embedded = 34,486 cf  x 40.0% Voids

#2A 918.50' 22,150 cf ADS_StormTech MC-7200 +Cap  x 121  Inside #1
Effective Size= 91.2"W x 60.0"H => 26.68 sf x 6.59'L = 175.9 cf
Overall Size= 100.0"W x 60.0"H x 6.95'L with 0.36' Overlap
121 Chambers in 11 Rows
Cap Storage= 39.5 cf x 2 x 11 rows = 869.0 cf

35,944 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 917.50' 0.500 in/hr Exfiltration over Surface area   
#2 Device 4 918.90' 17.0" W x 12.0" H Vert. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Device 4 923.50' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Primary 917.50' 18.0"  Round Culvert   L= 99.7'   Ke= 0.500   

Inlet / Outlet Invert= 917.50' / 915.66'   S= 0.0185 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

Discarded OutFlow  Max=0.09 cfs @ 8.89 hrs  HW=917.57'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.09 cfs)

Primary OutFlow  Max=3.44 cfs @ 12.12 hrs  HW=919.73'   (Free Discharge)
4=Culvert  (Passes 3.44 cfs of 10.35 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 3.44 cfs @ 2.92 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 7P: Underground ADS Tank
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Inflow Area=4.900 ac

Peak Elev=919.73'

Storage=11,734 cf

11.78 cfs

3.53 cfs

0.09 cfs

3.44 cfs
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Summary for Link 14L: PR POI 1

Inflow Area = 5.104 ac, 83.86% Impervious,  Inflow Depth = 0.80"    for  1-yr Wilkins event
Inflow = 3.49 cfs @ 12.12 hrs,  Volume= 0.341 af
Primary = 3.49 cfs @ 12.12 hrs,  Volume= 0.341 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs

Link 14L: PR POI 1
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Summary for Subcatchment 9S: PR DA Undetained

Runoff = 0.28 cfs @ 11.98 hrs,  Volume= 0.013 af,  Depth= 0.79"
     Routed to Link 14L : PR POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-yr Wilkins Rainfall=2.50"

Area (ac) CN Description

0.009 98 Paved parking, HSG D
0.004 70 Woods, Good, HSG C
0.104 80 >75% Grass cover, Good, HSG D
0.087 74 >75% Grass cover, Good, HSG C

0.204 78 Weighted Average
0.195 95.59% Pervious Area
0.009 4.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 50 0.1500 0.29 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.2 42 0.0714 4.30 Shallow Concentrated Flow, Shallow Grass
Unpaved   Kv= 16.1 fps

3.0 Direct Entry, Tc

6.0 92 Total

Subcatchment 9S: PR DA Undetained
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Type II 24-hr

2-yr Wilkins Rainfall=2.50"

Runoff Area=0.204 ac

Runoff Volume=0.013 af

Runoff Depth=0.79"

Flow Length=92'

Tc=6.0 min

CN=78

0.28 cfs
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Summary for Subcatchment 14S: PR DA Detained

Runoff = 15.32 cfs @ 11.98 hrs,  Volume= 0.802 af,  Depth= 1.96"
     Routed to Pond 7P : Underground ADS Tank

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  2-yr Wilkins Rainfall=2.50"

Area (ac) CN Description

3.086 98 Paved parking, HSG D
1.185 98 Paved parking, HSG C
0.049 77 Woods, Good, HSG D
0.218 70 Woods, Good, HSG C
0.153 80 >75% Grass cover, Good, HSG D
0.209 74 >75% Grass cover, Good, HSG C

4.900 95 Weighted Average
0.629 12.84% Pervious Area
4.271 87.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 50 0.0200 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.1 20 0.0250 2.55 Shallow Concentrated Flow, Sheet Grass
Unpaved   Kv= 16.1 fps

0.4 86 0.0350 3.80 Shallow Concentrated Flow, Shallow Pavement
Paved   Kv= 20.3 fps

0.3 214 0.0414 10.71 13.14 Pipe Channel, 15" Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.0 9 0.0030 4.58 22.47 Pipe Channel, 30" Pipe
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

7.2 379 Total
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Subcatchment 14S: PR DA Detained
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Type II 24-hr

2-yr Wilkins Rainfall=2.50"

Runoff Area=4.900 ac

Runoff Volume=0.802 af

Runoff Depth=1.96"

Flow Length=379'

Tc=7.2 min

CN=95

15.32 cfs
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Summary for Pond 7P: Underground ADS Tank

Inflow Area = 4.900 ac, 87.16% Impervious,  Inflow Depth = 1.96"    for  2-yr Wilkins event
Inflow = 15.32 cfs @ 11.98 hrs,  Volume= 0.802 af
Outflow = 5.99 cfs @ 12.10 hrs,  Volume= 0.802 af,  Atten= 61%,  Lag= 7.0 min
Discarded = 0.09 cfs @ 7.76 hrs,  Volume= 0.284 af
Primary = 5.90 cfs @ 12.10 hrs,  Volume= 0.518 af
     Routed to Link 14L : PR POI 1

Routing by Stor-Ind method, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 920.18' @ 12.10 hrs   Surf.Area= 8,091 sf   Storage= 14,722 cf

Plug-Flow detention time= 265.1 min calculated for 0.802 af (100% of inflow)
Center-of-Mass det. time= 265.2 min ( 1,052.0 - 786.8 )

Volume Invert Avail.Storage Storage Description

#1A 917.50' 13,794 cf 101.17'W x 79.97'L x 7.00'H Field A
56,636 cf Overall - 22,150 cf Embedded = 34,486 cf  x 40.0% Voids

#2A 918.50' 22,150 cf ADS_StormTech MC-7200 +Cap  x 121  Inside #1
Effective Size= 91.2"W x 60.0"H => 26.68 sf x 6.59'L = 175.9 cf
Overall Size= 100.0"W x 60.0"H x 6.95'L with 0.36' Overlap
121 Chambers in 11 Rows
Cap Storage= 39.5 cf x 2 x 11 rows = 869.0 cf

35,944 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 917.50' 0.500 in/hr Exfiltration over Surface area   
#2 Device 4 918.90' 17.0" W x 12.0" H Vert. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Device 4 923.50' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Primary 917.50' 18.0"  Round Culvert   L= 99.7'   Ke= 0.500   

Inlet / Outlet Invert= 917.50' / 915.66'   S= 0.0185 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

Discarded OutFlow  Max=0.09 cfs @ 7.76 hrs  HW=917.57'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.09 cfs)

Primary OutFlow  Max=5.90 cfs @ 12.10 hrs  HW=920.18'   (Free Discharge)
4=Culvert  (Passes 5.90 cfs of 11.81 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 5.90 cfs @ 4.16 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 7P: Underground ADS Tank
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Inflow Area=4.900 ac

Peak Elev=920.18'

Storage=14,722 cf

15.32 cfs

5.99 cfs

0.09 cfs

5.90 cfs
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Summary for Link 14L: PR POI 1

Inflow Area = 5.104 ac, 83.86% Impervious,  Inflow Depth = 1.25"    for  2-yr Wilkins event
Inflow = 5.99 cfs @ 12.09 hrs,  Volume= 0.531 af
Primary = 5.99 cfs @ 12.09 hrs,  Volume= 0.531 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs

Link 14L: PR POI 1
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Summary for Subcatchment 9S: PR DA Undetained

Runoff = 0.58 cfs @ 11.98 hrs,  Volume= 0.027 af,  Depth= 1.58"
     Routed to Link 14L : PR POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  10-yr Wilkins Rainfall=3.61"

Area (ac) CN Description

0.009 98 Paved parking, HSG D
0.004 70 Woods, Good, HSG C
0.104 80 >75% Grass cover, Good, HSG D
0.087 74 >75% Grass cover, Good, HSG C

0.204 78 Weighted Average
0.195 95.59% Pervious Area
0.009 4.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 50 0.1500 0.29 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.2 42 0.0714 4.30 Shallow Concentrated Flow, Shallow Grass
Unpaved   Kv= 16.1 fps

3.0 Direct Entry, Tc

6.0 92 Total

Subcatchment 9S: PR DA Undetained
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Type II 24-hr

10-yr Wilkins Rainfall=3.61"

Runoff Area=0.204 ac

Runoff Volume=0.027 af

Runoff Depth=1.58"

Flow Length=92'

Tc=6.0 min

CN=78

0.58 cfs
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Summary for Subcatchment 14S: PR DA Detained

Runoff = 23.11 cfs @ 11.98 hrs,  Volume= 1.244 af,  Depth= 3.05"
     Routed to Pond 7P : Underground ADS Tank

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  10-yr Wilkins Rainfall=3.61"

Area (ac) CN Description

3.086 98 Paved parking, HSG D
1.185 98 Paved parking, HSG C
0.049 77 Woods, Good, HSG D
0.218 70 Woods, Good, HSG C
0.153 80 >75% Grass cover, Good, HSG D
0.209 74 >75% Grass cover, Good, HSG C

4.900 95 Weighted Average
0.629 12.84% Pervious Area
4.271 87.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 50 0.0200 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.1 20 0.0250 2.55 Shallow Concentrated Flow, Sheet Grass
Unpaved   Kv= 16.1 fps

0.4 86 0.0350 3.80 Shallow Concentrated Flow, Shallow Pavement
Paved   Kv= 20.3 fps

0.3 214 0.0414 10.71 13.14 Pipe Channel, 15" Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.0 9 0.0030 4.58 22.47 Pipe Channel, 30" Pipe
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

7.2 379 Total
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Subcatchment 14S: PR DA Detained
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Type II 24-hr

10-yr Wilkins Rainfall=3.61"

Runoff Area=4.900 ac

Runoff Volume=1.244 af

Runoff Depth=3.05"

Flow Length=379'

Tc=7.2 min

CN=95

23.11 cfs
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Summary for Pond 7P: Underground ADS Tank

Inflow Area = 4.900 ac, 87.16% Impervious,  Inflow Depth = 3.05"    for  10-yr Wilkins event
Inflow = 23.11 cfs @ 11.98 hrs,  Volume= 1.244 af
Outflow = 9.26 cfs @ 12.10 hrs,  Volume= 1.244 af,  Atten= 60%,  Lag= 6.9 min
Discarded = 0.09 cfs @ 5.68 hrs,  Volume= 0.300 af
Primary = 9.17 cfs @ 12.10 hrs,  Volume= 0.944 af
     Routed to Link 14L : PR POI 1

Routing by Stor-Ind method, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 921.22' @ 12.10 hrs   Surf.Area= 8,091 sf   Storage= 21,370 cf

Plug-Flow detention time= 193.3 min calculated for 1.244 af (100% of inflow)
Center-of-Mass det. time= 193.4 min ( 968.4 - 775.0 )

Volume Invert Avail.Storage Storage Description

#1A 917.50' 13,794 cf 101.17'W x 79.97'L x 7.00'H Field A
56,636 cf Overall - 22,150 cf Embedded = 34,486 cf  x 40.0% Voids

#2A 918.50' 22,150 cf ADS_StormTech MC-7200 +Cap  x 121  Inside #1
Effective Size= 91.2"W x 60.0"H => 26.68 sf x 6.59'L = 175.9 cf
Overall Size= 100.0"W x 60.0"H x 6.95'L with 0.36' Overlap
121 Chambers in 11 Rows
Cap Storage= 39.5 cf x 2 x 11 rows = 869.0 cf

35,944 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 917.50' 0.500 in/hr Exfiltration over Surface area   
#2 Device 4 918.90' 17.0" W x 12.0" H Vert. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Device 4 923.50' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Primary 917.50' 18.0"  Round Culvert   L= 99.7'   Ke= 0.500   

Inlet / Outlet Invert= 917.50' / 915.66'   S= 0.0185 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

Discarded OutFlow  Max=0.09 cfs @ 5.68 hrs  HW=917.57'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.09 cfs)

Primary OutFlow  Max=9.16 cfs @ 12.10 hrs  HW=921.22'   (Free Discharge)
4=Culvert  (Passes 9.16 cfs of 14.65 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 9.16 cfs @ 6.47 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 7P: Underground ADS Tank
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Inflow Area=4.900 ac
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Summary for Link 14L: PR POI 1

Inflow Area = 5.104 ac, 83.86% Impervious,  Inflow Depth = 2.28"    for  10-yr Wilkins event
Inflow = 9.37 cfs @ 12.08 hrs,  Volume= 0.971 af
Primary = 9.37 cfs @ 12.08 hrs,  Volume= 0.971 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs

Link 14L: PR POI 1
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Summary for Subcatchment 9S: PR DA Undetained

Runoff = 0.78 cfs @ 11.97 hrs,  Volume= 0.036 af,  Depth= 2.14"
     Routed to Link 14L : PR POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-yr Wilkins Rainfall=4.31"

Area (ac) CN Description

0.009 98 Paved parking, HSG D
0.004 70 Woods, Good, HSG C
0.104 80 >75% Grass cover, Good, HSG D
0.087 74 >75% Grass cover, Good, HSG C

0.204 78 Weighted Average
0.195 95.59% Pervious Area
0.009 4.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 50 0.1500 0.29 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.2 42 0.0714 4.30 Shallow Concentrated Flow, Shallow Grass
Unpaved   Kv= 16.1 fps

3.0 Direct Entry, Tc

6.0 92 Total

Subcatchment 9S: PR DA Undetained
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Type II 24-hr

25-yr Wilkins Rainfall=4.31"

Runoff Area=0.204 ac

Runoff Volume=0.036 af

Runoff Depth=2.14"

Flow Length=92'

Tc=6.0 min

CN=78

0.78 cfs
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Summary for Subcatchment 14S: PR DA Detained

Runoff = 27.97 cfs @ 11.98 hrs,  Volume= 1.526 af,  Depth= 3.74"
     Routed to Pond 7P : Underground ADS Tank

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  25-yr Wilkins Rainfall=4.31"

Area (ac) CN Description

3.086 98 Paved parking, HSG D
1.185 98 Paved parking, HSG C
0.049 77 Woods, Good, HSG D
0.218 70 Woods, Good, HSG C
0.153 80 >75% Grass cover, Good, HSG D
0.209 74 >75% Grass cover, Good, HSG C

4.900 95 Weighted Average
0.629 12.84% Pervious Area
4.271 87.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 50 0.0200 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.1 20 0.0250 2.55 Shallow Concentrated Flow, Sheet Grass
Unpaved   Kv= 16.1 fps

0.4 86 0.0350 3.80 Shallow Concentrated Flow, Shallow Pavement
Paved   Kv= 20.3 fps

0.3 214 0.0414 10.71 13.14 Pipe Channel, 15" Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.0 9 0.0030 4.58 22.47 Pipe Channel, 30" Pipe
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

7.2 379 Total
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Subcatchment 14S: PR DA Detained
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Type II 24-hr

25-yr Wilkins Rainfall=4.31"

Runoff Area=4.900 ac

Runoff Volume=1.526 af

Runoff Depth=3.74"

Flow Length=379'

Tc=7.2 min

CN=95

27.97 cfs
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Summary for Pond 7P: Underground ADS Tank

Inflow Area = 4.900 ac, 87.16% Impervious,  Inflow Depth = 3.74"    for  25-yr Wilkins event
Inflow = 27.97 cfs @ 11.98 hrs,  Volume= 1.526 af
Outflow = 10.78 cfs @ 12.10 hrs,  Volume= 1.526 af,  Atten= 61%,  Lag= 7.1 min
Discarded = 0.09 cfs @ 4.84 hrs,  Volume= 0.306 af
Primary = 10.69 cfs @ 12.10 hrs,  Volume= 1.220 af
     Routed to Link 14L : PR POI 1

Routing by Stor-Ind method, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 921.86' @ 12.10 hrs   Surf.Area= 8,091 sf   Storage= 25,199 cf

Plug-Flow detention time= 169.2 min calculated for 1.526 af (100% of inflow)
Center-of-Mass det. time= 169.2 min ( 939.0 - 769.8 )

Volume Invert Avail.Storage Storage Description

#1A 917.50' 13,794 cf 101.17'W x 79.97'L x 7.00'H Field A
56,636 cf Overall - 22,150 cf Embedded = 34,486 cf  x 40.0% Voids

#2A 918.50' 22,150 cf ADS_StormTech MC-7200 +Cap  x 121  Inside #1
Effective Size= 91.2"W x 60.0"H => 26.68 sf x 6.59'L = 175.9 cf
Overall Size= 100.0"W x 60.0"H x 6.95'L with 0.36' Overlap
121 Chambers in 11 Rows
Cap Storage= 39.5 cf x 2 x 11 rows = 869.0 cf

35,944 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 917.50' 0.500 in/hr Exfiltration over Surface area   
#2 Device 4 918.90' 17.0" W x 12.0" H Vert. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Device 4 923.50' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Primary 917.50' 18.0"  Round Culvert   L= 99.7'   Ke= 0.500   

Inlet / Outlet Invert= 917.50' / 915.66'   S= 0.0185 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

Discarded OutFlow  Max=0.09 cfs @ 4.84 hrs  HW=917.57'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.09 cfs)

Primary OutFlow  Max=10.69 cfs @ 12.10 hrs  HW=921.86'   (Free Discharge)
4=Culvert  (Passes 10.69 cfs of 16.18 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 10.69 cfs @ 7.55 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 7P: Underground ADS Tank
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Inflow Area=4.900 ac

Peak Elev=921.86'

Storage=25,199 cf
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10.78 cfs

0.09 cfs

10.69 cfs
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Summary for Link 14L: PR POI 1

Inflow Area = 5.104 ac, 83.86% Impervious,  Inflow Depth = 2.95"    for  25-yr Wilkins event
Inflow = 10.95 cfs @ 12.08 hrs,  Volume= 1.256 af
Primary = 10.95 cfs @ 12.08 hrs,  Volume= 1.256 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs

Link 14L: PR POI 1
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Summary for Subcatchment 9S: PR DA Undetained

Runoff = 0.82 cfs @ 11.97 hrs,  Volume= 0.038 af,  Depth= 2.25"
     Routed to Link 14L : PR POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  50-yr NOAA Rainfall=4.45"

Area (ac) CN Description

0.009 98 Paved parking, HSG D
0.004 70 Woods, Good, HSG C
0.104 80 >75% Grass cover, Good, HSG D
0.087 74 >75% Grass cover, Good, HSG C

0.204 78 Weighted Average
0.195 95.59% Pervious Area
0.009 4.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 50 0.1500 0.29 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.2 42 0.0714 4.30 Shallow Concentrated Flow, Shallow Grass
Unpaved   Kv= 16.1 fps

3.0 Direct Entry, Tc

6.0 92 Total

Subcatchment 9S: PR DA Undetained
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Type II 24-hr

50-yr NOAA Rainfall=4.45"

Runoff Area=0.204 ac

Runoff Volume=0.038 af

Runoff Depth=2.25"

Flow Length=92'

Tc=6.0 min

CN=78

0.82 cfs
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Summary for Subcatchment 14S: PR DA Detained

Runoff = 28.94 cfs @ 11.98 hrs,  Volume= 1.582 af,  Depth= 3.88"
     Routed to Pond 7P : Underground ADS Tank

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  50-yr NOAA Rainfall=4.45"

Area (ac) CN Description

3.086 98 Paved parking, HSG D
1.185 98 Paved parking, HSG C
0.049 77 Woods, Good, HSG D
0.218 70 Woods, Good, HSG C
0.153 80 >75% Grass cover, Good, HSG D
0.209 74 >75% Grass cover, Good, HSG C

4.900 95 Weighted Average
0.629 12.84% Pervious Area
4.271 87.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 50 0.0200 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.1 20 0.0250 2.55 Shallow Concentrated Flow, Sheet Grass
Unpaved   Kv= 16.1 fps

0.4 86 0.0350 3.80 Shallow Concentrated Flow, Shallow Pavement
Paved   Kv= 20.3 fps

0.3 214 0.0414 10.71 13.14 Pipe Channel, 15" Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.0 9 0.0030 4.58 22.47 Pipe Channel, 30" Pipe
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

7.2 379 Total
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Subcatchment 14S: PR DA Detained
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Type II 24-hr

50-yr NOAA Rainfall=4.45"

Runoff Area=4.900 ac

Runoff Volume=1.582 af

Runoff Depth=3.88"

Flow Length=379'

Tc=7.2 min

CN=95

28.94 cfs
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Summary for Pond 7P: Underground ADS Tank

Inflow Area = 4.900 ac, 87.16% Impervious,  Inflow Depth = 3.88"    for  50-yr NOAA event
Inflow = 28.94 cfs @ 11.98 hrs,  Volume= 1.582 af
Outflow = 11.07 cfs @ 12.10 hrs,  Volume= 1.582 af,  Atten= 62%,  Lag= 7.1 min
Discarded = 0.09 cfs @ 4.70 hrs,  Volume= 0.307 af
Primary = 10.98 cfs @ 12.10 hrs,  Volume= 1.275 af
     Routed to Link 14L : PR POI 1

Routing by Stor-Ind method, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 922.00' @ 12.10 hrs   Surf.Area= 8,091 sf   Storage= 25,943 cf

Plug-Flow detention time= 165.2 min calculated for 1.582 af (100% of inflow)
Center-of-Mass det. time= 165.3 min ( 934.2 - 768.9 )

Volume Invert Avail.Storage Storage Description

#1A 917.50' 13,794 cf 101.17'W x 79.97'L x 7.00'H Field A
56,636 cf Overall - 22,150 cf Embedded = 34,486 cf  x 40.0% Voids

