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WHITEMARSH TOWNSHIP BOARD OF SUPERVISORS 

MEETING OF SEPTEMBER 10, 2020 6:00 PM 

ZOOM MEETING PARTICIPATION INFORMATION 

 

The Whitemarsh Township Board of Supervisors will hold their monthly meeting on Thursday, September 10, 2020 at 

6:00 p.m.  In response to the COVID 19 health pandemic, and to promote social distancing this meeting will be 

conducted via ZOOM.  Members of the Board, staff and public will participate remotely.  The public may join this 

meeting by either telephone using the dial in number or entering the URL on an internet browser.  Below you will find 

instructions on how to access and participate in the meeting:  

 Meeting Date: Thursday, September 10, 2020  
 Meeting Time: 6:00 PM  
 Meeting URL: https://us02web.zoom.us/j/89151337130 
 Meeting via Zoom App: if you have the Zoom App on your smartphone, tablet, or computer, open the program, click 

join a meeting, and enter the Meeting ID: 891 5133 7130 
 Meeting dial in number (no video): 1‐646‐558‐8656 
 Meeting ID number (to be entered when prompted): 891 5133 7130 

Public comment via email to Township Manager Rick Mellor, rmellor@whitemarshtwp.org must be submitted one 

hour before the start of the meeting.   Public comment will also be accepted via the ZOOM chat button during the 

meeting.  In both cases you will need to provide your name and address for the record. 

Persons with a disability who wish to participate in the public hearing and require an auxiliary aid, service or other 

accommodation to participate in the hearing should contact Whitemarsh Township at 484‐594‐2601. 

 



WHITEMARSH TOWNSHIP BOARD OF SUPERVISORS 
MEETING OF SEPTEMBER 10, 2020 6:00 PM 

 
BOYLE-NESTER ____ DROSSNER_____MANUELE ____ McCUSKER ____TOLL ____  

 
 

CALL TO ORDER 
 
PLEDGE OF ALLEGIANCE 
 
ANNOUNCEMENTS 
   
PUBLIC HEARINGS 

Public Hearing for Conditional Use #02-20; Dhavel Shah/505½ Germantown Pike 
 Dental Office in the VC-1 District 
 

APPROVAL OF MINUTES 
August 13, 2020 

 
BOARD PUBLIC DISCUSSION ITEMS     

Review SLD #02-19; Argos Associates/Adelphi Land Associates/Polergodom Group; 
Longfield Farms/Butler Pike – Preliminary Plan 

Construction of 58 Townhouses 
 
CONSIDER ACTION ITEMS  

 
Ordinances  

Consider Ordinance to Purchase Real Property under Act 153 
The Highlands/7001 Sheaff Lane – 27.82 acre Conservation Easement for 
$3,010,000.00 

Consider Ordinance Amendment 
Adopting the 2015 International Fire Code as the Township’s Fire Prevention 
Code 

 
Resolutions  

Consider SLD #02-19; Argos Associates/Adelphi Land Associates/Polergodom 
Group; Longfield Farms/Butler Pike – Preliminary Plan 

Construction of 58 Townhouses 
Consider 2021 Minimum Municipal Obligation (MMO)  

Police and Non-uniformed Pension Plans 
Consider Annual Emergency Operation Plan Promulgation 

   Emergency Operations Plan (EOP) for Whitemarsh Township 
 
Motions 

Consider Conditional Use #02-20; Dhavel Shah/505½ Germantown Pike 
 Dental Office in the VC-1 District 
Consider Ordinance Advertisement. 

Process the minor nonviolent offenses of personal possession or personal use 
of small amounts of marijuana and personal possession of marijuana 
paraphernalia 

Consider Fire Police Appointment 
 Michael Center – Spring Mill Fire Company 
Consider Resignation 
 Peter Cornog – Planning Commission 
Consider August 2020 Expenditures and Payroll and Pension Plan Paid Costs 
 
 

PUBLIC COMMENT PERIOD 



 
BOARD MEMBER COMMENTS 
 
ANNOUNCE EXECUTIVE SESSION 
 
ADJOURNMENT 
 
 
 
 
 
 

PUBLIC PARTICIPATION INFORMATION 
 

1. Public meetings of the Board shall follow a prescribed agenda, which will be available to the general 
public two days preceding the meeting. 