#2A 918.50' 22,150 cf ADS_StormTech MC-7200 +Cap  x 121  Inside #1
Effective Size= 91.2"W x 60.0"H => 26.68 sf x 6.59'L = 175.9 cf
Overall Size= 100.0"W x 60.0"H x 6.95'L with 0.36' Overlap
121 Chambers in 11 Rows
Cap Storage= 39.5 cf x 2 x 11 rows = 869.0 cf

35,944 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 917.50' 0.500 in/hr Exfiltration over Surface area   
#2 Device 4 918.90' 17.0" W x 12.0" H Vert. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Device 4 923.50' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Primary 917.50' 18.0"  Round Culvert   L= 99.7'   Ke= 0.500   

Inlet / Outlet Invert= 917.50' / 915.66'   S= 0.0185 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

Discarded OutFlow  Max=0.09 cfs @ 4.70 hrs  HW=917.57'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.09 cfs)

Primary OutFlow  Max=10.98 cfs @ 12.10 hrs  HW=922.00'   (Free Discharge)
4=Culvert  (Passes 10.98 cfs of 16.47 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 10.98 cfs @ 7.75 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 7P: Underground ADS Tank
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Inflow Area=4.900 ac

Peak Elev=922.00'

Storage=25,943 cf

28.94 cfs
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10.98 cfs
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Summary for Link 14L: PR POI 1

Inflow Area = 5.104 ac, 83.86% Impervious,  Inflow Depth = 3.09"    for  50-yr NOAA event
Inflow = 11.25 cfs @ 12.08 hrs,  Volume= 1.313 af
Primary = 11.25 cfs @ 12.08 hrs,  Volume= 1.313 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs

Link 14L: PR POI 1
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Inflow Area=5.104 ac
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Summary for Subcatchment 9S: PR DA Undetained

Runoff = 1.20 cfs @ 11.97 hrs,  Volume= 0.057 af,  Depth= 3.32"
     Routed to Link 14L : PR POI 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Wilkins Rainfall=5.71"

Area (ac) CN Description

0.009 98 Paved parking, HSG D
0.004 70 Woods, Good, HSG C
0.104 80 >75% Grass cover, Good, HSG D
0.087 74 >75% Grass cover, Good, HSG C

0.204 78 Weighted Average
0.195 95.59% Pervious Area
0.009 4.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.8 50 0.1500 0.29 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.2 42 0.0714 4.30 Shallow Concentrated Flow, Shallow Grass
Unpaved   Kv= 16.1 fps

3.0 Direct Entry, Tc

6.0 92 Total

Subcatchment 9S: PR DA Undetained
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Type II 24-hr

100-yr Wilkins Rainfall=5.71"

Runoff Area=0.204 ac

Runoff Volume=0.057 af

Runoff Depth=3.32"

Flow Length=92'

Tc=6.0 min

CN=78

1.20 cfs
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Summary for Subcatchment 14S: PR DA Detained

Runoff = 37.63 cfs @ 11.98 hrs,  Volume= 2.092 af,  Depth= 5.12"
     Routed to Pond 7P : Underground ADS Tank

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Type II 24-hr  100-yr Wilkins Rainfall=5.71"

Area (ac) CN Description

3.086 98 Paved parking, HSG D
1.185 98 Paved parking, HSG C
0.049 77 Woods, Good, HSG D
0.218 70 Woods, Good, HSG C
0.153 80 >75% Grass cover, Good, HSG D
0.209 74 >75% Grass cover, Good, HSG C

4.900 95 Weighted Average
0.629 12.84% Pervious Area
4.271 87.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.4 50 0.0200 0.13 Sheet Flow, Sheet
Grass: Short   n= 0.150   P2= 2.50"

0.1 20 0.0250 2.55 Shallow Concentrated Flow, Sheet Grass
Unpaved   Kv= 16.1 fps

0.4 86 0.0350 3.80 Shallow Concentrated Flow, Shallow Pavement
Paved   Kv= 20.3 fps

0.3 214 0.0414 10.71 13.14 Pipe Channel, 15" Pipe
15.0"  Round  Area= 1.2 sf  Perim= 3.9'  r= 0.31'
n= 0.013  

0.0 9 0.0030 4.58 22.47 Pipe Channel, 30" Pipe
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.013  

7.2 379 Total
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Subcatchment 14S: PR DA Detained
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Type II 24-hr

100-yr Wilkins Rainfall=5.71"

Runoff Area=4.900 ac

Runoff Volume=2.092 af

Runoff Depth=5.12"

Flow Length=379'

Tc=7.2 min

CN=95

37.63 cfs
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Summary for Pond 7P: Underground ADS Tank

Inflow Area = 4.900 ac, 87.16% Impervious,  Inflow Depth = 5.12"    for  100-yr Wilkins event
Inflow = 37.63 cfs @ 11.98 hrs,  Volume= 2.092 af
Outflow = 13.80 cfs @ 12.10 hrs,  Volume= 2.092 af,  Atten= 63%,  Lag= 7.3 min
Discarded = 0.09 cfs @ 3.66 hrs,  Volume= 0.315 af
Primary = 13.71 cfs @ 12.10 hrs,  Volume= 1.777 af
     Routed to Link 14L : PR POI 1

Routing by Stor-Ind method, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 923.44' @ 12.10 hrs   Surf.Area= 8,091 sf   Storage= 32,521 cf

Plug-Flow detention time= 139.1 min calculated for 2.092 af (100% of inflow)
Center-of-Mass det. time= 139.2 min ( 901.5 - 762.3 )

Volume Invert Avail.Storage Storage Description

#1A 917.50' 13,794 cf 101.17'W x 79.97'L x 7.00'H Field A
56,636 cf Overall - 22,150 cf Embedded = 34,486 cf  x 40.0% Voids

#2A 918.50' 22,150 cf ADS_StormTech MC-7200 +Cap  x 121  Inside #1
Effective Size= 91.2"W x 60.0"H => 26.68 sf x 6.59'L = 175.9 cf
Overall Size= 100.0"W x 60.0"H x 6.95'L with 0.36' Overlap
121 Chambers in 11 Rows
Cap Storage= 39.5 cf x 2 x 11 rows = 869.0 cf

35,944 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 917.50' 0.500 in/hr Exfiltration over Surface area   
#2 Device 4 918.90' 17.0" W x 12.0" H Vert. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Device 4 923.50' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Primary 917.50' 18.0"  Round Culvert   L= 99.7'   Ke= 0.500   

Inlet / Outlet Invert= 917.50' / 915.66'   S= 0.0185 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

Discarded OutFlow  Max=0.09 cfs @ 3.66 hrs  HW=917.57'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.09 cfs)

Primary OutFlow  Max=13.70 cfs @ 12.10 hrs  HW=923.44'   (Free Discharge)
4=Culvert  (Passes 13.70 cfs of 19.39 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 13.70 cfs @ 9.67 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 7P: Underground ADS Tank
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Inflow Area=4.900 ac

Peak Elev=923.44'

Storage=32,521 cf

37.63 cfs

13.80 cfs

0.09 cfs

13.71 cfs
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Summary for Link 14L: PR POI 1

Inflow Area = 5.104 ac, 83.86% Impervious,  Inflow Depth = 4.31"    for  100-yr Wilkins event
Inflow = 14.07 cfs @ 12.09 hrs,  Volume= 1.834 af
Primary = 14.07 cfs @ 12.09 hrs,  Volume= 1.834 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs

Link 14L: PR POI 1
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Inflow Area=5.104 ac
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Outfall1

Discharge to Non-Surface 

Waters WWF0.20 0.15

Totals: 3.96 4.02

Undetained 

Areas

5.10 4.28

0.01 0.01

DEP PCSM Spreadsheet

Version 1.9, October 2021

General Information

County: Allegheny

Project Name:

4.28 acres

Project Type: Redevelopment

Total Project Site 

Area: 12.77 acres

Discharge Point 

(DP) No.

Earth 

Disturbance in 

DA (acres)

No. of Post-Construction Discharge Points:

Existing 

Impervious in 

DA (acres)

Proposed 

Impervious in 

DA (acres)

001 4.90

PAG-02 NOIApplication Type:

Municipality: Wilkins Township

22-1050 - Benderson - Wilkins Township

New Project

Structural 

BMP(s)

Yes

Ch. 93 

Class

1

Discharge to Non-Surface 

Waters WWF

(In Watershed)

Start DP Numbering at: 001

Receiving Waters

Drainage Area 

(DA) (acres)

Total Earth Disturbance:

Minor / Major Amendment

4.13 3.95 4.01

(In Watershed)

QualityRateInstructions General Volume

General Worksheet 2/22/2023 Page 2



Volume Management

inches inches

7

4

7,029

D 77 0.597 0.67 97

C 98 0.041

Ia (in)

D

98

Pervious as Meadow

70

2.15

0.40 720.857

0.4371 0.817 361

Forested (Good Condition) 0.04

2.25

C

0.564 0.71 1,472D 78

Forested (Good Condition)

Area (acres)Land Cover

Impervious Areas: Paved Parking Lots, Roofs, Driveways, Etc. (Excluding ROW) 0.90

Q Runoff (in)

2.15

0.23 C

Soil Group

D

DEP PCSM Spreadsheet

Version 1.9, October 2021

2-Year / 24-Hour Storm Event (NOAA Atlas 14): 2.38 Alternative 2-Year / 24-Hour Storm Event: 2.5

Alternative Source:

No. Rows:Pre-Construction Conditions:

Wilkins Township Ecode

Automatically Calculate CN, Ia, Runoff and VolumeExempt from Meadow in Good Condition

Project: 22-1050 - Benderson - Wilkins Township

0.24 D 78

Ia (in)

0.041 17,572

Runoff Volume (cf)

0.57

Impervious as Meadow

CN

Impervious Areas: Paved Parking Lots, Roofs, Driveways, Etc. (Excluding ROW)

0.05

Impervious as Meadow

6200.564 0.71

98 0.041 2.15

4.28

Post-Construction Conditions:

CN Q Runoff (in)

TOTAL (CF):

Land Cover Soil Group Runoff Volume (cf)

27,223

22,571

TOTAL (ACRES):

Area (acres)

Impervious Areas: Paved Parking Lots, Roofs, Driveways, Etc. (Excluding ROW) 2.89

No. Rows:

QualityRateInstructions General Volume

Volume Worksheet 2/22/2023 Page 3



0 - 0

0 0
Totals:

9,652

Infiltration 

Credit (CF)

9,652

INFILTRATION & ET CREDITS (CF):

9,652

Cu

mu

lati

ve 

Storage 

Volume 

(CF)

VOLUME REQUIREMENT SATISFIED

TOTAL CREDITS (CF): 9,790

NET CHANGE IN VOLUME TO MANAGE (CF): 4,828

001

ET Credit 

(CF)
DP No.

1

Other (attach calculations):

Incrementa

l BMP DA 

(acres)

4.13

BMP Name

Dry Well / Seepage Pit 32,452

Media 

Depth (ft)

6,0111.0

FALSEStart BMP Numbering at: 1

Tree Planting Credit

Number of new deciduous trees that will be planted within disturbed area:

Number of new evergreen trees that will be planted within disturbed area:

23 CREDIT (CF):

4,828

32,051

2.15 8,747C

D 80 0.500

C 74 0.703

TOTAL (ACRES): 4.28

NET CHANGE IN VOLUME TO MANAGE (CF):

TOTAL (CF):

Non-Structural BMP Volume Credits:

Open Space (Lawns, Parks, Golf Courses, Cemeteries, Etc.) - Good Condition 

(Grass Cover > 75%)
0.21

Impervious Areas: Paved Parking Lots, Roofs, Driveways, Etc. (Excluding ROW) 1.12

0.81

98 0.041

615

138

CREDIT (CF):

No. Structural BMPs:

Vegeta-

ted?

No

Infiltration 

Period (hrs)

45

Infiltration 

Rate (in/hr)

0.50

Infiltration 

/ Vegetated 

Area (SF)

8,091

Volume 

Routed to 

BMP (CF)

BMP 

No.

1

Discharge

Off-Site

M
R

C
?

Open Space (Lawns, Parks, Golf Courses, Cemeteries, Etc.) - Good Condition 

(Grass Cover > 75%)
0.06 1180.54

Structural BMP Volume Credits:

Volume Worksheet 2/22/2023 Page 4



Water Quality

D 620 48.8 0.22 2.30 1.89 0.01

C 72 45.0 0.13 1.05 0.20 0.00

C 361 48.8 0.22 2.30 1.10 0.00

D 1,472 48.8 0.22 2.30 4.48 0.02

Post-Construction Pollutant Loads (without BMPs):

107.80 0.48 3.51

D 65.0 0.29 2.05 71.32 0.32

D 45.0 0.13 1.05 0.27 0.00

C 65.0 0.29 2.05 28.53

DEP PCSM Spreadsheet

Version 1.9, October 2021

97

7,029

17,572 2.25

Pre-Construction Pollutant Loads:

Soil 

Group

Runoff 

Volume 

(cf)

Pollutant Conc. (mg/L) Pollutant Loads (lbs)

TSS TP TN TSS TP TN

0.01

0.13 0.90

Land Cover (from Volume Worksheet)
Land Cover for Water 

Quality

Impervious Areas: Paved Parking Lots, Roofs, 

Driveways, Etc. (Excluding ROW)
Residential

Area 

(acres)

2.25

Impervious Areas: Paved Parking Lots, Roofs, 

Driveways, Etc. (Excluding ROW)
Residential 0.90

Forested (Good Condition)

Project: 22-1050 - Benderson - Wilkins Township

TOTALS:

0.00

0.09

0.21

0.05

Deciduous Forest/Evergreen 

Forest/Mixed Forest
0.04

Forested (Good Condition)
Deciduous Forest/Evergreen 

Forest/Mixed Forest
0.05

Pervious as Meadow Grassland/Herbaceous 0.24

Impervious as Meadow Grassland/Herbaceous 0.57

Impervious as Meadow Grassland/Herbaceous 0.23

TOTAL (ACRES): 4.28

QualityRateInstructions General Volume

PRINT

Quality Worksheet 2/22/2023 Page 7



Other (attach calculations)

D 78.0 0.25 1.25 3.00 0.01 0.05615

Impervious Areas: Paved Parking Lots, Roofs, 

Driveways, Etc. (Excluding ROW)
Residential 1.12

Open Space (Lawns, Parks, Golf Courses, 

Cemeteries, Etc.) - Good Condition (Grass Cover 

> 75%)

Open Space 0.21

C 78.0 0.25 1.25 0.57 0.00 0.01118

D 65.0 0.29 2.05 91.61 0.41 2.8922,571
Impervious Areas: Paved Parking Lots, Roofs, 

Driveways, Etc. (Excluding ROW)
Residential

Land Cover (from Volume Worksheet)
Land Cover for Water 

Quality

Area 

(acres)

2.89

C 65.0 0.29 2.05 35.50 0.16 1.128,747

Soil 

Group

Runoff 

Volume 

(cf)

Pollutant Conc. (mg/L) Pollutant Loads (lbs)

TSS TP TN TSS TP TN

Non-Structural BMP Water Quality Credits:

Pervious Undetained Area Credit

Open Space (Lawns, Parks, Golf Courses, 

Cemeteries, Etc.) - Good Condition (Grass Cover 

> 75%)

Open Space 0.06

Characterize Undetained Areas (for Untreated Stormwater) No. Rows:

Runoff Volume (cf)Q Runoff (in)Ia (in)CNSoil GroupArea (acres)Land Cover

Impervious Areas: Paved Parking Lots, Roofs, 

Driveways, Etc. (Excluding ROW)
0.01 D 98 0.041 2.15 78

TOTAL (ACRES): 4.28 0.58 4.0732,051

POLLUTANT LOAD REDUCTION REQUIREMENTS (LBS): 22.88 0.10 0.55

TOTALS: 130.68

Open Space (Lawns, Parks, Golf Courses, Cemeteries, 

Etc.) - Good Condition (Grass Cover > 75%)
0.1 D 80 0.500 0.81 293

Open Space (Lawns, Parks, Golf Courses, Cemeteries, 

Etc.) - Good Condition (Grass Cover > 75%)
0.09 C 74 0.703 0.54 177

TSS TP TN

3

Quality Worksheet 2/22/2023 Page 8
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CERTIFICATION

I certify under penalty of law and subject to the penalties of 18 Pa.C.S. § 4904 (relating to unsworn falsification to authorities) that this document and all

attachments were prepared under my direction or supervision in accordance with a system designed to assure that qualified personnel properly gathered and

evaluated the information submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for

gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. I further certify that the

structure, function, and calculations contained in this spreadsheet have not been modified in comparison to the spreadsheet DEP has posted to its website or,

if modifications were made, an explanation of the modifications made is attached to this spreadsheet.

Ian Booe

Spreadsheet User Name

2/22/2023

Date

POLLUTANT LOADS FROM STRUCTURAL BMP (TREATED) OUTFLOWS (LBS):

POLLUTANT LOADS FROM UNTREATED STORMWATER (LBS):

NON-STRUCTURAL BMP WATER QUALITY CREDITS (LBS):

NET POLLUTANT LOADS FROM SITE, POST-CONSTRUCTION (LBS):

POLLUTANT LOADS FROM SITE, PRE-CONSTRUCTION (LBS):

WATER QUALITY REQUIREMENT SATISFIED

31.32 0.14 3.39

2.61 0.01 0.05

33.93 0.15 3.44

107.80 0.48 3.51

TSS TP TN

2.38 31.32 0.14 3.390.1022.00

Use default BMP Outflows and Median BMP Outflow Concentrations

DP No.
BMP 

No.
BMP Name

M
R

C
? BMP 

DA 

(acres)

Vol. Routed 

to BMP (CF)

Inf. & ET 

Credits (CF)

Capture & 

Buffer 

Credits (CF)

Outflow 

(CF)

Outflow Conc. (mg/L) Pollutant Loads (lbs)

TSS TP TN TSS TP TN

1 Dry Well / Seepage Pit 4.13

Structural BMP Water Quality Credits:

32,452 9,652001 22,800

Quality Worksheet 2/22/2023 Page 9



 

 

 

 

 

 

 

 

 

25-YR HYDRAFLOW PIPE CALCULATIONS 

  































































 

 

 

 

 

 

 

 

 

100-YR HYDRAFLOW PIPE CALCULATIONS 

  































































 

 

 

 

 

 

 

 

 

2-YR CHAMBER SYSTEM HYDROGRAPH 

  



7P

Underground ADS Tank

Routing Diagram for 230210 - 22-1050 HydroCAD SWM
Prepared by Red Swing Group,  Printed 2/22/2023

HydroCAD® 10.10-7c  s/n 08318  © 2022 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Summary for Pond 7P: Underground ADS Tank

Inflow Area = 4.130 ac, 97.00% Impervious,  Inflow Depth = 2.16"    for  2-yr Wilkins event
Inflow = 13.66 cfs @ 11.98 hrs,  Volume= 0.745 af
Outflow = 5.52 cfs @ 12.10 hrs,  Volume= 0.745 af,  Atten= 60%,  Lag= 6.9 min
Discarded = 0.09 cfs @ 6.63 hrs,  Volume= 0.292 af
Primary = 5.42 cfs @ 12.10 hrs,  Volume= 0.453 af

Routing by Stor-Ind method, Time Span= 1.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 920.07' @ 12.10 hrs   Surf.Area= 0.186 ac   Storage= 0.321 af

Plug-Flow detention time= 283.0 min calculated for 0.745 af (100% of inflow)
Center-of-Mass det. time= 283.1 min ( 1,053.3 - 770.2 )

Volume Invert Avail.Storage Storage Description

#1A 917.50' 0.317 af 101.17'W x 79.97'L x 7.00'H Field A
1.300 af Overall - 0.508 af Embedded = 0.792 af  x 40.0% Voids

#2A 918.50' 0.508 af ADS_StormTech MC-7200 +Cap  x 121  Inside #1
Effective Size= 91.2"W x 60.0"H => 26.68 sf x 6.59'L = 175.9 cf
Overall Size= 100.0"W x 60.0"H x 6.95'L with 0.36' Overlap
121 Chambers in 11 Rows
Cap Storage= 39.5 cf x 2 x 11 rows = 869.0 cf

0.825 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Discarded 917.50' 0.500 in/hr Exfiltration over Surface area   
#2 Device 4 918.90' 17.0" W x 12.0" H Vert. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Device 4 923.50' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Primary 917.50' 18.0"  Round Culvert   L= 99.7'   Ke= 0.500   

Inlet / Outlet Invert= 917.50' / 915.66'   S= 0.0185 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

Discarded OutFlow  Max=0.09 cfs @ 6.63 hrs  HW=917.57'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.09 cfs)

Primary OutFlow  Max=5.42 cfs @ 12.10 hrs  HW=920.07'   (Free Discharge)
4=Culvert  (Passes 5.42 cfs of 11.47 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 5.42 cfs @ 3.83 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

32,452 CF. Volume
routed to BMP from
LOD.

12,720 CF. Infiltration
volume routed by
BMP.
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Pond 7P: Underground ADS Tank

Inflow
Outflow
Discarded
Primary

Hydrograph
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Inflow Area=4.130 ac

Peak Elev=920.07'

Storage=0.321 af
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Hydrograph for Pond 7P: Underground ADS Tank

Time
(hours)

Inflow
(cfs)

Storage
(acre-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

1.00 0.00 0.000 917.50 0.00 0.00 0.00
3.00 0.02 0.000 917.50 0.01 0.01 0.00
5.00 0.07 0.003 917.54 0.05 0.05 0.00
7.00 0.12 0.006 917.58 0.09 0.09 0.00
9.00 0.24 0.018 917.74 0.09 0.09 0.00

11.00 0.60 0.060 918.31 0.09 0.09 0.00
13.00 0.68 0.205 919.32 1.34 0.09 1.24
15.00 0.32 0.165 919.06 0.40 0.09 0.31
17.00 0.21 0.155 919.00 0.25 0.09 0.15
19.00 0.16 0.150 918.97 0.19 0.09 0.09
21.00 0.13 0.146 918.95 0.15 0.09 0.05
23.00 0.12 0.144 918.93 0.13 0.09 0.03
25.00 0.00 0.136 918.88 0.09 0.09 0.00
27.00 0.00 0.120 918.79 0.09 0.09 0.00
29.00 0.00 0.105 918.69 0.09 0.09 0.00
31.00 0.00 0.089 918.59 0.09 0.09 0.00
33.00 0.00 0.074 918.50 0.09 0.09 0.00
35.00 0.00 0.058 918.29 0.09 0.09 0.00
37.00 0.00 0.043 918.08 0.09 0.09 0.00
39.00 0.00 0.028 917.87 0.09 0.09 0.00
41.00 0.00 0.012 917.66 0.09 0.09 0.00
43.00 0.00 0.001 917.51 0.02 0.02 0.00
45.00 0.00 0.000 917.50 0.00 0.00 0.00
47.00 0.00 0.000 917.50 0.00 0.00 0.00
49.00 0.00 0.000 917.50 0.00 0.00 0.00
51.00 0.00 0.000 917.50 0.00 0.00 0.00
53.00 0.00 0.000 917.50 0.00 0.00 0.00
55.00 0.00 0.000 917.50 0.00 0.00 0.00
57.00 0.00 0.000 917.50 0.00 0.00 0.00
59.00 0.00 0.000 917.50 0.00 0.00 0.00
61.00 0.00 0.000 917.50 0.00 0.00 0.00
63.00 0.00 0.000 917.50 0.00 0.00 0.00
65.00 0.00 0.000 917.50 0.00 0.00 0.00
67.00 0.00 0.000 917.50 0.00 0.00 0.00
69.00 0.00 0.000 917.50 0.00 0.00 0.00
71.00 0.00 0.000 917.50 0.00 0.00 0.00
73.00 0.00 0.000 917.50 0.00 0.00 0.00
75.00 0.00 0.000 917.50 0.00 0.00 0.00
77.00 0.00 0.000 917.50 0.00 0.00 0.00
79.00 0.00 0.000 917.50 0.00 0.00 0.00
81.00 0.00 0.000 917.50 0.00 0.00 0.00
83.00 0.00 0.000 917.50 0.00 0.00 0.00
85.00 0.00 0.000 917.50 0.00 0.00 0.00
87.00 0.00 0.000 917.50 0.00 0.00 0.00
89.00 0.00 0.000 917.50 0.00 0.00 0.00
91.00 0.00 0.000 917.50 0.00 0.00 0.00
93.00 0.00 0.000 917.50 0.00 0.00 0.00
95.00 0.00 0.000 917.50 0.00 0.00 0.00

Period of
Infiltration

End of
Infiltration
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Stage-Area-Storage for Pond 7P: Underground ADS Tank

Elevation
(feet)

Surface
(acres)

Storage
(acre-feet)

917.50 0.186 0.000
917.60 0.186 0.007
917.70 0.186 0.015
917.80 0.186 0.022
917.90 0.186 0.030
918.00 0.186 0.037
918.10 0.186 0.045
918.20 0.186 0.052
918.30 0.186 0.059
918.40 0.186 0.067
918.50 0.186 0.074
918.60 0.186 0.090
918.70 0.186 0.106
918.80 0.186 0.122
918.90 0.186 0.138
919.00 0.186 0.154
919.10 0.186 0.170
919.20 0.186 0.186
919.30 0.186 0.202
919.40 0.186 0.218
919.50 0.186 0.233
919.60 0.186 0.249
919.70 0.186 0.265
919.80 0.186 0.280
919.90 0.186 0.296
920.00 0.186 0.311
920.10 0.186 0.326
920.20 0.186 0.342
920.30 0.186 0.357
920.40 0.186 0.372
920.50 0.186 0.387
920.60 0.186 0.401
920.70 0.186 0.416
920.80 0.186 0.431
920.90 0.186 0.445
921.00 0.186 0.460
921.10 0.186 0.474
921.20 0.186 0.488
921.30 0.186 0.502
921.40 0.186 0.516
921.50 0.186 0.530
921.60 0.186 0.543
921.70 0.186 0.557
921.80 0.186 0.570
921.90 0.186 0.583
922.00 0.186 0.596
922.10 0.186 0.609
922.20 0.186 0.621
922.30 0.186 0.633
922.40 0.186 0.645
922.50 0.186 0.657
922.60 0.186 0.668

Elevation
(feet)

Surface
(acres)

Storage
(acre-feet)

922.70 0.186 0.679
922.80 0.186 0.690
922.90 0.186 0.700
923.00 0.186 0.710
923.10 0.186 0.719
923.20 0.186 0.727
923.30 0.186 0.735
923.40 0.186 0.743
923.50 0.186 0.751
923.60 0.186 0.758
923.70 0.186 0.766
923.80 0.186 0.773
923.90 0.186 0.781
924.00 0.186 0.788
924.10 0.186 0.795
924.20 0.186 0.803
924.30 0.186 0.810
924.40 0.186 0.818
924.50 0.186 0.825

6,011 CF. Storage
volume retained
by the BMP below
the lowest orifice.



 

 

 

 

 

 

 

 

 

ROOF LEADER CALCULATIONS 

 

  



Roof Leader - Flow Calculations

Project: Benderson Development - Commercial Retail

Red Swing Project #: 22-1050

Prepared By: ICB Checked By: JOW

Date: 2/13/2023 Date: 2/14/2023

Meadow D Woods D Impervious

0.40 0.20 0.87

1 0.00 0.00 0.39 0.39 0.87

2 0.00 0.00 0.11 0.11 0.87

*Culvert number 1 flows from the proposed retail building. Culvert number 2 flows from the proposed fast food building.

** Runoff Coefficients obtained from PWSA Manual for Developers Version 5 - 2/2013 and PA DEP E&S Manual Published March 2012

Culvert No.*
Total Area

(ACRES)
Weighted Runoff Coefficient

Runoff Coefficient**



Roof Leader - 25-yr Flow Calculations

Project: Benderson Development - Commercial Retail

Red swing Project #: 22-1050

Prepared By: ICB Checked By: JOW

Date: 2/13/2023 Date: 2/14/2023

Culvert No. Drainage Area (AC)
Temporary (T) or 

Permanent (P)

Storm 

Duration/Time of 

Concentration (min)

Design 

Storm

Intensity 

(in/hr)*

Runoff 

Coefficient

Flow, Q=CiA 

(cfs)
Slope (%) Pipe Size (in)

Full Pipe Capcity 

(cfs)**

1 0.39 P 6.0 25-year 6.77 0.87 2.32 2.0 10.0 3.14

2 0.11 P 6.0 25-year 6.77 0.87 0.65 6.9 6.0 1.48

*Storm event intensity derived from NOAA data.

**Calculation provided to calculate flow rate from surface. All collection/conveyance facilities shall be designed to convey the 25-year frequency strom peak flow rate.



Roof Leader - 100-yr Flow Calculations

Project: Benderson Development - Commercial Retail

Red swing Project #: 22-1050

Prepared By: ICB Checked By: JOW

Date: 2/13/2023 Date: 2/14/2023

Culvert No. Drainage Area (AC)
Temporary (T) or 

Permanent (P)

Storm 

Duration/Time of 

Concentration (min)

Design 

Storm

Intensity 

(in/hr)*

Runoff 

Coefficient

Flow, Q=CiA 

(cfs)
Slope (%) Pipe Size (in)

Full Pipe Capcity 

(cfs)**

1 0.39 P 6.0 100-year 8.08 0.87 2.76 2.0 10.0 3.14

2 0.11 P 6.0 100-year 8.08 0.87 0.78 6.9 6.0 1.48

*Storm event intensity derived from NOAA data.

**Calculation provided to calculate flow rate from surface.



 

 

 

 

 

 

 

 

 

ANTI-SEEP COLLAR CALCULATIONS 

 

  



MADE BY: ICB

DATE: 2/13/2023

CHECKED BY: JOW

DATE: 2/14/2023 Length of Pipe: 99.69

Inlet Invert: 917.50

Outlet Invert: 915.66

From page 204 of the PADEP E&S Manual: Top of dewatering volume: 924.30

z (ft) : 2

Pipe diameter (in): 18

Number of collars to try: 2

Where:

y = Distance from upstream invert of principal spillway riser to top of dewatering volume

=  924.30 -917.50

= 6.8 ft Check L>Ls: Yes

Ls for calculation = 44

z = Horizontal component of upstream embankment slope Side Dimension (S) = 5

= 2

p = Pipe slope

 = 0.018  ft/ft

Ls= 6.80 ft (2 + 4) [1 + 0.018 / (0.25 - 0.018 )]

 = 44.0 ft

For a permanent basin, the increase in flow path is 15%

Lf= 44 ft x 1.15

 = 50.6 ft

Minimum collar projection (Vmin) = flow path increase/twice the number of collars

Using 2 collars:

Vmin = (50.6 ft - 44 ft) / 2 (2)

= 1.65 ft

Check the min. and max. spacing for collars:

Min = 5 x 1.65 ft

= 8.2 ft

Max = 14 x 1.65 ft

= 23.1 ft

Space collars evenly along length of pipe in phreatic zone

Spacing = Ls /( No. of collars +1)

= 44 ft / (2 + 1)

= 15 ft

BENDERSON DEVELOPMENT - 

COMMERCIAL RETAIL

PROJECT NUMBER 22-1050

ANTI-SEEP COLLAR CALCULATION

CHAMBER SYSTEM OUTLET PIPE

Use 2 - 5 ft by 5 ft collars, spaced at 15 ft starting at the pipe inlet



 

 

 

 

 

 

 

 

 

RIPRAP CALCULATIONS 
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TABLE 6.6 
Riprap Gradation, Filter Blanket Requirements, Maximum Velocities 

Percent Passing (Square Openings) 

Class, Size 
NO. 

 
 

R-8 

 
 

R-7 

 
 

R-6 

 
 

R-5 

 
 

R-4 

 
 

R-3 Rock Size 
(Inches) 

42 100      

30  100     

24 15-50  100    

18  15-50  100   

15 0-15      

12  0-15 15-50  100  

9    15-50   

6   0-15  15-50 100 

4    0-15   

3     0-15 15-50 

2      0-15 

Nominal 
Placement 
Thickness 
(inches) 

 
63 

 
45 

 
36 

 
27 

 
18 

 
9 

 
Filter 

Stone1 

 
AASHTO #1 

 
AASHTO #1 

 
AASHTO #1 

 
AASHTO #3 

 
AASHTO #3 

 
AASHTO #57 

Vmax 
(ft/sec) 

 
17.0 

 
14.5 

 
13.0 

 
11.5 

 
9.0 

 
6.5 

Adapted from PennDOT Pub. 408, Section 703.2(c), Table C 

 
 

1 This is a general standard.  Soil conditions at each site should be analyzed to determine actual filter 
size.  A suitable woven or non-woven geotextile underlayment, used according to the 
manufacturer's recommendations, may be substituted for the filter stone for gradients < 10%. 

 

TABLE 6.7 
Comparison of Various Gradations of Coarse Aggregates 

 

Total Percent Passing 

AASHTO 
NUMBER 

6 ½   4" 3 ½" 2 ½  2" 1 ½ " 1" 3/4 " 1/2" 3/8" #4 #8 #16 #30 #100 

1  100 90-100 25-60  0-15  0-5        

3    100 90-100 35-70 0-15  0-5       

5      100 90-100 20-55 0-10 0-5      

57      100 90-100  25-60  0-10 0-5    

67       100 90-100  20-55 0-10 0-5    

7        100 90-100 40-70 0-15 0-5    

8         100 85-100  10-30 0-10 0-5   

10          100 75-100    10-30 

PennDOT Publication 408, Section 703.2(c), Table C 
 

Tables 6.6 and 6.7 should be placed on the plan drawings of all sites where riprap channel linings are 
proposed.  
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Riprap Apron Discharge Point 001 25yr/24hr
Q = 10.69 cfs Vel = 8.86 fps
Pipe Dia. => Do = 18 in.
3Do = 5ft, La = 10ft, W = 15ft
USE Min R-4 Riprap Vmax=9.0 fps
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Riprap Apron Discharge Point 001 100yr/24hr
Q = 13.71 cfs Vel = 9.19 fps
Pipe Dia. => Do = 18 in.
3Do = 5ft, La = 13ft, W = 18ft
USE Min R-5 Riprap Vmax=11.5 fps



 

 

 

 

 

 

 

APPENDIX F 

 

ARTUSO CONSTRUCTION ENGINEERING 

CONSULTANTS, INC. INFILTRATION TESTING 

REPORT, DATED FEBRUARY 9, 2023 

  



































 

 

 

 

 

 

 

APPENDIX G 

 

POST-CONSTRUCTION STORMWATER 

MANAGEMENT PLANS AND DETAILS 

 













Geotechnical and Environmental Consulting Engineers 

 

BARRON & ASSOCIATES, P.C. 

10440  Main Street 
Clarence, New York    14031 

   
  Tel:   (716) 759-7821                   www.barronandassociatespc.com                    Fax:   (716) 759-7823 
 
March 31, 2014 Job No: 14-523 
 
Benderson Development Company, LLC  
570 Delaware Avenue 
Buffalo, New York 14202   
 
ATTN: Mr. Matt A. Oates, P.E. 
 
RE: Geotechnical Engineering Report  
 Proposed Retail Plaza  
 3475 William Penn Highway (U.S. Route 22)  
 Township of Wilkins, Allegheny Co., PA 15146 
 (PO # 01-305728, Property/Job # 2669J02)  
 
Gentlemen:  
 
This report presents the findings of the subsurface investigation program and geotechnical engineering 

recommendations for the above referenced project.  The geographic orientation of the project site is 

illustrated on the U.S. Geologic Survey (USGS) site location map in Figure No. 1.  The project site is 

illustrated in Figure No. 2, entitled "Test Boring Location Plan", which includes: approximate location of 

15 current test borings (B-108; not drilled) drilled by Buffalo Drilling Company, Inc. (BDC) and 11 

previous test borings that were drilled for ACA Engineering, Inc. (ACA), ground surface elevations; and 

additional site details.   

 

A report was previously prepared for this site, by ACA Engineering, Inc. (ACA), ACA Project No. 

P10204x10, titled, “Former Circuit City Store,” and dated November 24, 2010.  This previous report was 

prepared for Benderson Development Company, Inc.  The reader may refer to this previous report 

relative to any citations of the boring logs, laboratory data, findings, and previous recommendations.   

 
EXPLORATION METHODS 

Sampling Method:  A truck mounted Diedrich D-120 rotary drill rig was used to drill 15 current test 

borings to depths of approximately ten to 80 feet below the ground surface by using 2-1/4 inch and 4-

1/4 inch inside diameter (ID), continuous flight hollow stem augers.  Soil samples were recovered by 

driving a standard split-spoon sampler (2-foot long by 1-3/8 inch inside diameter) 24 inches with a 140-

pound hammer falling 30 inches per blow (ASTM D1586).  The number of blows from six to 18 inches 

of penetration is defined as the Standard Penetration Test (SPT) N-value.  Auger refusal, which may 

infer the top of bedrock, was encountered at B-109 and B-116.   
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Groundwater conditions are documented in the field on the driller’s logs for each test boring.  The depth 

to groundwater is checked and measured through the hollow stem augers at the completion of the 

sampling efforts.    

 
Classification:  The retrieved soil samples from the test borings were initially logged in the field by the 

driller, and a portion of each soil sample was placed and sealed in a glass jar.  Boring logs, which are 

included in Appendix A-2, were based upon the field logs and a second visual classification of 

recovered soil samples in the laboratory by a geologist.  Classification of soil samples, as noted on the 

borings, is based on the Unified Soil Classification System (USCS) in the ASTM D2487/D2488.  Refer 

to Appendix B entitled, "Geotechnical Reference Standards", for an explanation of the terminology that 

is used for soil and rock descriptions.  

 
Laboratory Testing:  Laboratory soil testing was undertaken on several retrieved split spoon samples. 

The overall laboratory soil-testing program consisted of the following test methods: 

 Particle-size Analysis with Hydrometer ASTM D422 

 Water (Moisture) Content of Soil ASTM D2216 

 Liquid Limit, Plastic Limit, and Plasticity Index of Soils ASTM D4318 
 
Table No. 1 presents the tabulated results of the physical/soil index properties.  The associated 

graphical illustrations of the data are included in Appendix C.    

 
SITE AND SUBSURFACE CONDITIONS 

General:  The proposed site for development is located at 3475 William Penn Highway (U.S. Route 22) 

in the Township of Wilkins, Allegheny County, New York.  Development will include the construction of 

retail shopping plaza with associated parking and roadway areas east of the existing Pep Boys building. 

 As shown in Figure No. 2, a large stone building pad exists in the central portion of the site and 

represents the footprint of the former Circuit City building which has previously been demolished.  The 

remainder of the site for development was noted to consist of asphalt paved area, landscaped grass 

and brushy tree lined borders.  The overall site topography slopes downward from the northwest toward 

the southeast.  Wetland buffers/areas are noted to exist to the north of the proposed development.  As 

shown in Figure No. 3, a large portion of the south central portion of the site was filled with random fill 

material many years prior to the construction of the former Circuit City building.  Fill depths range from 

20 to greater than 60 feet with the deepest sections closest to William Penn Highway in the south.  

Contours representing the depths to natural soils are presented in Figure No. 3 and form a pattern 

typical of drainage swales which existed prior to the installation of the storm water drainage system and 

backfill placement.   
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In general, subsurface conditions are noted to consist of an asphalt pavement and subbase stone layer 

overlying granular and cohesive fill material atop naturally deposited cohesive soils glacial till over 

apparent weathered bedrock.  Although not encountered at any of the current test boring locations, 

variable topsoil thicknesses may be expected in the landscaped areas surrounding the existing 

structures and asphalt.   

  
Subsurface Soil Conditions:  Beneath the asphalt pavement and subbase layer, an approximate two to 

60 foot layer of cohesive fill exists, except at borings B-101, B-102, B-103, B-107 and B-109.  The 

cohesive fill consists primarily of very stiff and moderately plastic silty clay with lesser amounts of gravel 

and sand.  Trace to little amounts of brick, slag, construction lumber and fragmented weathered shale 

are also present in random pockets throughout the site.  Moisture contents of retrieved samples are 

noted to be in  primarily moist states.  

 
Beneath the fill material and/or beneath the asphalt pavement and subbase layer, a deposit of cohesive 

glacial till exists and extended the full depth drilled at all of the boring locations except B-105, B-106, B-

111 and B-114.  The cohesive till consists of a slightly to moderately plastic silty clay with varying 

amounts of fine-sized to coarse-sized sand and gravel.  The consistency of this cohesive till generally 

ranged from very stiff to hard states.  Isolated pockets of till noted to be in a stiff state are also present.  

The moisture content of the cohesive till is primarily moist.    

 

A zone of weathered shale bedrock is present beneath the glacial till and/or fill material at borings B-

105, B-106, B-111, B-114 and between an upper and lower layer of till at B-109.  This unit consists 

generally of dense to very dense sand to gravel sized fragments of weathered shale.  Moisture contents 

are noted to be in a moist state.  This unit is typical of a decomposing bedrock unit which has been 

eroding and weathering in place.   

 
Within the glacial till and weathered shale zone, spoon refusal (i.e., N-values of 50+ to 100+) and very 

hard drilling conditions were typically encountered, and may also reflect a boulder/cobble condition.  

The ability to auger, with the drill rig, to these levels would suggest that the upper cobbles-boulders or 

weathered bedrock can be removed with conventional excavating equipment (e.g., backhoes, 

excavators, caisson/drilled pier drill rigs). 

 
Bedrock:  Auger refusal, which is generally inferred to be top of bedrock, was encountered at test 

borings, B-109 and B-116.  The depths to the apparent bedrock surface ranged from approximately 23 

to 77 feet below the ground surface.  This apparent top of bedrock surface roughly parallels the ground 

surface topography and represents a south trending slope.  Rock coring efforts would be required to 

confirm the bedrock type and character.  Based upon regional geology, bedrock is expected to be either 

the shale or sandstone units of the Pennsylvanian Epoch.  
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Groundwater:  Appreciable amounts of groundwater were encountered at only one test borings B-109 

at the completion of drilling operations.  The measured depth to groundwater ranged was approximately 

14 feet below the ground surface (elevations of 916.0 feet) and appear to reflect a pocket of 

groundwater within the weathered shale bedrock. 

 
Note that the groundwater readings were taken at completion of drilling efforts and, therefore, an 

adequate amount of time for the groundwater level to recharge to static conditions was probably not 

allowed.  Fluctuations in the groundwater level may occur due to other factors than those present 

during field operations.  

 
EARTHQUAKE/SEISMIC CONSIDERATIONS 

Site Class Definition:  For the given site conditions, the most applicable site definition is Site Class D, 

as listed in Table 1613.5.2 of the 2009 IBC.   

 
Liquefaction Potential:  For the project site, the design spectral response acceleration parameters SDS, 

at 0.2 seconds, and SD1, at one second, are 0.13g and 0.08g (g = 32.2 feet/sec2), respectively, for Site 

Class D in this part of Allegheny County, Pennsylvania.  These values have a two percent probability of 

being exceeded in 50 years.  Based upon the above conditions and an approximate magnitude VI 

earthquake on the Richter Scale, the potential for liquefaction or settlement of the Site Class D soils is 

considered low.   