2. If members of the public wish the Board to address a specific item at a public meeting, a written 
request to the Township Manager shall be submitted by noon on Friday of the week before the 
meeting.  The written request shall specify the item or items the individual desires to be addressed. 

3. The Board may consider other matters for the agenda as they see fit. 
4. The Board will entertain Public Comment at either the beginning of the meeting or prior to specific 

action items during the meeting, at the discretion of the Chair.  Individuals must advise the Chair of 
their desire to offer such comment. 

5. A Public Comment period will be provided at the conclusion of a meeting for input on any subject. 
6. The Board Chair shall preside over Public Comments and may within their discretion: 

 a. Recognize individuals wishing to offer comment. 
 b. Require identification of such persons. 

c. Allocate total available Public Comment time among all individuals wishing to comment. 
d. Allocate up to a five (5) minute maximum for each individual to offer Public Comment at a 

meeting, Township Staff shall time comments and shall announce, “one minute 
remaining” and “time expired” to the Chair. 

e. Rule out of order scandalous, impertinent and redundant comment or any comment the 
discernible purpose of which is to disrupt or prevent the conduct of the business of the 
meeting including the questioning of, or polling of, or debating with, individual members of 
the Board. 
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WHITEMARSH TOWNSHIP BOARD OF SUPERVISORS 
PUBLIC MEETING MINUTES 

 
AUGUST 13, 2020 

 
 The Regular Monthly Meeting of the Whitemarsh Township Board of Supervisors was held on Thursday, August 
13, 2020 at 6:00 PM, a virtual ZOOM meeting, due to COVID-19 pandemic.  
 
 Supervisors Present:  Laura Boyle Nester, Chair; Fran McCusker, Vice-Chair; Michael Drossner; Vincent 
Manuele and Jacy Toll. 
 
 Also Present:  Richard L. Mellor, Jr., Township Manager; Sean Kilkenny, Township Solicitor; James Hersh, P.E. 
Township Engineer and Charles L. Guttenplan, AICP  
 
PLEDGE OF ALLEGIANCE  

 
 

ANNOUNCEMENTS 
 
 Supervisor McCusker announced:  

 
The Library has re-opened for limited services and hours Wednesdays through Saturdays.  Details are available 

at www.JeanesLibrary.Org 
 
The Census Deadline for self-responses has been extended until September 30, 2020. Residents should visit 

2020census.Gov for additional details. 
 
All Storm-related road closures have been repaired and are now open for vehicle traffic.  Help is available for 

MontCo residents with damage caused by Hurricane Isaias. The Montgomery County Department of Public Safety has 
partnered with neighboring agencies to create the Home Cleanup Hotline to support residents in need. Residents should 
call 1-844-965-1386 to provide details that will be shared with volunteers from local disaster relief organizations. 
Common requests include help cutting fallen trees, removing affected drywall, flooring, or appliances; tarping roofs, and 
mold mitigation.  These services are being provided free from volunteers. Efforts will be made to support as many 
residents as possible, but assistance cannot be guaranteed. 

 
 Supervisor McCusker introduced Staff Sergeant Chase Crump who is an Army Recruiter and is the Staff 

Commander at the Plymouth Meeting Mall.  He explained the work he is doing with recruiting and that he and the other 
recruiters speak with individuals about pushing their education further and towards their career moving forward.  Chair 
Nester asked for contact information.  Supervisor Drossner asked if under aged children who are interested in possibly 
joining the military can come in to the recruiting office.  Staff Sergeant Crump said absolutely they are welcome to come 
in and discuss a possible future in the military.  