 
FOUNDATION DESIGN AND CONSTRUCTION RECOMMENDATIONS 

General:  This section will present and discuss recommendations on foundation design and 

construction, placement of controlled fills, and subgrade and base layer requirements for concrete floor 

slabs, paved parking and roadway areas.  At this time, the size and location of the proposed structure is 

unknown. This report will discuss shallow foundation and slab-on-grade recommendation for the 

hatched building area noted on Figure No. 4. The site area south of the noted conventional footings 

development area will require deep foundations with structural floor slab. Further discussion and 

refinement of deep foundation options, which include driven piles or drilled piers, will require a few deep 

test bores with deep rock cores extending to 100 feet or deeper. Foundation costs to develop the front 

portion of the site would be four times or more greater than convention footing and slab-on-grade costs. 

 
For purposes of this report, top of finish floor for the proposed hatched area on Figure No. 4 is 

estimated as elevation 931 feet. Exterior grade will be one-half foot or more below finished floor.  The 

maximum design bearing wall and column loads for the proposed retail facility are not expected to 

exceed five kips per lineal foot and 100 kips, respectively.  The maximum live floor load is taken as 100 

pounds per square foot.  
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Site Preparation and Earthwork:  General site preparation will include the demolition and complete 

removal of any encountered foundations and floor slabs, and removing all unsuitable surficial material 

(i.e., asphalt pavement, concrete, brick, expansive slag, organic or topsoil layer, and construction and 

demolition-like fill) to a depth where firm, granular or cohesive fills or naturally occurring soils are 

encountered.  It is recommended, particularly in the location of the proposed structure, that any slag 

and/or cinder/ash containing material, if encountered, should be tested to determine the expansion and 

corrosion characteristics prior to use on-site.  Any rubble-like and brick fill, boulders, or wood fill in 

particular, if encountered, will require undercutting.  The proposed building and asphalt/concrete paved 

areas are to be proofrolled with a fully loaded ten-wheel dump truck.  All encountered soft and disturbed 

zones should be undercut and stabilized with granular fill placed in compacted lifts prior to placement of 

additional fill materials above.  Refer to Appendix E entitled "General Earthwork Specification" for 

definition of fill types and gradation, recommended minimum compaction requirements for various site 

developments, and placement and compaction methods.   

 
As shown in Figure No. 2, the proposed development site was occupied by a 40,000 square foot, single 

story structure. Since cavities (from the footings, foundation walls, basements, and tanks, as 

encountered) would remain, backfilling in compacted lifts with several feet of controlled select granular 

fill, such as a number two crusher run stone or with suitable stripped and approved on-site fill material, 

is required.     

 
It is unknown if any former residential/commercial structures existed on the project building site.  It is 

also unknown if any former footings and foundation walls may be buried at the proposed building site. 

Septic tank locations and the abandonment conditions or practices are normally unknown.  If 

encountered during site development, it is recommended that the tanks should be properly removed 

under the applicable local and state regulations.  The remaining cavities should be backfilled with select 

granular fill that is placed in compacted lifts.   

 
Shallow Foundation:  The recommended foundation type for the hatched building area on Figure No. 4 

is shallow footings.  The footings are recommended to bear at four feet or lower below existing grade 

and on the very stiff-hard cohesive glacial till or, alternatively, bear on an approved compacted granular 

fill that extends through this depth range.  Footings may bear within this depth zone when firm/hard or 

better natural cohesive glacial till conditions are encountered and approved at a shallower depth.  The 

central portion of the front or south wall will require undercuts extending to depths of ten feet or more.     

 
Continuous strip and spread exterior footings would bear at a relative elevation of four feet or lower 

below final grade.  The exterior footings are to bear on the very stiff-hard or better/thoroughly 

compacted natural silty clay glacial till or, alternatively, on a layers of thoroughly compacted (minimum 

of 95 percent of the maximum dry density by ASTM D 1557) select/approved granular fill that extends 
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to firm/approved and thoroughly compacted natural silty clay glacial till.  Again, the central portion of the 

front wall will require deeper undercuts. Interior column/wall footings are also recommended to bear on 

the same respective glacial till conditions and elevations as the exterior footings, or on similar depths of 

compacted select granular fill. 

 
Wall footings should have a minimum two-foot width and column footings should have a minimum 

three-foot width.  Based on the above described conditions, the recommended maximum net allowable 

foundation bearing pressure is 2,000 pounds per square foot (psf) of footing bearing area on the natural 

silty clay glacial till soil.  All footings for the proposed building are recommended to be designed near 

the same contact pressure. The recommended maximum net allowable foundation bearing pressures 

are based on generally accepted design methods for cohesionless and cohesive soil conditions.  Based 

on the provisions of the above recommendations and estimated design requirements and utilization of 

proper construction procedures and experienced field supervision and testing personnel, total and 

differential settlements are estimated to be less than one inch and 3/4's inch, respectively.  Refer to the 

engineering computations, which are included as Appendix D, for additional foundation design and 

construction details.   

 
Additional Foundation Considerations:  In addition to the above, the following recommendations will 

provide additional assurances with regard to proper foundation construction.   
 

a) All fill placed beneath, adjacent, or above foundations must comply with the "General Earthwork 
Specification", included as Appendix E.   

 
b) Backfill of foundations with approved select granular fill must be completed prior to placement of 

substantial superstructure loads, except for basement walls or substructure areas that may 
additionally require superstructure loads and possibly internal bracing.   

 
c) The upper existing fill and natural soil materials may rut and “pump” if exposed to excessive 

surface water and repeated construction traffic.  Proper site management and fill placement 
operations are needed to minimize costly undercuts and subgrade repairs prior to placement of 
concrete slabs and asphalt pavement.  It is noted that construction during wet/rainy and/or Fall 
and Spring conditions may require added precautions and possibly a thicker base layer to 
maintain a stable subgrade condition.   

 
d) Step footings, if utilized, should have a rise to run ratio of 1:2, with a two-foot maximum rise and 

a four-foot minimum run between steps or as recommended by the design structural engineer.  
 

e) The central portion of the south or front wall is recommended to have footing depth of six feet 
and a minimum five foot undercut.  

 

Stabilization of Excavations:  The trench/excavation sidewall stability concerns can be addressed with 

the Occupational Safety and Health Act (OSHA) requirements as set forth in Subpart P of 29 CFR Part 

1926, Sections 1926.650 to 1926.652.  In lieu of a properly designed shoring system, side slopes of the 

trench excavation should be one on one (vertical to horizontal distance) or flatter in cohesive soils or 

one on one and one-half or flatter in the granular materials, as required by OSHA.   
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Water must not be allowed to accumulate or pond on exposed foundation bearing grades.  Surface 

water and groundwater from within the excavation must be either pumped, diverted or channelized by 

gravity flow to effectuate the construction of the proposed foundation.   

 
Retaining Walls:  While not a unique design concern, retaining wall/loading dock structures or other 

substructures, if considered, must be adequately designed and constructed to support horizontal soil 

pressures and surface loads.  The following recommendations will provide additional assurances with 

regard to proper design and construction of retaining walls and fixed/restrained loading dock walls.  
 

a) Design the wall foundation based on the previously recommended maximum net allowable 
bearing capacity and bearing conditions.   

 
b) Cantilever (such as, retaining) walls and fixed/restrained (such as, loading dock) walls must be 

adequately designed and constructed to support horizontal soil pressures and surface loads.   
 
c) Uniformly distributed surface surcharge loads should be applied at 100 percent of the load times 

the appropriate lateral earth pressure coefficient to the retaining/loading dock wall.  The lateral 
design stress on the wall is the sum of the equivalent lateral fluid pressure and other applied 
surface stresses and subsurface stresses (i.e., footings).   

 
d) The recommended at rest (rigid wall), active, and passive earth pressure coefficients for select 

granular sandy gravel fill against an earth retaining structure/wall are 0.76, 0.24, and 2.8, 
respectively.  The respective equivalent lateral fluid pressures are recommended to be 90, 30 and 
330 psf per foot depth, which are based upon a moist, compacted unit backfill weight of 120 pcf. 
The at rest value would account for the average expected compaction induced stresses and/or the 
potential influences of hydrostatic pressure.  
 

e) The equivalent static lateral fluid pressure on a wall from earthquake/seismic induced loading is 
recommended to be at least equal to the unit weight of the backfill soil for a soil that is at or near a 
saturated state.  For unsaturated backfill soil conditions, it is recommended that an additional 
lateral stress to the wall will be treated as a uniformly distributed lateral load on the wall (in psf) 
and will be equal to eight times (for Site Class C soils) to 16 times (for Site Class E soils) the 
height of the wall, in feet (for a soil backfill unit weight of 120 pcf).  This multiplying factor is based 
upon the maximum considered acceleration, that results from an earthquake with a 0.2 second 
spectral response for the specific site and having a two percent probability of being exceeded in 
50 years.   

 
f) Lateral stresses from surface loading (such as, trucks) would not generally be a design concern if 

the load is transient and the loading is at a horizontal distance from the subsurface wall that is 
greater than the depth of the subsurface cavity.  The geotechnical engineer should be consulted 
once the type and magnitude of the surface loading are identified.   

 
g) Lateral stresses from subsurface loading (such as, the proposed building footings) would 

generally be considered a design concern if the edge of the loaded area is at a horizontal distance 
from the subsurface wall that is in the range of three times the footing width for wall/continuous 
footings or twice the footing width for individual column footings.  The geotechnical engineer 
should be consulted once the type and magnitude of the foundation loading are identified.  

 
h) The recommended resisting passive earth pressure coefficient includes a factor of safety of 1.5 

and would correlate to a total resistive passive pressure of about 2.6 kips for a four foot high wall.  
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i) The friction factor or coefficient of sliding friction for concrete footing of a retaining wall or 
foundation wall is recommended to be 0.35 on a silty sand interface or 0.60 if cast against a 
clean, sound and rough bedrock interface.   

 
j) The minimum recommended factors of safety against overturning of a retaining wall are 1.5 for a 

clean/silt-free compacted granular backfill and 2.0 for a compacted cohesive backfill.   
 
k) Long term dewatering of the foundation backfill, as is customarily applied in practice for 

substructure conditions (i.e., basements, recessed loading docks, retaining walls, etc.), would 
consist of a minimum four-inch diameter drain tile or perforated/slotted pipe with the invert placed 
near the footing elevation (exterior backfill side and interior basement side).  These pipes would 
be protected by an open/uniformly graded granular backfill filter with a minimum six-inch 
thickness.  The collected groundwater and infiltrated surface water would ultimately be conveyed 
by gravity drainage to a sump pit and pump or other appropriate water conveyance system.   

 

First Floor Slab:  For the most part and based on test results for similar soils/fills, the slightly to 

moderately plastic silty clay soil/fill may be difficult to compact in a controlled manner considering the 

varying plasticity and natural moisture contents that are estimated to be wet of optimum, at the time of 

this investigation.  The excavated and approvable soil/fill types are not expected to be available in any 

reasonable quantities and may be expected to be suitable for re-use as general fill with the 

implementation of uniformly applied soil conditioning methods (i.e., drying and blending) and 

compaction, if additional volume of soil for wall backfill or for raising site grades is needed.    

 
Excavated and approvable granular (that is, inorganic sand or gravel) soil/fill is not expected to be 

available in any quantity, except possibly for the subbase gravel beneath the existing pavement and the 

floor slabs-on-grade.  For the most part, granular (that is, inorganic sand or gravel) soil/fill is expected 

to be acceptable for on-site re-use, as general/ordinary fill without substantial reworking and/or 

modification.  On-site materials are acceptable for re-use as general fill under the following conditions: 

properly sorted by soil type; free of deleterious materials, debris, and oversized items; dried, blended 

and placed at the proper moisture conditions; approved by qualified geotechnical personnel; and 

complies with Appendix E entitled, "General Earthwork Specification".  

 
These previously discussed soils or dissimilar excavated materials should not be commingled prior to 

their use on-site, unless designated for a green/vegetation area.  General fill material is recommended 

to be placed on prepared and approved subgrade and in accordance with previous recommendations.   

 
The approved subgrades will most likely consist of either the existing natural silty clay soils and/or a 

thoroughly compacted approved/select granular fill for the proposed first floor building. Above the 

approved subgrade, a minimum eight-inch select granular fill (i.e., number two crusher run stone or 

equal) layer is recommended as the base course for the concrete floor slab for the proposed building.  

The floor slab is recommended to have a minimum four-inch thickness or as determined by the design 

structural engineer.  The floor slab reinforcement should be provided through placement of wire mesh 
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or plastic fibers.  At the discretion of the design architect, a vapor barrier may be considered for use in 

the proposed structure.   

 
At the existing site grades and based upon the presence of the underlying properties of the natural 

soils/fills, the recommended subgrade modulus at the top of the base layer for a concrete first floor slab 

bearing on an eight inch thick compacted base layer and prepared soil/fill subgrade (i.e., minimum 92 

percent compaction) is recommended not to exceed 150 pounds per cubic inch (pci) with a Poisson 

Ratio of 0.40.  Isolation of the floor slab from the footings-piers-columns and walls does appear to be 

warranted.  

 
Parking and Roadway Facilities:  The characteristics of the natural silty clay soils/fills and the known 

frost penetration in Southern Pennsylvania requires that specific attention is provided to the design and 

construction of paved roadway and parking areas.  Depending upon the final grading plan and existing 

pavement thickness, individual sections of existing pavement will need to be evaluated relative to 

removal and reconstruction of a new pavement section or to utilizing short term/periodic treatments with 

thin asphalt overlays.   

 
It is recommended that the subgrade surface is adequately graded and/or underdrains are installed to 

prevent water accumulation.  Above the approved subgrade surface, a minimum eight-inch thick select 

granular layer is recommended as the base course for lightly traveled roadway and parking areas 

(standard duty section).  However, given the moisture sensitive nature of silty clay subgrade conditions, 

a geotextile filter and strength fabric may be required to stabilize.  Geotextile filter and strength fabric, 

on cohesive soil subgrades, and a minimum 12-inch thick base course are recommended for all truck 

routes and heavily traveled roadways (heavy duty section).   

 
The thickness of top and binder asphalt course layers should be determined in accordance with 

AASHTO methods.  In summary, the minimum recommended asphalt thicknesses for heavy duty 

section and standard duty section is three and one-half inches and three inches, respectively.  The top 

and binder course layers are recommended to be designed and constructed in accordance with 

Southern Pennsylvania Department of Transportation Standard Specification.   

 
Portland cement concrete slabs should have minimum thicknesses of five inches for the standard duty 

section and six inches for the heavy duty section or as determined by the design structural engineer. 

The maximum soil subgrade modulus at the top of the base layer for concrete slab design purposes is 

recommended not to exceed 150 pounds per cubic inch (pci), with a Poisson Ratio of 0.40.   

 
Limitations, Field Inspections and Monitoring:  This report is based on the preliminary information that is 

provided by project representatives and the subsurface conditions that were encountered at the test 

boring locations.  As detailed in Appendix F “Limitations”, modification regarding proposed 
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Portland cement concrete slabs should have minimum thicknesses of five inches for the standard duty

section and six inches for the heavy duty section or as determined by the design structural engineer.

The maximum soil subgrade modulus at the top of the base layer for concrete slab design purposes is

recommended not to exceed 150 pounds per cubic inch (pci), with a Poisson Ratio of 0.40.

Limitations. Field Inspections and Monitorinq: This report is based on the preliminary information that

is provided by project representatives and the subsurface conditions that were encountered at the test

boring locations. As detailed in Appendix F "Limitations", modification regarding proposed

building/structure location and other site developments can result in changes to provided

recommendations. lt is recommended that the geotechnical engineer be provided the opportunity to

generally review the final detailed design and contract specifications. Required earthwork and

foundation construction should be done under the supervision of experienced construction personnel

and in a manner consistent with proven methods. All site work should be carefully monitored and

tested by experienced geotechnical personnel to assure compliance with earthwork and foundation

construction specifi cations.

Thank you for the opportunity to assist on this project. lf questions should arise, please call the

undersigned at your earliest convenience.

Very truly yours,
BARRON & ASSOCIATES, INC.

idenUGeotechnical Engineer

q.3 .
Andrew J. Camping
Senior GeologisVProiect Manager

www.barronandassociatesDc.com

t4

6-ilV
and

NG COMPANY. INC.
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B&A JOB NO: 14-523

CLIENT: Benderson Development Company, LLC

PROJECT: Proposed Retail Plaza

3475 William Penn Highway (U.S. Route 22)

Township of Wilkins, Allegheny Co., PA 15146

ASTM 

D2216

ASTM 

D2974
ASTM D2166

ASTM 

D2166

ASTM D2487 /  

ASTM D2488 *

Gravel     Sand      Silt  Clay LL PL PI

(ft.) (%) (%) (psf) (pcf) (%) (%) (%) (%) (%) (%) (%) (  -  )

B-104 S-1 0.5-2 11.9 - - - - - - - - - - CL-Fill

S-2 2-4 9.3 - - - - - - - - - - CL-Till

S-3 4-6 11.8 - - - - - - - 33 22 11 CL-Till

S-4 6-8 11.1 - - - - - - - - - - CL-Till

S-5 8-10 14.5 - - - - - - - - - - CL-Till

S-6 10-12 11.4 - - - - - - - - - - CL-Till

S-7 15-17 16.9 - - - - - - - - - - CL-Till

B-107 S-1 0.5-2 3.3 - - - - - - - - - - SW-SM

S-2 2-4 7.0 - - - - - - - - - - CL-Till

S-3 4-6 10.2 - - - - - - - - - - CL-Till

S-4 6-8 13.8 - - - - - - - - - - CL-Till

S-5 8-8.2 0.0 - - - - - - - - - - NO SAMPLE

B-110 S-1 0-2 11.5 - - - - - - - - - - CL-Fill

S-2 2-2.8 8.8 - - - - - - - - - - CL-Fill

S-3 4-6 11.6 - - - - - - - 35 23 12 CL-Fill

S-4 6-8 10.7 - - - - - - - - - - CL-Fill

S-5 8-10 6.6 - - - - - - - - - - CL-Fill

S-6 10-12 12.8 - - - - - - - - - - CL-Fill

S-7 14-16 6.6 - - - - - - W.SHALE-Fill

S-8 19-21 4.3 - - - - - - W.SHALE-Fill

S-9 24-26 6.7 - - - - - - W.SHALE-Fill

S-10 29-30.3 28.9 - - - - - - - - - - CL-Fill

S-11 34-36 9.6 - - - - - - - - - - CL-Fill

S-12 39-41 23.8 - - - - - - - - - - CL-Fill

S-13 44-44.4 10.2 - - - - - - - - - - CL-Fill

S-14 49-51 5.4 - - - - - - - - - - CL-Fill

51.9 29.2 17.2 1.7

TABLE NO.  1

* Soil classification based on visual identification and soil classification of adjacent samples (as applicable). 

ASTM D422 ASTM D4318

Depth Moisture 

Content

Organic 

Matter 

Content

LABORATORY PHYSICAL SOIL TEST RESULTS

Wet 

Density

Sample 

No.

Unconfined 

Compressiv

e Strength

Atterberg LimitsGrain Size Analysis USCS                        

Soil                         

Classification

Boring 

No.

FAX (716)759-7823
(716)759-7821



B&A JOB NO: 14-523

CLIENT: Benderson Development Company, LLC

PROJECT: Proposed Retail Plaza

3475 William Penn Highway (U.S. Route 22)

Township of Wilkins, Allegheny Co., PA 15146

ASTM 

D2216

ASTM 

D2974
ASTM D2166

ASTM 

D2166

ASTM D2487 /  

ASTM D2488 *

Gravel     Sand      Silt  Clay LL PL PI

(ft.) (%) (%) (psf) (pcf) (%) (%) (%) (%) (%) (%) (%) (  -  )

B-115 S-1 0-2 12.5 - - - - - - - - - - CL-Fill

S-2 2-4 12.0 - - - - - - - - - - CL-Fill

S-3 4-6 10.6 - - - - - - - - - - CL-Fill

S-4 6-8 10.9 - - - - - - - - - - CL-Fill

S-5 8-9.4 11.9 - - - - - - - - - - CL-Fill

S-6 10-12 11.4 - - - - - - - - - - CL-Fill

S-7 14-16 8.0 - - - - - - - - - - CL-Fill

S-8 19-21 10.3 - - - - - - - - - - CL-Fill

S-9 24-26 7.8 - - - - - - - - - - CL-Fill

S-10 29-31 12.4 - - - - - - - - - - CL-Fill

S-11 34-36 4.3 - - - - - - - - - - CL-Fill

S-12 39-41 5.9 - - - - - - - - - - CL-Fill

S-13 44-46 77.7 - - - - - - - - - - CL-Fill

S-14 49-51 20.6 - - - - - - - - - - CL-Fill

S-15 54-56 18.3 - - - - - - SM/GM-Fill

S-16 59-61 23.2 - - - - - - SM/GM-Fill

S-17 64-64.8 20.7 - - - - - - SM/GM-Fill

S-18 69-71 17.7 - - - - - - - 33 22 11 CL

S-19 74-76 17.5 - - - - - - - - - - CL

49.0 41.2 9.8

Unconfined 

Compressiv

e Strength

Atterberg LimitsGrain Size Analysis USCS                        

Soil                         

Classification

Boring 

No.

TABLE NO.  1 CONT'D

* Soil classification based on visual identification and soil classification of adjacent samples (as applicable). 

ASTM D422 ASTM D4318

Depth Moisture 

Content

Organic 

Matter 

Content

LABORATORY PHYSICAL SOIL TEST RESULTS

Wet 

Density

Sample 

No.

FAX (716)759-7823
(716)759-7821



 
 
 
 
 
 
 
 

1 0 4 4 0  M A I N  S T R E E T  
C L A R E N C E ,  N . Y .  1 4 0 3 1  

( 7 1 6 )  7 5 9 - 7 8 2 1  
F A X   ( 7 1 6 )  7 5 9 - 7 8 2 3  

BARRON & ASSOCIATES, P.C.  & 

BUFFALO DRILLING COMPANY, INC. 

e-mail:         info@buffalodrilling.com 
info@barronandassiciatespc.com 
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TEST BORING LOGS AND SOIL CLASSIFICATIONS 

By ACA Engineering, Inc. 

Dated: November 24, 2010 

ACA, Inc. Project No. P10204X10 
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11.5

D
d ed ql: T

esf B
oring S

eN
icee. Inc.

D
rill M

dltod: H
olloyv S

E
m

 A
uger

D
,iU

W
: M

ey 12,2A
1O

A
C

A
 E

ngineedng, Inc.
40 W

estem
 A

venu€
P

ittsburgh, P
A

 15202
P

hone: (412) 761-1990
F

ax:, (4121 761-1998

H
ole S

ize: 7'

W
eglha: C

loudy

S
hs€t 1 ot 5



Prolect No: P10067x10

PFFct Former Circult City Store

Cllint Benderson DEvebptnent, LLC

Locatlon: Monroeviib. PA

A \

Borehole#; B-3

Elevafonr 926 +l

Englnoo/Ceologlst J. M€
Englneerlng, Inc,

SUBSURFACEFROFILE SAMPLE

N.Value
blot|'vft

1,0 , 3p. 5p .

E

-9
!t
g

Remalks
Eoo

E.o
E
ah

Descdprlion E

s
t
E
z

oo.
F

t.
EF

f
E
d

a
I

B
E,

21.i.

22:
i

23;

,o:

251

zo;

27:
:

tt:
29:

30;

31i

s2-:
:

tt:
34:

,u:

36:

37:

,t:

't
40:

l:_*
i3
35ii*s
.$
'*.$
.$iaa.
5*
t3!
33
3S
iF:

i*aa.
5*
iEaa.
5*a-ai

S€

s-9

s-10

s.l1

$

I ,t?

s-14

SS

ss

SS

ss

SS

ss

ss

21.0 -22.5

24.0-25.8

27.0 - 28.5

30.0 - 3r.5

33.0 - 34.5

36.0 - 36.3

39.0 - 40.5

3
3
3

woh
uroh
1E

woh
woh

4

5
10
10

wbh
3

49

50-4"

woh
16

1.5

0.8

u.t

1.5

1.1

0.3

1.5

[,loisl

l oisl

Dry

Moist

Mc|ist

Dry

Dry

Bro{^,n and gray silv
CLAY with rock
fragmenB and sand
(FrLL)

zu.i

35.t

I

I onreo av: rest Bodns se'vices, Inc. 
^3 r,Fi5,ilffill*ijl. Hore size: r 

I

I D,ill MEthod: Hollo/v Sbm Auger Pinsburgh, PA 15202 Weathen Cbudv II Phone: (412) 761-1980 |I DrtlDet€: May t2, 20i0 ";;;ii;2j'761:ri;l- 
sheer 2 ofs I



Prcleot l.lor Pl 0067x1 0

Prclect Former Circuit City Store

Cllene Benderson Development, LLC

Locatlon: Monroeville, PA

\

Eorehole #; B-3

Elevrtlon: 926 +i-

Enginoerrcoologlst J. Ma
Englneerlng, Inc.

SUBSURFACE PROFILE SAIIPLE

N-Value
blouis/ft10 30 50

o
3
!
g

Remarks
6.
E

E
E
u,

DeEcription €
o-

.8
E
z

o
CL

oE€
FF

q
i
.9
t0

eo
B
E
E

414

42:

ot:
*i
45:

46:
:

474

*:
49:

50:

51i

52:
=ut:

":
55:

so!
't

571

581
1

5sl
.l

601

-t.
3S
is
3$aa.
FSaaa
$*
i3i
tsaa.
F*

ffi
33i

rs
i*s
$s
F3i
a^aa

-aaaa.
{€

Btr,wn snd gray rock
fagmenF wih sand
(FtLL)

s-t5

$16

s-17

o-18

s-19

s-20

S-21

SS

ss

ss

ss

ss

SS

ss

42.0 - 43.5

45.0 - 46.5

48.0 - 49.5

51.0 - 52.5

54.0 - 55.5

57.0 - 58.5

60n-603

6

7
u

a
.t
12

wotl
6
4

5
16
36

woh
$roh
woh

sGJ"

IR

,tE

0.3

u.c

0.6

0.5

o2

Dry

Dry

Dry

Moist

Wet

wet

Wet

50.5

Ddled By: Te3t Boring Sarvlces, Inc.

Ddll Mehod: Hollofl Stem Aqer
D,ill Date: May 't2, 20t0

ACA Engineedng, Inc.
40 W€sl€rn Avenue
Pitbburgh, PA 15202

Phone: (412, 7C1-1990
Fax (412) 76't-1998

Hole Size; 7'

Wealhen Cbudy

Sheel 3 of 5



Prorect l{o: Pt@67x1O

Prclcct Former Ciruuit City Store

CllBnt BendeGon Development, LLC

Locrtlon: Monroeville. PA

Borehole#i B-3

Elevstlon: 926 +/.

N.Value
b|oflsn'r0 30 50

Brq,vn silty CLAY with
rcck fagmgnts, sed,
cattonaceous shels,
bftk tragments, coal
fragments, and wood
(Frtr)

s-22

$23

s-24

ss

ss

ss

SS

ss

SS

63.0 - 64.5

66,0 - 67.5

69.0 - 70.5

71.0 - 72.5

74.0 - 75.5

77.O - 77.1

11
4a

11

6
11
11

10
.10

8

7

8

15
12
15

50-1',

't.0

1.5

1.5

1.5

.R

Moderately s€ahered
gray SILTSTONE

Ddlled By Test Boring Se.vices. Inc.

Ddll Mehod: Ho o,, Stem Auget

Dflll DaE Mey 12, 2010

ACA Engineering, Inc.
40 Wedem Avenue

Pittsburgh, PA 15202
Phone: (412) 76'l-1990

FaK (412) 761-1gSE

Hol€ Size: 7'

Weelhec Cloudy

Sh€€[: 4 of 5



PtoJect Nor P10067x10

Proloct Former Circuit City Store

Cllont Ben lerson Development, LLC

Locaion: Monroeville, PA

-A.--.4 t\.
^-HR-Engineerlng, Inc.

Borehole#: B-3

Elevatlonr 926 +^

Englnoorlcoologlsi: J. Masben-Wil

SUBSURFACE PROFILE SAIITPLE

N-Value
btows/ft

10 30 50

E
0l

0t

E

RemarksE
Aoo

oI

.A

Deeaiptbn

E

g
E
z

&
.EcrE
EEoat(,)o

.E
D
=o6

bo
Iq,
e.

Medium-hard, very
brokeo to masgive, gr8y
SILTSTONE
RQD;3I!%

R-1 Core 79.5 - 86.5 7.0

End of Test Bqing tt6,b

Dtilled BS Test Boring Services, tnc.

Ddll Mehod: l-lottow Stem A!€er

Drill Datd May 12, 2010

ACA Engineering, Inc.
40 Wegtem Avenue
Pittsburgh, PA 152(n

Phone: (412) 761-1990
Fax (412) 761-1998

Hole Size: 7"

Weather: Cloudy

She€t 5 ot 5



P
rJecl ilo: P

10067x10

P
|E

Ject: F
om

er C
ircuit C

ity S
tore

C
lient B

€nderson D
evetopm

ent, 
LLC

Locatl,on: M
onroeville. P

A

A
\

B
orehole#: 84

E
levation: 930 +

/.

E
nglneortceologlst 

J. M
a

E
nglneering, Inc.

S
U

B
S

U
R

F
A

E
E

 P
R

O
F

ILE
S

A
M

P
LE

N
-V

dlue
blorE

ift
10 30 50

ne;og

R
em

arks
EC

T
oo

Eto
O

escriotbn
6.oo

ttz
oC

L

tr

.EC
L.E

E
C

\
E

E

ei.E@

bq)o0a,

G
round S

urface

.:t::
21J::
4;5;:
ta:
8:

t:10;

11i

't"1

,t:14:

15;:
16;

,ri
tt:19:

20: i-{aa.
F

S

T
S

iHi3i
ts

A
sphatt - 4'

.S
ubbase - 6"

o.0

s-l

s-2

D
-J

S
.4

>
-5

s-6

R
-l

ssssS
S

S
S

ssss

1.0 -2.5

3.0 -4.5

6.0 - ?.5

9.0 - 10.5

12.0 - 'r3.5

15.0 - 15.4

'15.4 -20.4

?21EIIt3019tlt611o11
29

50-5',

0.6

t8IEIA1.5

0.4

3.8

M
oist

M
oist

D
ry

D
ry

D
ry

D
ry

o.9

B
rq n silty C

IA
Y

 w
ith

toct F
agm

ents, sand,

ffifltas'""ts

C
om

plB
bly b m

oderetely

S
F

itg*o'*"'*ry

8,5

V
ery sofi to m

edium
, very

brck€n to broken, brow
n

sandy S
||,A

LE
R

Q
D

=
0%

15.4

21:
E

nd of T
esl B

oring
2Q

,4

O
dlled B

y: T
est E

oring S
ervices, Ina

D
dn M

ehod: H
olto$, S

tem
 A

ug€r

D
rf,l D

aF
: M

ey 14, 2010

A
C

A
 E

ngineedqg, Inc.
40 W

e3lern A
venue

P
ittsburgh, P

A
 15202

P
hon6: (412) 761-1990
F

ax (412) 761-1998

H
ole S

iz€: f
W

eathsr: cloudy

S
heet I of 

1



P.oreag Former Circuit City Store -.( I r
clbnt Beiderson Devetopn€nt Co., LLc.^4 l- \'-Englneering- tnc-
Locstlon: Monroeville. PA

Prsjeat Nor P10204x10

Borehole#:8.5

Elwatlon: 93e +/-

EnglDearrcoobglst J. Me

SUBSURFACE PROFILE SAIIPLE

N-Vdue
blil/s/ft't0 30 50

o
o

o
g

R€marks
clocl

€
g,

O€scrlptbn G
o.{,
cl

o
.cl
Etz

8.

o
EA,(!q)oo

G
D
E

eq,

Btr
Ground Surface

ti
&phalt - 4'
S!E:::g---/
, Btgwn silty CLAY with 

,@lI!!9J

Completely to moderately
uEalhered gray shaley
SANDSTONE

o.0

91

s-2

$3

s-4

ss

ss

SS

SS

1.0 - 2.5

3.0 - 3.2

6.0 - 6.1

s-0 - 9_1

a
17
42

50-?

50-1"

50-1"

0.4

0.2

0.1

0,1

Dry

Dry

Dry

Drv

u,6

1.5

101

rtj
t"j
t3:

14:
:

tul

tur

,r1

tt:
19:

2oj

End of Test Boring 9.1
0 Hr.- Dry

Odlbd Bf Test Boring SeMces, hc.

DrU i{ehod: Hollow Stem Auger

DrU Detq November 8, 2010

ACA Engineerirp, lnc.
40 Westem Avenue

Pittsburgh, PA 15202
Phone: (412) 7e1-1990

Far (412) 761-1998

Hole Size: 7"

Wealhec Chat

Shset 1 of I



Pmi.ct l|oi P102(Xxl 0

Prclect Fo.mer Circuit City Store

\

Borehole#; 8-6

Elovrton: 930 +/-

Englne€dceologlsi: J. Ma

ffi;.*"ffiffi;.,,4
Locrtoni Monroeville, PA

Englneerlng, Inc.

SUBSURFACE PROFILE SAMPLE

N-Value
blows/ft10 30 50

0'
g
0t

g

Remad€
CIoo

E
E
at,

D€scription G
A
E

t
E9z

o
C!
F

g
o.E
EO.oo

aD c) E
co

bo
B(,
o
E.

Gtound Surface

:
2:

J:
:

4:

5;

D-
:

7=

8:
gi

to:

11i

ea
:

'tt:
.aa

5E
3.1!

&phalt - 4"
\Subbase-4' I
Dark brown silty CLAY
wilh rock fragments and

\bece sand (FILL) )

Highly lo moderatety
weahered gray shaley
9qNOSTONE

0.0

s-1

s-2

o-J

94

R-1

SS

SS

ss

SS

Cole

1.0 - 2.5

3.O- 4.2

6.0 - 6.1

9.0 - 9-1

9.1 - 14.1

2
4
t

47
50-2',

5G1"

5&1"

1.5

1.2

0.r

0.1

5.0

Moist

0 Hr.- 32'
Ory

Dty

Dry

u.b

2.5

H8rd, very broken to
msssir€, gray
SANOSTONE
RQD=I8%

tui

16:

17i

18;

*i
20:

End of Test Boring 14,'l

Drilled 8y: Test Bqing Selices, Inc.

DriU iilethod: Hollor Stsrn Ai.qer

Dri! Det€: November 8, 2010

ACA Engineedng, Inc.
40 Wesl€m Awnue

Pitbburgh, PA 15202
Phone: (412) 761-1990

Fex (412) 761-199E

Hole Size: 7'

Wealhen Cbar

Shset 1 of I



Plolect No: P'102Mx10

Polsct Fomer Circuit City Store

\

Borehole#: B-7

Elovetlon: 930 +/-

Englneorrcologlst J. Ma

.ffi:;:.,"''ff;;;","A
Locationr Monro€ville. PA

Englneering, Inc.

SUBSURFACE PROFILE SATIIPLE

N-Value
blowslft'r0 30 50

Iq,

:o
g

R€marks€
EI
0,o

E
E
o

Description
CLa

I
z

lDA

.gf,-E
ECI
EE

G
Dto
E

eo
o
{,t

Ground Surfiace

11

12

i;i
iil
i$

Fii
i$
3.t3-

Asphalt - 4"
Subbase - 7"

o.0

s.1

s-2

s-3

$4

s-5

s4

SS

ss

ss

ss

ss

ss

1.0 2.5

3.0 4.5

6.0 7.5

9.0 9.?

12.0 12.1

15-0 15.2

A

F
t

4

50-2"

5$,1'

5&2"

't.5

1.5

.tt

o.2

0.1

o.2

Moist

Moist

Moist

Dry

Ory

Dry

Erown silty CLAY with
rock fragmeob and sand
(FrLL)

Red silty CLAY with rocft
hagments (FILL)

5.5

Moderately $r€athered
gfay shaley
SANDSTONE

6.5

End ot Test Boring 1a,z
0 Hr- Dry

Drtlled Bf T€st Boring Services, hc.

Dr l Method: Ho off Stem Auger

DrCl Date: No€mber 5. 2010

ACA Engineedng, Inc.
40 Westem Avenue
Pittsburgh, PA 15202

Phone: (412) 761-1990
Fax: {412) 761-1998

Hole Siz€: 7"

Weahor Cloudy

She6t 1 ot 1



Proloct No: P10204x10

Projact Fodner Circuit City Store

\

Borehole #: B-8

Elevstlon; 931 +/-

Englneorrceologisti J. Ma

;*ffi;il;,,4
Locatlon: Mooroevilla, PA

Engineering, Inc.

SUBSURFACE PROFILE SAINPLE

N-Value
blo$/s/ft10 30 50

::
I
iii

g

Remarfis

oo !,

De6cdption

o E
z

8.
F

.g
EO-o0,o6 =

.D

eo
o,
E

Grouod Surface

10;

11;

ta=

=.r 1i
:

14:

tu:
16;

tt=
:.'a:

to:

eol

tEi
3ii
3!i
*ii:-5i-
tisiaa.
s*
isiaa.

l:_*

iF!aa.i*aa.
i€,z

Asphalt - 4"

€4o":q:t l
0.o

91

).2

s-3

v

!-c

s€

s-7

ss

SS

ss

cq

QC

ss

ss

1.0 - 2.5

3.0 - 4.5

6.0 . 7.5

9,0 . 10.5

1?.0 - 13.5

15.0 - 16.5

16.0 - 19.5

1

?
5

'12
'14

6

7

o
f,

4

?

4

25
24
JJ

.A

t6

IE

1.5

1.3

1.5

1.5

Moist

0 Hr.- 3.3'
Moist

Moist

Moisl

Moist

Moisl

Moisl

o.6

Bro n and gray silty
CLAY with rock
fagments (FILL)

Red and brown silty
CLAY with rock
hagmenb and trace sand
(FrLL)

5.5

Fim brown silty CI-AY
with rock fragments and
trsce sand (CL)

14.5

17.5

Drilled Blr TeEt Boring Services, Inc.

Odll Metiod: Ho dv Stem Auger

Drlll Dete: November 5, 20,10

ACA ErEineoring, lnc.
40 Westem Avonue
Pittsbuqh, PA 15202

Phone: (412) 761-1990
Fax: (412) 761-1998

HolE Siz6; 7"

Weahen Cloudy

Sheet 1ofz



Pmlect l'lo: P102O4x10

Pnrlect Former Circuil City Store

\

Borehole#:8.8

Ebv.tlon: 931 +/-

Englnaerrceologbt J. Ma

ffi;;;;;.",,4
Locrooni Monrceville. PA

Englneering, Inc.

SUBSURFACE PROFILE SAMPLE

N-Valug
blo{rs/tt

10 30 50

g
I
o
g

Remad(sE
Cloo

E
E
6

De€cription E
-o-cto

I
E
z

L
F

o
E5
ECI
EE

IE

E
6

ao
Eo

:

zti

n=

23;
:

%1

25:

26;

27:
:

,uj

2ei

Completely to highty
weatieted brown sandv
SHALE

s€

$9

R-1

ss

SS

Cofe

21.0 - 22j

24.0 - 24.4

24.4 - 29.4

?E

43
50-1'

50-s'

1.1

0.4

5.0

Dry

Dry

Very sott to medium, very
brok€n b brok€n, bropn
carbonac€ous SHALE
RQD=0%

24.4

30:

3ri

32;
:

":u:
,u:

36:

":
38:

39:

40:

End of Test BorirB 29.4

Drilled Bf Test Eoring SeMces, hc.

Drlll M€thod: Hollow Stem Arge.

DdllDab: NovembEr 5, 2010

ACA Engineering, Inc
40W$temAwnue
Pittsburgh, PA 15202

Phone: (412) 761-1990
Fax (412) 761-1908

Hole Size: 7"

Woathen Cloudy

She€t 2 of 2



Pro.ioct o; Pl0204x10

ProJecC Fomer Cir(Ilit City Store

CIlont Benderson Development Co., LLA \

Borehole #: B-9

Elevatlor: 932 +,/-

E glneerrceologbt J. MaLocstlon: Monroeviue. PA
Engineering, Inc.

SUBSURFACE PROFILE SAMPLE

N-Value
blovy3/ti

1,0.3.0.s.0

{,
0)J
@

i
Remarkst

CL
@a

I
E
tt)

D€scription
0,

E

z
q)
cl
F

-ed=
ccL
EE

E
g
o
o

F
q)

o()
c,t

iilaa.
::-4
-i.':

l:-ai

3S
isaa.
;:*
is
i3i
r*aa.
5*
5iiaa.
i:-!iaa.

,;

'1
t:

:
4=

D-
:

:
7:

:
o:
:
:

.r n:
:

't t:
121

:
13i

141

1si
.1

rot
.l

r.l
-t

181

aol'- i
^^1zu1

Asphalt - 4,
Subbase - 4'

Btown and red silty CLAY
wilh rock fragm€nts and
Aace sand (FILL)

0.o

s-l

s-2

s.3

s-{

s-5

s6

s-7

QQ

QQ

SS

SS

ss

ss

ss

1.0 - 2.5

3.0 - 4.5

6.0 - 7.5

9.0 - 10.5

12.0 - 13.5

15.0 - 16.5

18.0 - 19.5

4
o

.t
6
19

t0
I
12

o
I
6

4
4

4
4

I
5
o

t6

IE

1.5

'|.5

1.5

1.5

Moist

Moist

Moist

Moist

Moist

Moist

Moist

0 Hr.- 20.1'

0.1

Erowr silly CLAY wlth
mck fragments and trace
send (FILL)

5.5

Brovrn and red sitty CLAY
with rock fragments and
sand (FILL)

Drill€d 8y: Test Boring Services, Inc.

Drt[ lr€ftod: Hotlod SEm Augst

Ddll Dale: November 5, 2010

ACA Engineering, Inc.
40 Western A\renuE
Pitlsburgh, PA15202

Phone: (412) 761-1990
Far (412) 761-1998

Hole Size: 7"

Weaher: Cloudy

Sh6€i: 1 of3



Projoct No: P10204x10

koject Fomer Circuft Cily Store

Cllant: Benderson Development Co., LL

Locadon: Monroevilte, PA

;Cx Borehole#: &9

Elavagon: 932 +/-

N-Value
blorrc/tt

10 30 50

Dark gray silty CLAY with
rock fragments, sand,
and brisk fragmenls
(FrLL)

98

$9

s-12

s-l

ss

SS

21.0 - 22.5

24.9 -25.5

27.0 - 28.5

30.0 - 31.5

33.0 - 34.5

36.0 - 37.5

39.0 - 40.5

3
4

J

2

4

4

J
6

J
4
4

1.5

1.5

'L5

1.5

1.5

1.5

0.7

Srown silty CLAY with
rock fragmenb and sand
(FrLL)

D.illed By: Test Bodng Services, Inc.