 
 
PUBLIC HEARINGS 
 
None 

 
APPROVAL OF MINUTES  
 

http://www.jeaneslibrary.org/
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1. July 9, 2020 
 
 Eli Glick asked that his comments made at the July 9, 2020 be reflected in these minutes.  He stated the minutes 
do not reflect his statement that through photographs he provided and the Shade Tree Commission motion that the 
shade tree protection at Whitemarsh Knolls does not follow Act 55 and failed to meet the requirements of the 
Ordinance and those protections at Whitemarsh Knolls are not being followed.  
 
 On a motion by Supervisor Toll, seconded by Supervisor McCusker (Vote 5-0) the Board of Supervisors approved 
the July 9, 2020 meeting minutes, with amendments.   
  
BOARD PUBLIC DISCUSSION ITEMS 
 
1. Police Department Liaison -  Supervisor Michael Drossner 
 
 Supervisor Drossner stated he met with Chief Ward and that the Chief has spoken with residents about injustice 
in the police world.  Supervisor Drossner said they will continue to meet quarterly but that can talk whenever needed.  
He congratulated the Police Department on their recent Re-Accreditation and stated that it is their 12th year of 
accreditation.  Supervisor Drossner spoke about the difficulty of the accreditation process.  He said Whitemarsh Police 
Department did the extra work for accreditation and he is proud of them.  He stated Chief Ward released internal 
policies and drafted Duties to Intervene Policy wherein if officers are acting in an unsafe manner is empowers officer to 
intervene with each other.  He explained statistics (ie. Arrest, car stops, etc.) are being released annually for public 
review.  He stated in 2019 there were 5 use of force reports and 5 internal affairs investigations, 4 of which were 
initiated internally.  He his role as a liaison, he has the ability as a non-law enforcement officer to be approached by 
residents who may have a concern they are reluctant to speak with an officer about.  
 
 Chief Ward stated that he completely agreed with Supervisor Drossner and moving forward things will evolve as 
needed.   
 
2. SLD#01-20; Kevin and Donna McBurney/4013 Crescent Avenue - Preliminary/Final Minor Subdivision Plan; Lot 
Line Change 
 

Mr. Guttenplan explained  SLD #01-20, is a Preliminary/Final Minor Subdivision Plan (Lot Line Change) for Kevin 
and Donna McBurney at 4013 Crescent Avenue, Lafayette Hill. The plan proposes to shift the lot line with neighboring 
4009 Crescent Avenue approximately 28 feet, resulting in an increase of just less than 4,100 square feet for the 
McBurney lot, with the commensurate decrease in the 4009 Crescent Avenue lot (owned by Michael and Melissa 
Toman). No other changes are proposed; both lots are improved with single-family detached homes and related 
improvements and will continue to comply with applicable zoning requirements. The Planning Commission reviewed this 
plan and after a very brief discussion to understand the reason for the lot line change (to provide a more reasonable 
back yard to the McBurney lot), the Commission passed a unanimous motion recommending approval of the 
preliminary/ final plan and recommending approval of the waivers requested. 
 
ORDINANCES 
 
None 
 
RESOLUTIONS  
 
1. SLD#01-20; Kevin and Donna McBurney/4013 Crescent Avenue - Preliminary/Final Minor Subdivision Plan; Lot 
Line Change 
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On a motion by Supervisor Toll, seconded by Supervisor McCusker (Vote 5-0) the Board of Supervisors adopted 

Resolution #2020-16 granting Preliminary/Final Plan approval for SLD #01-20; McBurney/4013 Crescent Avenue for a lot 
line change to add approximately 4,100 square feet from 4009 Crescent Avenue. 
 