Drill Methd: Hollow Stem Auger

Drill Oald No\rember 5, 2010

ACA Engineering, lnc.
40 Westem Avenua

Pittsburgh, PA152Oz
Phone: (412) 761-1990

Fa)c (412) 761-1998

Hole Size: 7"

Weathe[ Cloudy

Sheet 2 ot 3



PmFet No: P10204x10

:::ffi::il:ilJ;,,;lcr
Locauon: Monfoevitts. pA Englneerlng' Inc'

Borehole #: 8.9

gsvsdon: 932 +r-

EnglneorrceologlBt: J. Masuen

SUBSURFA\GEPREFILE- SAIIPLE

N-Value
blotiE/n

1p.3p.sp.

E
-3
o)

g

Remafts
E'
|l,o

E
,41
E
IA

Dsscripdon .c
ct{,o

o5
E
z

L
o=-
EGI
.BE

fr
E

-o
Io
E.

1 a1:
:

12:,

lsi
:*j

{5i
qei

:
or1

*:
49:

s0i

sli
:

52:

53;

54:

55:
:

58:

ot:
:

58:H
60:

t*ota
5*
isaa.
'lrt
FS
is
ffi
is
is
3S
i3
ffia^tt

2

I 1

$16

917

s-18

s,l9

s-20

$21

SS

ss

ss

SS

ss

SS

ss

42.0 43.5

45.0 - 40.5

48.0 49.5

51.0 52.5

54.0 - 55-5

55.5 - 57.0

57.0 - 58.5

6

4
4
3

10
6
10

4
5

s
rt
16

IJ
12
13
20
17
I
10
12
41

0.3

1.0

1.5

1.2

1.5

0.6

1.5

Moist

Wet

Wet

Wet

Wel

Moisl

Moist

Gray silty CLAY with rock
ftagmenb and setd
(FrLL)

44,5

r1

Btori/n silly CLAY wih
rock fagmEnb (FlLLl

4t.J

Very 6titr brown shatey
cr-AY (cL)

55.0

Comdetely ureehered
\brown SIIALE 56.s

End ot Test Boring

Ddled 8y: Te6t Eoring Services, Inc.

Drill Mehod: Hollon Stem Auger

Drill Dab: Nq\renb€r 5. 2010

ACA Engineering, Inc.
40 Wegtem Awnue
Pittsburgh, PA 15202

Phons: (412) 761-1990
Fax: (4121761-1998

Hole Size: 7"

W€ather: Cloudy

She€f 3 of 3





Prdect No3 P102fix'10

ProJech Former Circuit City Store

\

Borehole#: B-11

Elovatlon: 936 +/-

Englnoor/Goologl8e J. Mastrr

ffi;;"J;;;;"",,.4
Loca{on: Monroeville, PA

Englneering, Inc-

SUBSURFACE PROFILE SAMPLE

N-Value
blolvs/fl

1p.3.0.s.0.

n
o
-l

g

R6mar1(9

E

tt
E
U'

Description
o

o
-o

z
o

F
EO-G(uo6

b]o
-

-o
o
tu
E.

Ground Surface

,:t:
:

21

^:
:

o:

:

=t=
:

A:
:

=lu:
:

tt=

12:
:

,t 

"::
141

n.l

16:

17ul
18:

Irol

201

[:ii
F3i

;1Saa.
::*

.Eaa.
Fiiaa.
l:ii
,i.iial.
::_3iaa.
::-4

33aa.
Fiiaa.
Fiioo.

H
l:_:iaa.
l:-q
llotl

Asphalt - 4"

€qbalg:g I
o.o

s-1

s-2

D-J

$4

95

S{

s-7

ss

SS

ss

ss

SS

SS

ss

1.0 2.5

3.0 - 4.5

6.0 7.5

9.0 - 10.5

12.0 - 13,5
I

15.0 - 16.5

.'r.o - tdu
\.-

10
15

11
r3
15

o
6

2

/--
2
1

3
4
4

?}|,.

3
1

2

1.5

1.5

1.5

0.9

0.6

0.4

1.5

wtl

Dry

Moist

Moist

Moist

Wet

wet

u.6

Brown and gray tock
hagments and sand, li e
silt and clay (FILL)

BrorYn silty CLAY with
rock fragmenb and trace
sand (FILL)

c.c

Gray sily CLAY with
trace rock fragmenE,
trace organicg, and wood
(FrLL)

17-5

Drill€d B$ Test Boring Services, Inc.

Ddll Mehod: Holtow Stem Auger

Ddll Date: No\rember 8, 2010

ACA Engineedng, lnc.
40We$amAraanue
Pinsburgh, PA 15202

Phone: (412) 761-1990
Fax: (412) 761-1998

Hol€ Size: 7"

WEEulee Clear

Sheet 1 ofz



Proloct o: P1029x10

Prolect: Former Clrculi City Store 
- A a

cllint Eendemon Devetoprnent co., LLflld \
Locadoni Monroev te, pA Englneerlng' Inc'

Borehole #: 8.11

Elevatlon: 936 r/-

Englnsrrrcaologlst J. Mast

SUBSURFACE PROFILE SAMPLE

N-Value
blows/ft

1.0.3p.59.

g
o
J
0,

g

Remarks3
o.oo

Ef
ah

oesc.iptbn
CL{,o

I
E3z

o
.995EC\
EE

.E

E
6

bo

flE

21

2

z
s-8

s-9

ss

SS

21.0 -U,5

24.0 - 24.6

4

32
50-1'

1,5

0.6

Molst

Dry

Stiff brorn and orav slllv
CLAY with rock-
tragments and trace ssnd
(cL)

20.5

Completely $eatheed
bfown sandy

\cartonaceous SHAIE

23.5

24.6
0 Hr.- Dry

End ot Te3t Boring

Orill€d q,'i Test Boring SeMces, Inc.

Dlll Mehod: Hollow Stem Auger

Dri[ Da!e: November 8, 2010

ACA Engircering, Inc.
40WosbmAr/€nua

Pltteburgh, PA 15202
Phone: (412) 761-1990

Far (412) 761-199E

Hob Size: 7"

Weather: Clear

Sheet 2 of2



BORING LOG LEGEND

Svznbols

ffi roowit a
m
l\r, I
t,+._,1l.v I| ,^vl

F-l
t. -.- iF=-lL=-=l

clay (CL)

sfir (ML)

Claystone

Siltstone

Sand / Sandstone
(sw, sP, sM, sc)

Gravel/Rocl< Fragments
{GW, GP, GM, GC)

Lim€stone

Pavement / Subbase

Fill Material

t::::::],1 Shale I*"
* waterLevet

Abbrcvialions

SS - Split spoon sampling
S.l - Sample number
woh - Weight of hammer
RQD - Rock quality designation

Core - Rock oore sampling
R-l - Rock core run numbet
0 hrs. - Time of watar bvel reading

after compl€tion of drilling

Defnitlons

Rock Quatity Deslgnadon (ReD)
These_values are e;pressed in percent for each run recoded on the test borlng
logs. They tefleci the quallty ard fracture spaclng of the rock and are calculated
as a summation of all unbroken core samplee of four (4) inches or more in length
dMded by the total leqrth of each coring interual.



itAK)Rotv|stoNs
GROUP
sYuBor- GROUPNATiE

@ARSE.
GRANED
soLs

li,lo|! trd| soL
t€btr6d on l!|o
Na 2m 3bve

GRAVEL

lhti C|rn 30& ot
coen€ t'a€lhn |aLhod
q| No.4 drvg

CLEAI{ GRAVELS

L€ss f|g| 5% fin68

GW W€0 gtadod gra\cl.

GF Poodygraded gravet,

GRAVELS WITH FINES

More th'| 12% fin€6

GM Sflly grsr,€l.

GC Cla0€y grarr6l.

SANOS

50rI or ntoro d corrse
ftauot p6cs t{o. 4
8brE

CLEAhIST\l'.lOS

Less thsn 5% fin€g

8W We0 $adad sand.

SP Pootf grad€d sard.

SANDWITH FINES

More than 12% flnes

SM Slly sand.

sc Cby€y ssnd.

FINE.
GRAINED
sorLst

50t6 or 
''o,sF€C tr8

NG 2tr0 lrrw

SILTS AhID CLAYS

Uquld Ltrnil < 50

lnorg6nic
ML si["

CL Lesn day.

Organlc OL
Orpedc alt and oQanlc day ot
loflplsstrty.

SILTSANDCIJYS

Lhuld Lh t>fl)

Inorganb
MH Ebslic s t
CH Fd day.

Organh OH
Oryanlc ellt and oqenlc day of
hlgh Pltslidty.

HIGHLYOROqNIC SOILS
Rimarlly orgErlc mafler,
dar* h color, snd
o€anb odor.

PT Peat

coffioNE T

BOTJLOERS

coBBr.-Es

GRAIGL

8ZE

t sger than 1?

1? to 3'

3i' to 3r4.
il4' to 4.75MM (94'lo #4 sbvo)

4,75MM to 2.0MM (#4lo #10 sleve)
2.0MM to 0.425MM (#10 to Plo deve)
0..125MM to 0.076MM (rr40 to #200 slerc)

o.Otst{fti to 0.005MM (#200 lo 0.005MM}
lhledsl passing lho #200 (75{m) u.s. standa.d
slet€ th€r b nor p|asth or very slEt$y plas0c snd
thsl o.hlbtts liub or no sbenoih when ahdry.

Smellor than 0.005MM
Fln€{rehgd sof or |h€ fnr{rdned pordon of soil
thal cdr be mad€ b srhbr.l pbsto'ty (puttFfte
Fop€r{oo) u/ihin a reng6 of tiral€r contE tts. and
lisl exhlbltB consid€rabl€ stong h s,hen alr-dry.

Som€ 20 - 35%

Arrd 35.5{l%

Crltgt{8 tor D€lc.ltrlnq lrolslnr Condf,oo
O.scrbllon Crll€d.

E4dgE

0 - t096

10 - 20%

Alo€ncs ot mobtJtt, duely, rfy
ro 0E tclr{h
DamD bd no l(ilt . ffit€.
Vblto lt€a r8br, nru8lt sd g
D€bw w:a|3t ttlls

lErug
T|ac6

Lit0e

COARSE
FINE

COARSE
MEDIUM
Ff{E

SAND

SILT (lnorggllc a[t)
(rocl( flourl

CLAY (clay so[)

ory

MolBl

Wel



 
 
 
 
 
 
 
 

1 0 4 4 0  M A I N  S T R E E T  
C L A R E N C E ,  N . Y .  1 4 0 3 1  

( 7 1 6 )  7 5 9 - 7 8 2 1  
F A X   ( 7 1 6 )  7 5 9 - 7 8 2 3  

BARRON & ASSOCIATES, P.C.  & 

BUFFALO DRILLING COMPANY, INC. 

e-mail:         info@buffalodrilling.com 
info@barronandassiciatespc.com 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX  A.2 

 

 

TEST BORING LOGS BY B&A/BDC 

 



945

940

935

930

925

920

915

910

0

5

10

15

20

25

30

35

3
4
7

10
15
7
8

15
25
29
50/4"

20
50/5"

22
39
54
55

S-1 : 0.4'- 2.0'

S-2 : 2.0'- 4.0'

S-3 : 4.0'- 6.0'

S-4 : 6.0'- 6.9'

S-5 : 8.0'- 10.0'

11

22

54

50+

93

30

35

80

80

90

Asphalt (5")

Brown, stiff CLAY, some Silt, little Gravel, little f/c Sand, mod. plastic,
moist (CL-Till)
(Material may have been reworked.)
...grade: v. stiff

...grade: hard

Same as S-3

Same as S-3

Depth to Bottom of Hole:  10.0 feet

BARRON & ASSOCIATES, P.C.  &
BUFFALO DRILLING COMPANY, INC. TEST BORING LOG

10440 MAIN STREET

CLARENCE, NEW YORK 14031 JOB No.: 14-523 BORING No.: B-101
(716) 759-7821  FAX: (716) 759-7823

PROJECT: Proposed Retail Plaza
3475 William Penn Highway (U.S. Route 22), Township of Wilkins, Allegheny Co., PA 15146

DRILLER: D. Rimbeck TYPE OF DRILL RIG: Diedrich D-120 (Truck)

SAMPLING METHODS: ASTM D1586 SIZE AND TYPE OF BIT: 2 1/4" I.D. H.S.A.

DATE STARTED: 3/11/14 SURFACE ELEVATION (ft.): 945.5

DATE COMPLETED: 3/11/14 GROUNDWATER DEPTH (ft.): None
(measured at completion unless indicated below)

Logged by: B. Smith

Elevation/
Depth
(feet)

Soil Symbols
Sampler Symbols
Field Test Data

Sample
No. : Range

N-
Value

% REC
(RQD) Soil and Rock Description / Remarks



940

935

930

925

920

915

910

0

5

10

15

20

25

30

35

3
7
8

11
14
20
24

50/5"

50/5"

50/5"

S-1 : 0.4'- 2.0'

S-2 : 2.0'- 4.0'

S-3 : 4.0'- 4.4'

S-4 : 6.0'- 6.4'

S-5 : 8.0'- 8.4'

15

34

50+

50+

50+

40

50

100

100

100

Asphalt (5")

Grayish brown, loose f/c Sand, some Gravel, little Silt, tr. Slag, moist
(SW-SM-Fill)

Brown, hard CLAY, some Silt, little Gravel, little f/c Sand, mod. plastic,
moist (CL-Till)

Same as S-2

Same as S-2

Same as S-2

Depth to Bottom of Hole:  8.5 feet

BARRON & ASSOCIATES, P.C.  &
BUFFALO DRILLING COMPANY, INC. TEST BORING LOG

10440 MAIN STREET

CLARENCE, NEW YORK 14031 JOB No.: 14-523 BORING No.: B-102
(716) 759-7821  FAX: (716) 759-7823

PROJECT: Proposed Retail Plaza
3475 William Penn Highway (U.S. Route 22), Township of Wilkins, Allegheny Co., PA 15146

DRILLER: D. Rimbeck TYPE OF DRILL RIG: Diedrich D-120 (Truck)

SAMPLING METHODS: ASTM D1586 SIZE AND TYPE OF BIT: 2 1/4" I.D. H.S.A.

DATE STARTED: 3/11/14 SURFACE ELEVATION (ft.): 942.9

DATE COMPLETED: 3/11/14 GROUNDWATER DEPTH (ft.): None
(measured at completion unless indicated below)

Logged by: B. Smith

Elevation/
Depth
(feet)

Soil Symbols
Sampler Symbols
Field Test Data

Sample
No. : Range

N-
Value

% REC
(RQD) Soil and Rock Description / Remarks



940

935

930

925

920

915

910

905

0

5

10

15

20

25

30

35

2
3
4

8
16
17
20

12
48
50/2"

50/5"

50/5"

S-1 : 0.4'- 2.0'

S-2 : 2.0'- 4.0'

S-3 : 4.0'- 5.2'

S-4 : 6.0'- 6.4'

S-5 : 8.0'- 8.4'

7

33

98+

50+

50+

35

55

75

40

50

Asphalt (5")

Brown, m. stiff CLAY, some Silt, little Gravel, little f/c Sand, mod.
plastic, moist (CL-Till)
(Material may have been reworked.)
...grade: hard

Same as S-2

Same as S-2

Same as S-2

Depth to Bottom of Hole:  8.5 feet

BARRON & ASSOCIATES, P.C.  &
BUFFALO DRILLING COMPANY, INC. TEST BORING LOG

10440 MAIN STREET

CLARENCE, NEW YORK 14031 JOB No.: 14-523 BORING No.: B-103
(716) 759-7821  FAX: (716) 759-7823

PROJECT: Proposed Retail Plaza
3475 William Penn Highway (U.S. Route 22), Township of Wilkins, Allegheny Co., PA 15146

DRILLER: D. Rimbeck TYPE OF DRILL RIG: Diedrich D-120 (Truck)

SAMPLING METHODS: ASTM D1586 SIZE AND TYPE OF BIT: 2 1/4" I.D. H.S.A.

DATE STARTED: 3/11/14 SURFACE ELEVATION (ft.): 940.4

DATE COMPLETED: 3/11/14 GROUNDWATER DEPTH (ft.): None
(measured at completion unless indicated below)

Logged by: B. Smith

Elevation/
Depth
(feet)

Soil Symbols
Sampler Symbols
Field Test Data

Sample
No. : Range

N-
Value

% REC
(RQD) Soil and Rock Description / Remarks



935

930

925

920

915

910

905

0

5

10

15

20

25

30

35

3
3
4

7
9
11
20

6
7
7
7

5
6
6
4

3
2
3
3

5
4
4
4

3
3
3
4

S-1 : 0.3'- 2.0'

S-2 : 2.0'- 4.0'

S-3 : 4.0'- 6.0'

S-4 : 6.0'- 8.0'

S-5 : 8.0'- 10.0'

S-6 : 10.0'- 12.0'

S-7 : 15.0'- 17.0'

7

20

14

12

5

8

6

30

75

50

30

30

40

50

Asphalt (4")

Brown, m. stiff Clay, some Silt, little Gravel, little f/c Sand, tr. Slag, mod.
plastic, moist (CL-Fill)

Brown, v. stiff CLAY, some Silt, little Gravel, little f/c Sand, mod. plastic,
moist (CL-Till)

...grade: stiff

Same as S-3

...grade: m. stiff

Same as S-5

Same as S-5

Depth to Bottom of Hole:  17.0 feet

BARRON & ASSOCIATES, P.C.  &
BUFFALO DRILLING COMPANY, INC. TEST BORING LOG

10440 MAIN STREET

CLARENCE, NEW YORK 14031 JOB No.: 14-523 BORING No.: B-104
(716) 759-7821  FAX: (716) 759-7823

PROJECT: Proposed Retail Plaza
3475 William Penn Highway (U.S. Route 22), Township of Wilkins, Allegheny Co., PA 15146

DRILLER: D. Rimbeck TYPE OF DRILL RIG: Diedrich D-120 (Truck)

SAMPLING METHODS: ASTM D1586 SIZE AND TYPE OF BIT: 2 1/4" I.D. H.S.A.

DATE STARTED: 3/11/14 SURFACE ELEVATION (ft.): 937.9

DATE COMPLETED: 3/11/14 GROUNDWATER DEPTH (ft.): None
(measured at completion unless indicated below)

Logged by: B. Smith

Elevation/
Depth
(feet)

Soil Symbols
Sampler Symbols
Field Test Data

Sample
No. : Range

N-
Value

% REC
(RQD) Soil and Rock Description / Remarks



930

925

920

915

910

905

900

895

0

5

10

15

20

25

30

35

5
5
4

5
9
9
11

4
5
5
6

7
5
4
4

3
2
3
3

3
3
3
3

37
50/4"

S-1 : 0.4'- 2.0'

S-2 : 2.0'- 4.0'

S-3 : 4.0'- 6.0'

S-4 : 6.0'- 8.0'

S-5 : 8.0'- 10.0'

S-6 : 10.0'- 12.0'

S-7 : 14.0'- 14.8'

9

18

10

9

5

6

50+

50

75

50

65

40

40

80

Asphalt (5")

Grayish brown, loose f/c Sand, some Gravel, little Silt, moist (SW-SM-
Fill)

Brown, v. stiff Clay, some Silt, little Gravel, little f/c Sand, mod. plastic,
moist (CL-Fill)

...grade: stiff

...grade: tr. Slag

...grade: m. stiff

Brown, m. stiff CLAY, some Silt, little Gravel, little f/c Sand, mod.
plastic, moist (CL-Till)
(Material may have been reworked.)

Gray, v. dense Sand to gravel sized WEATHERED SHALE fragments,
moist (WEATHERED SHALE)

Depth to Bottom of Hole:  14.8 feet

BARRON & ASSOCIATES, P.C.  &
BUFFALO DRILLING COMPANY, INC. TEST BORING LOG

10440 MAIN STREET

CLARENCE, NEW YORK 14031 JOB No.: 14-523 BORING No.: B-105
(716) 759-7821  FAX: (716) 759-7823

PROJECT: Proposed Retail Plaza
3475 William Penn Highway (U.S. Route 22), Township of Wilkins, Allegheny Co., PA 15146

DRILLER: D. Rimbeck TYPE OF DRILL RIG: Diedrich D-120 (Truck)

SAMPLING METHODS: ASTM D1586 SIZE AND TYPE OF BIT: 2 1/4" I.D. H.S.A.

DATE STARTED: 3/11/14 SURFACE ELEVATION (ft.): 931.3

DATE COMPLETED: 3/11/14 GROUNDWATER DEPTH (ft.): None
(measured at completion unless indicated below)

Logged by: B. Smith

Elevation/
Depth
(feet)

Soil Symbols
Sampler Symbols
Field Test Data

Sample
No. : Range

N-
Value

% REC
(RQD) Soil and Rock Description / Remarks



930

925

920

915

910

905

900

895

0

5

10

15

20

25

30

35

5
5
6

7
9
6
6

6
6
18
8

5
7
8
50/5"

50/5"

50/3"

50/3"

S-1 : 0.4'- 2.0'

S-2 : 2.0'- 4.0'

S-3 : 4.0'- 6.0'

S-4 : 6.0'- 8.0'

S-5 : 8.0'- 8.4'

S-6 : 10.0'- 10.3'

S-7 : 13.0'- 13.3'

11

15

24

15

50+

50+

50+

40

25

55

50

50

80

50

Asphalt (5")

Grayish brown, m. dense f/c Sand, some Gravel, little Silt, tr. Slag,
moist (SW-SM-Fill)

Brown, v. stiff CLAY, some Silt, little Gravel, little f/c Sand, mod. plastic,
moist (CL-Till)

Same as S-2

Same as S-2

Gray, v. dense Sand to gravel sized WEATHERED SHALE fragments,
moist (WEATHERED SHALE)

Same as S-5

Same as S-5

Depth to Bottom of Hole:  15.0 feet

BARRON & ASSOCIATES, P.C.  &
BUFFALO DRILLING COMPANY, INC. TEST BORING LOG

10440 MAIN STREET

CLARENCE, NEW YORK 14031 JOB No.: 14-523 BORING No.: B-106
(716) 759-7821  FAX: (716) 759-7823

PROJECT: Proposed Retail Plaza
3475 William Penn Highway (U.S. Route 22), Township of Wilkins, Allegheny Co., PA 15146

DRILLER: D. Rimbeck TYPE OF DRILL RIG: Diedrich D-120 (Truck)

SAMPLING METHODS: ASTM D1586 SIZE AND TYPE OF BIT: 2 1/4" I.D. H.S.A.

DATE STARTED: 3/11/14 SURFACE ELEVATION (ft.): 930.1

DATE COMPLETED: 3/11/14 GROUNDWATER DEPTH (ft.): None
(measured at completion unless indicated below)

Logged by: B. Smith

Elevation/
Depth
(feet)

Soil Symbols
Sampler Symbols
Field Test Data

Sample
No. : Range

N-
Value

% REC
(RQD) Soil and Rock Description / Remarks



925

920

915

910

905

900

895

0

5

10

15

20

25

30

35

12
10
10

16
18
33
42

10
11
10
11

9
12
12
12

50/2"

S-1 : 0.5'- 2.0'

S-2 : 2.0'- 4.0'

S-3 : 4.0'- 6.0'

S-4 : 6.0'- 8.0'

S-5 : 8.0'- 8.2'

20

51

21

24

50+

50

75

50

50

0

Asphalt (3")

Subbase Gravel (3")

Grayish brown, m. dense f/c SAND, some Gravel, little Silt, moist (SW-
SM)
(Material may have been reworked.)

Gary, hard CLAY, some Silt, little Gravel, little f/c Sand, mod. plastic,
moist (CL-Till)
...grade: v. stiff

Same as S-3

...grade: hard (No Sample)

Depth to Bottom of Hole:  10.0 feet

BARRON & ASSOCIATES, P.C.  &
BUFFALO DRILLING COMPANY, INC. TEST BORING LOG

10440 MAIN STREET

CLARENCE, NEW YORK 14031 JOB No.: 14-523 BORING No.: B-107
(716) 759-7821  FAX: (716) 759-7823

PROJECT: Proposed Retail Plaza
3475 William Penn Highway (U.S. Route 22), Township of Wilkins, Allegheny Co., PA 15146

DRILLER: D. Rimbeck TYPE OF DRILL RIG: Diedrich D-120 (Truck)

SAMPLING METHODS: ASTM D1586 SIZE AND TYPE OF BIT: 4 1/4" I.D. H.S.A.

DATE STARTED: 3/7/14 SURFACE ELEVATION (ft.): 926.4

DATE COMPLETED: 3/7/14 GROUNDWATER DEPTH (ft.): None
(measured at completion unless indicated below)

Logged by: B. Smith

Elevation/
Depth
(feet)

Soil Symbols
Sampler Symbols
Field Test Data

Sample
No. : Range

N-
Value

% REC
(RQD) Soil and Rock Description / Remarks



930

925

920

915

910

905

900

895

0

5

10

15

20

25

30

35

16
8
17

6
10
31
54

14
19
17
12

11
15
15
17

7
11
10
8

3
4
5
7

2
4
3
4

2
4
5
5

6
5
5
6

14
16
8
6

4
6
5
5

S-1 : 0.5'- 2.0'

S-2 : 2.0'- 4.0'

S-3 : 4.0'- 6.0'

S-4 : 6.0'- 8.0'

S-5 : 8.0'- 10.0'

S-6 : 10.0'- 12.0'

S-7 : 14.0'- 16.0'

S-8 : 19.0'- 21.0'

S-9 : 24.0'- 26.0'

S-10 : 29.0'- 31.0'

S-11 : 34.0'- 36.0'

25

41

36

30

21

9

7

9

10

24

11

35

75

60

60

60

50

70

50

50

45

60

Asphalt (3")

Subbase Gravel (3")

Grayish brown, m. dense f/c SAND, some Gravel, little Silt, moist (SW-
SM)
(Material may have been reworked.)

Brown, hard CLAY, some Silt, little Gravel, little f/c Sand, mod. plastic,
moist (CL-Till)
Same as S-2

...grade: v. stiff

Same as S-4

...grade: stiff

Dk. gray, loose Sand to gravel sized WEATHERED SHALE fragments,
moist (WEATHERED SHALE)

Same as S-7

...grade: m. dense

Same as S-9

Brown, stiff CLAY, some Silt, little Gravel, little f/c Sand, mod. plastic,
wet (CL-Till)

BARRON & ASSOCIATES, P.C.  &
BUFFALO DRILLING COMPANY, INC. TEST BORING LOG

10440 MAIN STREET

CLARENCE, NEW YORK 14031 JOB No.: 14-523 BORING No.: B-109
(716) 759-7821  FAX: (716) 759-7823

PROJECT: Proposed Retail Plaza
3475 William Penn Highway (U.S. Route 22), Township of Wilkins, Allegheny Co., PA 15146

DRILLER: D. Rimbeck TYPE OF DRILL RIG: Diedrich D-120 (Truck)

SAMPLING METHODS: ASTM D1586 SIZE AND TYPE OF BIT: 4 1/4" I.D. H.S.A.

DATE STARTED: 3/4/14 SURFACE ELEVATION (ft.): 930.4

DATE COMPLETED: 3/5/14 GROUNDWATER DEPTH (ft.): 14.0
(measured at completion unless indicated below)

Logged by: B. Smith

Elevation/
Depth
(feet)

Soil Symbols
Sampler Symbols
Field Test Data

Sample
No. : Range

N-
Value

% REC
(RQD) Soil and Rock Description / Remarks



890

885

880

875

870

865

860

855

850

40

45

50

55

60

65

70

75

80

3
4
6
6

4
5
10
50/1"

12
10
9
10

8
10
10
12

2
7
7
5

17
18
50/5"

S-12 : 39.0'- 41.0'

S-13 : 44.0'- 45.6'

S-14 : 49.0'- 51.0'

S-15 : 54.0'- 56.0'

S-16 : 59.0'- 61.0'

S-17 : 64.0'- 65.4'

10

15

19

20

14

68+

50

50

5

25

30

80

Same as S-11

...grade: v. stiff, moist

Same as S-13

...grade: wet

...grade: stiff, tr. Gravel, tr. f/c Sand

...grade: hard

Depth to Bottom of Hole:  76.8 feet

BARRON & ASSOCIATES, P.C. & TEST BORING LOG (CONTINUATION)
BUFFALO DRILLING COMPANY, INC.

10440 MAIN STREET

CLARENCE, NEW YORK 14031 JOB No.: 14-523 BORING No.: B-109
(716) 759-7821  FAX: (716) 759-7823

PROJECT: Proposed Retail Plaza
3475 William Penn Highway (U.S. Route 22), Township of Wilkins, Allegheny Co., PA 15146

Elevation/
Depth
(feet)

Soil Symbols
Sampler Symbols
Field Test Data

Sample
No. : Range

N-
Value

% REC
(RQD)

Soil and Rock Description / Remarks



930

925

920

915

910

905

900

895

0

5

10

15

20

25

30

35

34
18
16
18

30
50/3"

11
14
24
22

15
24
27
33

17
28
33
34

10
12
16
13

6
7
4
8

16
10
10
11

9
12
9
11

11
10
50/3"

9
11
9
9

S-1 : 0.0'- 2.0'

S-2 : 2.0'- 2.8'

S-3 : 4.0'- 6.0'

S-4 : 6.0'- 8.0'

S-5 : 8.0'- 10.0'

S-6 : 10.0'- 12.0'

S-7 : 14.0'- 16.0'

S-8 : 19.0'- 21.0'

S-9 : 24.0'- 26.0'

S-10 : 29.0'- 30.3'

S-11 : 34.0'- 36.0'

34

50+

38

51

61

28

11

20

21

60+

20

30

40

40

30

35

40

30

45

40

75

20

Brown, hard Clay, some Silt, little Gravel, little f/c Sand, mod. plastic,
moist (CL-Fill)

Same as S-1

Same as S-1

...grade: Red/brown

...grade: Gray

...grade: v. stiff, little Slag

Gray, m. dense sand to gravel sized Weathered Shale fragments, moist
(Weathered Shale-Fill)

Same as S-7

Same as S-7

Grayish brown, hard Clay, some Silt, little f/c Sand, little Gravel, tr.
Construction lumber, mod. plastic, moist (CL-Fill)

...grade: v. stiff

BARRON & ASSOCIATES, P.C.  &
BUFFALO DRILLING COMPANY, INC. TEST BORING LOG

10440 MAIN STREET

CLARENCE, NEW YORK 14031 JOB No.: 14-523 BORING No.: B-110
(716) 759-7821  FAX: (716) 759-7823

PROJECT: Proposed Retail Plaza
3475 William Penn Highway (U.S. Route 22), Township of Wilkins, Allegheny Co., PA 15146

DRILLER: D. Rimbeck TYPE OF DRILL RIG: Diedrich D-120 (Truck)

SAMPLING METHODS: ASTM D1586 SIZE AND TYPE OF BIT: 4 1/4" I.D. H.S.A.

DATE STARTED: 3/6/14 SURFACE ELEVATION (ft.): 930.0

DATE COMPLETED: 3/6/14 GROUNDWATER DEPTH (ft.): None
(measured at completion unless indicated below)

Logged by: B. Smith

Elevation/
Depth
(feet)

Soil Symbols
Sampler Symbols
Field Test Data

Sample
No. : Range

N-
Value

% REC
(RQD) Soil and Rock Description / Remarks



890

885

880

875

870

865

860

855

850

40

45

50

55

60

65

70

75

80

10
4
3
2

50/5"

36
20
10
15

S-12 : 39.0'- 41.0'

S-13 : 44.0'- 44.4'

S-14 : 49.0'- 51.0'

7

50+

30

25

50

50

...grade: m. stiff, tr. Brick

...grade: hard

...grade: v. stiff

Depth to Bottom of Hole:  51.0 feet

BARRON & ASSOCIATES, P.C. & TEST BORING LOG (CONTINUATION)
BUFFALO DRILLING COMPANY, INC.

10440 MAIN STREET

CLARENCE, NEW YORK 14031 JOB No.: 14-523 BORING No.: B-110
(716) 759-7821  FAX: (716) 759-7823

PROJECT: Proposed Retail Plaza
3475 William Penn Highway (U.S. Route 22), Township of Wilkins, Allegheny Co., PA 15146

Elevation/
Depth
(feet)

Soil Symbols
Sampler Symbols
Field Test Data

Sample
No. : Range

N-
Value

% REC
(RQD)

Soil and Rock Description / Remarks



930

925

920

915

910

905

900

895

0

5

10

15

20

25

30

35

17
7
8
10

10
11
13
15

11
14
15
18

11
19
16
14

12
15
20
21

10
50/5"

8
50/5"

13
17
11
5

7
7
7
7

22
50/3"

S-1 : 0.0'- 2.0'

S-2 : 2.0'- 4.0'

S-3 : 4.0'- 6.0'

S-4 : 6.0'- 8.0'

S-5 : 8.0'- 10.0'

S-6 : 10.0'- 10.9'

S-7 : 14.0'- 14.9'

S-8 : 19.0'- 21.0'

S-9 : 24.0'- 26.0'

S-10 : 29.0'- 29.8'

15

24

29

35

35

50+

50+

28

14

50+

30

50

40

50

40

70

80

40

45

80

Brown, v. stiff Clay, some Silt, little Gravel, little f/c Sand, mod. plastic,
moist (CL-Fill)

Same as S-1

Same as S-1

...grade: hard

Same as S-4

Same as S-4

...grade: tr. Brick, tr. Slag

Gray, m. dense Sand to gravel sized WEATHERED SHALE fragments,
moist (WEATHERED SHALE)

...grade: Brown

...grade: v. dense

Depth to Bottom of Hole:  30.0 feet

BARRON & ASSOCIATES, P.C.  &
BUFFALO DRILLING COMPANY, INC. TEST BORING LOG

10440 MAIN STREET

CLARENCE, NEW YORK 14031 JOB No.: 14-523 BORING No.: B-111
(716) 759-7821  FAX: (716) 759-7823

PROJECT: Proposed Retail Plaza
3475 William Penn Highway (U.S. Route 22), Township of Wilkins, Allegheny Co., PA 15146

DRILLER: D. Rimbeck TYPE OF DRILL RIG: Diedrich D-120 (Truck)

SAMPLING METHODS: ASTM D1586 SIZE AND TYPE OF BIT: 4 1/4" I.D. H.S.A.

DATE STARTED: 3/5/14 SURFACE ELEVATION (ft.): 930.3

DATE COMPLETED: 3/5/14 GROUNDWATER DEPTH (ft.): None
(measured at completion unless indicated below)

Logged by: B. Smith

Elevation/
Depth
(feet)

Soil Symbols
Sampler Symbols
Field Test Data

Sample
No. : Range

N-
Value

% REC
(RQD) Soil and Rock Description / Remarks



925

920

915

910

905

900

895

0

5

10

15

20

25

30

35

7
8
4

2
5
4
8

10
14
16
17

31
18
14
14

6
5
14
8

50/0"

16
9
8
4

13
11
8
12

7
7
9
7

6
6
4
7

7
8
9
11

S-1 : 0.5'- 2.0'

S-2 : 2.0'- 4.0'

S-3 : 4.0'- 6.0'

S-4 : 6.0'- 8.0'

S-5 : 8.0'- 10.0'

S-6 : 10.0'- 10.0'

S-7 : 14.0'- 16.0'

S-8 : 19.0'- 21.0'

S-9 : 24.0'- 26.0'

S-10 : 29.0'- 31.0'

S-11 : 34.0'- 36.0'

12

9

30

32

19

50+

17

19

16

10

17

40

50

50

25

30

0

25

30

40

40

20

Asphalt (3")

Subbase Gravel (3")

Grayish brown, m. dense f/c SAND, some Gravel, little Silt, moist (SW-
SM)
(Material may have been reworked.)

Brown, stiff CLAY, some Silt, little Gravel, little f/c Sand, mod. plastic,
moist (CL-Till)
...grade: v. stiff

Gray, dense Sand to gravel sized ROCK fragments, tr. Silt, (GP)

...grade: m. dense

...grade: v. dense (No Sample)

...grade: m. dense

Brown, v. stiff CLAY, some Silt, little Gravel, little f/c Sand, mod. plastic,
moist (CL-Till)

Same as S-8

...grade: stiff

...grade: v. stiff

BARRON & ASSOCIATES, P.C.  &
BUFFALO DRILLING COMPANY, INC. TEST BORING LOG

10440 MAIN STREET

CLARENCE, NEW YORK 14031 JOB No.: 14-523 BORING No.: B-112
(716) 759-7821  FAX: (716) 759-7823

PROJECT: Proposed Retail Plaza
3475 William Penn Highway (U.S. Route 22), Township of Wilkins, Allegheny Co., PA 15146

DRILLER: D. Rimbeck TYPE OF DRILL RIG: Diedrich D-120 (Truck)

SAMPLING METHODS: ASTM D1586 SIZE AND TYPE OF BIT: 4 1/4" I.D. H.S.A.

DATE STARTED: 3/7/14 SURFACE ELEVATION (ft.): 928.7

DATE COMPLETED: 3/7/14 GROUNDWATER DEPTH (ft.): None
(measured at completion unless indicated below)

Logged by: B. Smith

Elevation/
Depth
(feet)

Soil Symbols
Sampler Symbols
Field Test Data

Sample
No. : Range

N-
Value

% REC
(RQD) Soil and Rock Description / Remarks



890

885

880

875

870

865

860

855

850

40

45

50

55

60

65

70

75

80

7
9
9
12

8
10
13
15

8
8
11
12

S-12 : 39.0'- 41.0'

S-13 : 44.0'- 46.0'

S-14 : 49.0'- 51.0'

18

23

19

30

40

30

Same as S-11

Same as S-11

Same as S-11

Depth to Bottom of Hole:  51.0 feet

BARRON & ASSOCIATES, P.C. & TEST BORING LOG (CONTINUATION)
BUFFALO DRILLING COMPANY, INC.

10440 MAIN STREET

CLARENCE, NEW YORK 14031 JOB No.: 14-523 BORING No.: B-112
(716) 759-7821  FAX: (716) 759-7823

PROJECT: Proposed Retail Plaza
3475 William Penn Highway (U.S. Route 22), Township of Wilkins, Allegheny Co., PA 15146

Elevation/
Depth
(feet)

Soil Symbols
Sampler Symbols
Field Test Data

Sample
No. : Range

N-
Value

% REC
(RQD)

Soil and Rock Description / Remarks



930

925

920

915

910

905

900

0

5

10

15

20

25

30

35

4
6
6

11
14
20
24

9
11
13
14

10
14
10
14

3
5
7
9

7
7
7
8

2
3
4
5

3
4
6
6

3
4
20
12

7
5
9
7

S-1 : 0.4'- 2.0'

S-2 : 2.0'- 4.0'

S-3 : 4.0'- 6.0'

S-4 : 6.0'- 8.0'

S-5 : 8.0'- 10.0'

S-6 : 10.0'- 12.0'

S-7 : 14.0'- 16.0'

S-8 : 19.0'- 21.0'

S-9 : 24.0'- 26.0'

S-10 : 28.0'- 30.0'

12

34

24

24

12

14

7

10

24

14

35

45

60

60

40

35

0

20

40

50

Asphalt (5")

Grayish brown, m. dense f/c Sand, some Gravel, little Silt, tr. Slag,
moist (SW-SM-Fill)

Dk. brown, hard Clay, some Silt, little Gravel, little f/c Sand, tr. Slag, tr.
Brick, mod. plastic, moist (CL-Fill)

...grade: v. stiff

Same as S-3

...grade: stiff

Same as S-5

...grade: m. stiff (No Sample)

...grade: stiff

...grade: v. stiff, little Slag

...grade: stiff, tr. Slag

Depth to Bottom of Hole:  30.0 feet

BARRON & ASSOCIATES, P.C.  &
BUFFALO DRILLING COMPANY, INC. TEST BORING LOG

10440 MAIN STREET

CLARENCE, NEW YORK 14031 JOB No.: 14-523 BORING No.: B-113
(716) 759-7821  FAX: (716) 759-7823

PROJECT: Proposed Retail Plaza
3475 William Penn Highway (U.S. Route 22), Township of Wilkins, Allegheny Co., PA 15146

DRILLER: D. Rimbeck TYPE OF DRILL RIG: Diedrich D-120 (Truck)

SAMPLING METHODS: ASTM D1586 SIZE AND TYPE OF BIT: 2 1/4" I.D. H.S.A.

DATE STARTED: 3/11/14 SURFACE ELEVATION (ft.): 932.9

DATE COMPLETED: 3/11/14 GROUNDWATER DEPTH (ft.): None
(measured at completion unless indicated below)

Logged by: B. Smith

Elevation/
Depth
(feet)

Soil Symbols
Sampler Symbols
Field Test Data

Sample
No. : Range

N-
Value

% REC
(RQD) Soil and Rock Description / Remarks



930

925

920

915

910

905

900

895

0

5

10

15

20

25

30

35

28
17
18
13

15
20
23
27

8
13
14
10

10
12
18
50/3"

15
34
50/3"

7
17
22
30

12
15
9
8

29
20
15
14

6
6
6
6

3
7
10
14

10
19
29
34

S-1 : 0.0'- 2.0'

S-2 : 2.0'- 4.0'

S-3 : 4.0'- 6.0'

S-4 : 6.0'- 7.8'

S-5 : 8.0'- 9.3'

S-6 : 10.0'- 12.0'

S-7 : 14.0'- 16.0'

S-8 : 19.0'- 21.0'

S-9 : 24.0'- 26.0'

S-10 : 29.0'- 31.0'

S-11 : 34.0'- 36.0'

35

43

27

30

84+

39

24

35

12

17

48

60

25

40

35

30

80

40

75

25

0

40

Brown, hard Clay, some Silt, little Gravel, little f/c Sand, mod. plastic,
moist (CL-Fill)

Same as S-1

...grade: v. stiff

Same as S-3

...grade: hard

Gray, dense sand to gravel sized Weathered Shale fragments, moist
(Weathered Shale-Fill)

...grade: m. dense

...grade: dense

...grade: stiff, tr. Brick, tr. Slag, tr. Construction lumber, tr. Clay, non-
plastic

...grade: v. stiff (No Sample)

...grade: hard

BARRON & ASSOCIATES, P.C.  &
BUFFALO DRILLING COMPANY, INC. TEST BORING LOG

10440 MAIN STREET

CLARENCE, NEW YORK 14031 JOB No.: 14-523 BORING No.: B-114
(716) 759-7821  FAX: (716) 759-7823

PROJECT: Proposed Retail Plaza
3475 William Penn Highway (U.S. Route 22), Township of Wilkins, Allegheny Co., PA 15146

DRILLER: D. Rimbeck TYPE OF DRILL RIG: Diedrich D-120 (Truck)

SAMPLING METHODS: ASTM D1586 SIZE AND TYPE OF BIT: 4 1/4" I.D. H.S.A.

DATE STARTED: 3/6/14 SURFACE ELEVATION (ft.): 930.0

DATE COMPLETED: 3/6/14 GROUNDWATER DEPTH (ft.): None
(measured at completion unless indicated below)

Logged by: B. Smith

Elevation/
Depth
(feet)

Soil Symbols
Sampler Symbols
Field Test Data

Sample
No. : Range

N-
Value

% REC
(RQD) Soil and Rock Description / Remarks



890

885

880

875

870

865

860

855

850

40

45

50

55

60

65

70

75

80

8
9
10
12

9
15
11
15

6
9
10
9

50/2"

50/5"

S-12 : 39.0'- 41.0'

S-13 : 44.0'- 46.0'

S-14 : 49.0'- 51.0'

S-15 : 54.0'- 54.2'

S-16 : 58.0'- 58.4'

19

26

19

50+

50+

30

35

50

0

0

...grade: v. stiff

Same as S-12

Same as S-12

...grade: hard (No Sample)

Same as S-15 (No Sample)

Depth to Bottom of Hole:  58.3 feet

BARRON & ASSOCIATES, P.C. & TEST BORING LOG (CONTINUATION)
BUFFALO DRILLING COMPANY, INC.

10440 MAIN STREET

CLARENCE, NEW YORK 14031 JOB No.: 14-523 BORING No.: B-114
(716) 759-7821  FAX: (716) 759-7823

PROJECT: Proposed Retail Plaza
3475 William Penn Highway (U.S. Route 22), Township of Wilkins, Allegheny Co., PA 15146

Elevation/
Depth
(feet)

Soil Symbols
Sampler Symbols
Field Test Data

Sample
No. : Range

N-
Value

% REC
(RQD)

Soil and Rock Description / Remarks



925

920

915

910

905

900

895

0

5

10

15

20

25

30

35

16
11
9
8

10
9
10
9

6
8
13
15

15
20
20
23

15
20
50/5"

10
10
14
15

8
8
11
7

4
6
6
5

2
7
9
8

7
3
3
7

15
26
13
16

S-1 : 0.0'- 2.0'

S-2 : 2.0'- 4.0'

S-3 : 4.0'- 6.0'

S-4 : 6.0'- 8.0'

S-5 : 8.0'- 9.4'

S-6 : 10.0'- 12.0'

S-7 : 14.0'- 16.0'

S-8 : 19.0'- 21.0'

S-9 : 24.0'- 26.0'

S-10 : 29.0'- 31.0'

S-11 : 34.0'- 36.0'

20

19

21

40

70+

24

19

12

16

6

39

60

40

50

40

60

45

60

50

0

45

55

Brown, v. stiff Clay, some Silt, little Gravel, little f/c Sand, mod. plastic,
moist (CL-Fill)

...grade: tr. Construction lumber

Same as S-2

...grade: hard

...grade: tr. Slag

...grade: v. stiff

Same as S-6

...grade: stiff

...grade: v. stiff (No Sample)

...grade: m. stiff, and Gravel

...grade: hard, little Gravel

BARRON & ASSOCIATES, P.C.  &
BUFFALO DRILLING COMPANY, INC. TEST BORING LOG

10440 MAIN STREET

CLARENCE, NEW YORK 14031 JOB No.: 14-523 BORING No.: B-115
(716) 759-7821  FAX: (716) 759-7823

PROJECT: Proposed Retail Plaza
3475 William Penn Highway (U.S. Route 22), Township of Wilkins, Allegheny Co., PA 15146

DRILLER: D. Rimbeck TYPE OF DRILL RIG: Diedrich D-120 (Truck)

SAMPLING METHODS: ASTM D1586 SIZE AND TYPE OF BIT: 4 1/4" I.D. H.S.A.

DATE STARTED: 3/5/14 SURFACE ELEVATION (ft.): 929.4

DATE COMPLETED: 3/5/14 GROUNDWATER DEPTH (ft.): None
(measured at completion unless indicated below)

Logged by: B. Smith

Elevation/
Depth
(feet)

Soil Symbols
Sampler Symbols
Field Test Data

Sample
No. : Range

N-
Value

% REC
(RQD) Soil and Rock Description / Remarks



890

885

880

875

870

865

860

855

850

40

45

50

55

60

65

70

75

80

6
5
6
9

15
12
9
36

11
13
12
16

17
18
33
42

17
22
17
22

7
50/3"

4
5
7
12

6
8
10
11

S-12 : 39.0'- 41.0'

S-13 : 44.0'- 46.0'

S-14 : 49.0'- 51.0'

S-15 : 54.0'- 56.0'

S-16 : 59.0'- 61.0'

S-17 : 64.0'- 64.8'

S-18 : 69.0'- 71.0'

S-19 : 74.0'- 76.0'

11

21

25

51

39

50+

12

18

45

5

20

20

40

40

60

50

...grade: stiff

...grade: v. stiff (jar was filled with construction lumber)

Same as S-13

...grade: hard

Dk. gray, v. dense f/c Sand and Gravel, little Silt, little Brick, moist (SM/
GM-Fill)

...grade: dense, some Brick

...grade: v. dense, tr. Brick, wet

Brown, stiff CLAY, some Silt, tr. f/c Sand, tr. Gravel, mod. plastic, moist
(CL)

...grade: v. stiff

Depth to Bottom of Hole:  76.0 feet

BARRON & ASSOCIATES, P.C. & TEST BORING LOG (CONTINUATION)
BUFFALO DRILLING COMPANY, INC.

10440 MAIN STREET

CLARENCE, NEW YORK 14031 JOB No.: 14-523 BORING No.: B-115
(716) 759-7821  FAX: (716) 759-7823

PROJECT: Proposed Retail Plaza
3475 William Penn Highway (U.S. Route 22), Township of Wilkins, Allegheny Co., PA 15146

Elevation/
Depth
(feet)

Soil Symbols
Sampler Symbols
Field Test Data

Sample
No. : Range

N-
Value

% REC
(RQD)

Soil and Rock Description / Remarks



930

925

920

915

910

905

900

895

0

5

10

15

20

25

30

35

6
9
11

4
34
30
24

16
12
7
4

3
9
5
5

5
4
3
3

6
9
8
7

6
11
14
19

50/5"

S-1 : 0.4'- 2.0'

S-2 : 2.0'- 4.0'

S-3 : 4.0'- 6.0'

S-4 : 6.0'- 8.0'

S-5 : 8.0'- 10.0'

S-6 : 10.0'- 12.0'

S-7 : 14.0'- 16.0'

S-8 : 19.0'- 19.4'

20

64

19

14

7

17

25

50+

50

50

50

60

40

45

45

25

Asphalt (5")

Brown, v. stiff Clay, some Silt, little Gravel, little f/c Sand, tr. Brick, tr.
Slag, mod. plastic, moist (CL-Fill)

...grade: hard

...grade: v. stiff

...grade: stiff

Brown, m. stiff CLAY, some Silt, tr. Gravel, tr. f/c Sand, mod. plastic,
moist (CL-Till)

...grade: v. stiff

Same as S-6

Dk. gray, v. dense Sand to gravel sized WEATHERED SHALE
fragments, moist (WEATHERED SHALE)

Depth to Bottom of Hole:  22.5 feet

BARRON & ASSOCIATES, P.C.  &
BUFFALO DRILLING COMPANY, INC. TEST BORING LOG

10440 MAIN STREET

CLARENCE, NEW YORK 14031 JOB No.: 14-523 BORING No.: B-116
(716) 759-7821  FAX: (716) 759-7823

PROJECT: Proposed Retail Plaza
3475 William Penn Highway (U.S. Route 22), Township of Wilkins, Allegheny Co., PA 15146

DRILLER: D. Rimbeck TYPE OF DRILL RIG: Diedrich D-120 (Truck)

SAMPLING METHODS: ASTM D1586 SIZE AND TYPE OF BIT: 2 1/4" I.D. H.S.A.

DATE STARTED: 3/12/14 SURFACE ELEVATION (ft.): 930.0

DATE COMPLETED: 3/12/14 GROUNDWATER DEPTH (ft.): None
(measured at completion unless indicated below)

Logged by: B. Smith

Elevation/
Depth
(feet)

Soil Symbols
Sampler Symbols
Field Test Data

Sample
No. : Range

N-
Value

% REC
(RQD) Soil and Rock Description / Remarks
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GEOTECHNICAL REFERENCE STANDARDS  
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APPENDIX  C 
 
 

LABORATORY SOIL TEST RESULTS  
 



Job No: 14-523

Project: Proposed Retail Plaza

3475 William Penn Highway (U.S. Route 22)

Township of Wilkins, Allegheny Co., PA 15146

Boring Sample Depth LL PL PI

No. No. (ft.) (%) (%) (%)

B-104 S-3 4-6 33 22 11

B-110 S-3 4-6 35 23 12

B-115 S-18 69-71 33 22 11

Plasticity Chart 
ASTM D4318 & D2487
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Job No: 14-523

Project: Proposed Retail Plaza

3475 William Penn Highway (U.S. Route 22)

Township of Wilkins, Allegheny Co., PA 15146

CC= NA CU= NA LL= NA PL= NA PI= NA USCS= Weathered Shale-Fill

51.9 % Gravel

D60= 3.75

29.2 % Sand

D30= 0.175

17.2 % Silt

D10= 0.018

1.7 % Clay

Date Tested: Boring No.: B-110 Sample No.: Depth:

Note:  Sample weight tested was less than required by ASTM D-422.  Therefore, this grain size distribution may not accurately represent actual conditions.

14 to 26 ft.S-7 to S-9March 27, 2014

GRAIN SIZE ANALYSIS ASTM D-421/D-422

U.S. STANDARD SIEVE SIZE
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COARSE MEDIUM FINE
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FAX (716)759-7823
(716)759-7821



Job No: 14-523

Project: Proposed Retail Plaza

3475 William Penn Highway (U.S. Route 22)

Township of Wilkins, Allegheny Co., PA 15146

CC= NA CU= NA LL= NA PL= NA PI= NA USCS= SM/GM-Fill

49.0 % Gravel

D60= NA

41.2 % Sand

D30= NA

D10= NA

9.8 % Silt & Clay

Date Tested: Boring No.: B-115 Sample No.: Depth:

Note:  Sample weight tested was less than required by ASTM D-422.  Therefore, this grain size distribution may not accurately represent actual conditions.

GRAIN SIZE ANALYSIS ASTM D-421/D-422

U.S. STANDARD SIEVE SIZE

54 to 64.8 ft.S-15 to S-17March 26, 2014
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DATA INPUT BY: Andrew J. Camping PAGE: of     

B&A JOB NO.: 14-523

CLIENT: Benderson Development Company, LLC

PROJECT: Proposed Retail Plaza

3475 William Penn Highway (U.S. Route 22)

Township of Wilkins, Allegheny Co., PA 15146

Pa.: 2009 INTERNATIONAL BUILDING CODE (IBC), NEHREP 2003/ASCE STD. 2005-7 ACCELERATIONS at 2% IN 50 YEARS CALCULATED BY LATITUDE AND LONGITUDE 

Site Latitude  (○)  =     Seismic Site Class  = D

↑  

Site Longitude (○)  = Building/Structure with Shallow  Foundation

Ss = 0.2 sec acceleration value for Class B  (in g's) S1 = 1.0 sec acceleration value for Class B  (in g's)

Acceleration Values Below are Ss Acceleration Values Below are S1 

LONG.  = -78.8500 -78.8052 -78.8000 LONG.  = -78.8500 -78.8052 -78.8000

LAT.  = LAT.  =

40.4000 0.1902 0.1902 40.4000 0.0491 0.0492

+40.4315 0.1862 0.1858 0.1857 +40.4315 0.0488 0.0489 0.0489

40.4500 0.1838 0.1831 40.4500 0.0487 0.0488

   SEISMIC SITE CLASS

Fa Sds = 0.6667 * Fa * Ss Fv Sd1 = 0.6667 * Fv * S1

A 0.8000 0.0991 g 0.8000 0.0261 g  

B 1.0000 0.1238 g 1.0000 0.0326 g  

C 1.2000 0.1486 g 1.7000 0.0555 g  

D 1.6000 0.1982 g 2.4000 0.0783 g <<------- USE THESE VALUES FOR SHALLOW FOUNDATIONS

E 2.5000 0.3096 g 3.5000 0.1142 g  

F 2.5000 0.3096 g 3.5000 0.1142 g  

 

NOTE:    Fa
 
and Fv values are linearly interpolated, for the above Ss and Ss values, respectively, within the appropriate range of the mapped spectral response accelerations.  

(Gridded data at 0.05 degree increments from: http://earthquake.usgs.gov/hazards/designmaps/javacalc.php)

-78.8052

+40.4315

Site Coefficient and Design Spectral Response Acceleration Values 

0.2 Second 1.0 Second 

FAX (716)759-7823
(716)759-7821

Z:\Reports\Seismic and Engineering Sheets\USGS 2008 Seismic g's (Job version 1.0) Created By: Carmen M. Panuccio
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APPENDIX  D 
 
 

ENGINEERING COMPUTATIONS AND SCHEMATICS 
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APPENDIX  E 
 
 

GENERAL EARTHWORK SPECIFICATION  
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APPENDIX  F 
 
 

LIMITATIONS  
 



 
 

LIMITATIONS 
 
 
1. This report is based on the data that was obtained from the subsurface explorations and on the 

design of the proposed retail plaza submitted to the geotechnical engineer.  A geotechnical 
engineer, who is experienced in foundation construction and earthwork, should be engaged to 
review the final design and specifications in order to determine whether any change in concept 
may have any effect on the validity of the conclusions presented herein, and whether these 
conclusions have, in fact, been implemented in the design and specifications.   

 
2. The subsurface conditions, including thickness, between the exploration locations are 

approximate and simplified representations of the strata and transitions.  There is the possibility 
that variations in soil and rock conditions and boundaries will be encountered during 
construction.  In order to permit correlation between the exploratory soil data and the actual soil 
conditions encountered during construction and so as to assess conformance with the plans and 
specifications as originally contemplated, it is recommended that a geotechnical engineer, who 
is experienced in foundation construction and earthwork monitoring, should be retained to 
perform continuous construction review during the site preparation and foundation construction 
operations.   

 
3. The subsurface exploration logs and subsurface conditions may aid in estimating material 

quality and quantities, such as topsoil/organic matter, fills, natural soils, and rock, but are not to 
be relied upon as the exclusive means for bid preparation purposes.  It is the responsibility of 
the contractor to perform any additional site examinations and explorations and to prepare an 
accurate bid.   

 
4. Disclaimers:   

a. In the event that any changes in the nature, design or location of the structure are planned, 
the conclusions that are contained in this report shall not be considered valid unless the 
changes are reviewed and the conclusions of this report are modified or verified in writing.   

b. The geotechnical engineering report has been prepared for this project by Barron & 
Associates, P.C.  This report is for assistance in design only and is not a sufficient basis on 
which to prepare an accurate bid.   

c. This report has been prepared for the exclusive use of Benderson Development Company, 
Inc. and their designated design representatives, for specific application to the construction 
of a retail plaza at 3475 William Penn Highway (U.S. Route 22) in the Township of Wilkins, 
Pennsylvania and in accordance with generally accepted geotechnical engineering 
practice.  No other warranty, expressed or implied, is made. 
 
 



 
Via Email 
 
April 13, 2023 
 
 
Mrs. Rebecca Vargo 
Township Manager 
Township of Wilkins 
110 Peffer Road 
Turtle Creek, Pennsylvania, 15145  

Re:  Benderson Development   
Plan Review 01 

 Wilkins Township, Allegheny County, PA  

Dear Mrs. Vargo: 

Herbert, Rowland & Grubic, Inc. (HRG) has received the following materials related to the referenced land 
development project.   

◼ Subdivision and Land Development Application, prepared by Benderson Development Company, 
LLC and dated March 14, 2023.  

◼ Benderson Development Plan Set (26 sheets), prepared by Red Swing Group and dated March 13, 
2023. 

◼ Stormwater Management Report, prepared by Red Swing Group and dated March 2023. 

As requested, we have completed a review of the submitted information with respect to the Subdivision and 
Land Development Ordinance (Chapter 385), Stormwater Management Ordinance (Chapter 374) and Zoning 
Ordinance (Chapter 450). The comments below are based on the review of the listed submitted material. The 
comments do not address specific requirements that other regulatory agencies such as the Pennsylvania 
Department of Environmental Protection (PADEP), PennDOT, or the Allegheny County Conservation District 
may have, although permits or approval letters from these agencies may be required as a condition of plan 
approval.  

COMMENTS RELATED TO SUBMISSION: 

1. Tract boundaries with bearings and distances should be included in the plan set [385-16.B(6)]. 

2. Please provide evidence to the Board of Commissioners that the land development is to be supplied 
by a certified public utility for water supply [385-16.B(25)]. 

3. Front yard setback is shown on the plan, however, the side and rear yard setbacks are missing.  

4. The retail elevation sheet does not show the proposed height of the building. Please provide the 
maximum height to ensure it does not exceed the allowable maximum height of 35 feet.  

5. Minimum side/rear yard abutting any lot in any R district for off-street parking spaces and access 
drives for nonresidential is 30 feet. The chart on the site plan shows 13.5 feet being provided.  



Mrs. Rebecca Vargo 
Wilkins Township   
April 13, 2023 
Page 2 
 

6. The parking tabulation for restaurants states that one space is required for every 50 square feet of 
public floor space plus one for every 3 outdoor seats, plus 1 for every employee working on the 
largest shift. Please provide a breakdown of how 60 spaces is the required amount. Estimates of the 
employee count on largest shift and number of outdoor seating area will help determine the correct 
number of spaces.  

7. A statement of the approvals and permits that will be required for the proposed development from 
the County and Commonwealth should be on the plans [385-16.B(33)]. 

8. A copy of the sewage planning module for land development approval by PA DEP [385-17B(23)]. 

9. The final plan shall have all storm drainage and sanitary sewer easements shown [385-17.I].  

10. The final plan shall be accompanied by an updated approval of the highway occupancy permit by 
PennDOT [385-17.K]. 

11. Please submit a full Traffic Impact Study for HRG to review. Further comments are expected once 
received.  

12. Streets shall be provided with sidewalks.  

13. For all commercial and industrial subdivisions or land developments, a landscaping plan shall be 
provided and shall include sufficient plantings for the required open space, planting strips, screenings, 
formal gardens, shade trees and natural barriers [385-28E]. 

14. Please see buffer yard planting requirements in 450, Zoning [385-28.F]. 

15. An approved E&S plan shall be submitted to the Township once issued by Allegheny County 
Conservation District.  

16. Public sewer systems. When the subdivision or land development is to be provided with a complete 
sanitary sewer system connected to a public sanitary sewer system, a statement of approval from the 
engineer of the sewerage system to which it will be connected shall be submitted to the Board of 
Commissioners. Where required, DEP planning module approval shall also be obtained for final plan 
approval [385-35]. 

17. Provision of system. The subdivision or land development shall be provided with a complete water 
supply system which shall be connected to a municipal water supply or with a community water 
supply approved by the engineer of the applicable water utility company and the Pennsylvania 
Department of Environmental Protection with satisfactory provision for the maintenance thereof 
[385-36]. 

18. Easements for utilities shall have a minimum width of 15 feet [385-38A]. 

19. Shade trees shall be provided as specified in 385-28E of the SALDO.  

20. Sidewalks shall be required within the public right-of-way for all properties abutting arterial streets in 
the C Commercial District upon the transfer of ownership of property, the new development of 
property, a subdivision or reverse subdivision of property, or a major renovation of infrastructure 
located on the property. All sidewalks shall be installed in accordance with the design standards of 
Chapter 379, Streets and Sidewalks [450-27]. An “In-lieu-of action” may need to be requested for 
sidewalks along SR 22 [379-39]. 

https://ecode360.com/32351588#32351588


Mrs. Rebecca Vargo 
Wilkins Township   
April 13, 2023 
Page 3 
 

21. In the PCSM report, the “Post development drainage area calculations with BMP” and “2 Year 
chamber system hydrograph” show different values for volume routed to the BMP (inflow area, 
inflow, outflow, discarded). See pages 103 & 202 of the PCSM report. The “2 Year chamber” values 
appear to match the DEP Spreadsheet. Verify that values match across all documents. 

SUPPLEMENTAL INFORMATION TO BE PROVIDED PRIOR TO RECORDING OF THE SWM 
SITE PLAN [374]: 

◼ Signed and executed Operations and Maintenance Agreement. 
◼ Signed and executed easements for all on-site and off-site work. 

OUTSTANDING ITEMS TO BE PROVIDED TO THE TOWNSHIP UPON COMPLETION 
AND/OR DURING FINAL LAND DEVELOPMENT APPLICATION: 

◼ Sewage Planning Module approved by DEP.  
◼ Approved NPDES permit by ACCD.  

Due to the number of comments and size of the plan, along with information still to be provided, we reserve 
the right to conduct additional reviews on behalf of the Township. If you have any questions regarding these 
comments, please do not hesitate to call me. 

 
Sincerely, 

Herbert, Rowland & Grubic, Inc. 

       
Robert L. Arnold, P.E. 
Team Leader | Civil 
 
RLA/JFZ/kmg 
R006303.0467 
project\0063\006303_0467\rcvd\3-20-23 submission\2023.04.13 benderson pr01.docx 
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