MOTIONS  
 
1. Ordinance Advertisement - Adopting the 2015 International Fire Code as the Township’s Fire Prevention Code 
 

Fire Marshal Nick Weaver explained the adoption of the 2015 International Fire Code will provide the legal 
authority to enforce the current fire code. The township’s adopted fire code by ordinance is the 1982 edition of NFPA 
(National Fire Protection Association) 1 Fire Code. The Pennsylvania Uniform Construction Code presently utilizes the 
2015 International Code Council Series, such as our 2015 International Building Code. Adopting the fire code will allow 
the township to legally enforce fire and safety requirements with current standards.  He stated the adoption of a Fire 
Inspection Program would allow the township to enforce the fire code fairly and equally to all commercial properties of 
the township. The Program would also promote positive relationships with property and business owners with a shared 
mission of providing safe buildings. Visiting every commercial property annually would verify that all required permits 
are obtained for construction and operational purposes. A business list and emergency contact list would be able to be 
up to date constantly with the valuable information available readily.  
 

Chair Nester asked to if this would cause new fees.  Fire Marshal Weaver explained the ordinances are not 
enacting new fees, there currently are fees required for operational permits already adopted by ordinance that is not 
being done. This program would ensure the required operational permits are received. If the Board determines 
additional fees are necessary in the future if applicable. There was a discussion regarding building inspection and 
emergency contact lists.  
 

On a motion by Supervisor McCusker, seconded by Supervisor Manuele (Vote 5-0) the Board of Supervisors 
authorized the Ordinance advertisement adopting the 2015 International Fire Code as the Township’s Fire Prevention 
Code. 
 
2. Board/Commission Resignation 
 

On a motion by Supervisor Toll, seconded by Supervisor Manuele (Vote 5-0) the Board of Supervisors accepted 
the resignation of Kate Johnson from the Environmental Advisory Board. 
  
3. 2020 Road Paving Program 
 

Mr. Hersh explained the engineer’s office reviewed the bids submitted to the Township and publicly opened on 
August 11, 2020 for the for the 2020 Road Paving Program.  He stated based on the bid evaluation Allan Myers, L.P. is 
the lowest responsive bidder for the Total Bid for this project.  It is therefore recommended that the Board of 
Supervisors authorize the Township Engineer’s office to issue a Notice of Intent to Award to Allan Myers, L.P. for the 
Total Bid cost of $396,000.00.  He stated the final awarding of the contract is contingent upon a successful outcome to 
the required Responsible Contractor Determination that will be performed by our office and the majority of this project 
will be funded by PennDOT Liquid Fuels Funding which will help offset the cost of construction. 
  

On a motion by Supervisor Drossner, seconded by Supervisor McCusker (Vote 5-0) the Board of Supervisors 
authorized the notice of intent to proceed and bid approval based on the successful review of the 2020 road paving bid 
to Allen Myers, L.P. for total base bid and alternate amount of $396,000.00. 
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4. Change Order Request #2 - James D. Morrissey – Stenton/Flourtown/Cricket Intersection Project - $67,708.38 
 

Mr. Hersh explained the project scope was revised to include modifications related to delays and additional 
work resulting from PECO and Aqua main relocations through the project site. JDM had to demobilize from the site in 
order to permit PECO and Aqua to relocate large diameter utility mains. 
He explained the delays and additional work that was required.  He stated approval will be effective immediately upon 
the withdrawal of James D. Morrissey, lnc.'s litigation with prejudice. Penn DOT has approved a closure of Stenton 
Avenue between Joshua Road and Flourtown/W. Valley Green Roads which started on August 3rd, 2020.  James D. 
Morrissey, Inc. was issued a notice to proceed on July 22, 2020 and that construction activities must begin within 14 
days from the date of that letter. The contract will be extended to require all work to be completed within 90 calendar 
days from the date in the notice to proceed. The date of completion of all work is therefore October 20, 2020. 
 

Sydelle Zove (Harts Ridge Road) asked if it was able to anticipate this issue and was something overlooked in RFP 
preparation.  Mr. Mellor explained nothing was overlooked.  It wasn’t until they started digging they discovered large 
amount of rocks and explained the amount of rock encountered.  Ms. Zove asked in future if something to the Township 
can do to see what is going on underground.  Mr. Mellor explained the utilities are responsible for themselves and the 
amount of rock uncovered was surprising.  Ms. Zove asked if there is testing that could have located the rock.  Mr. Hersh 
explained there is testing, but the money spent on testing would have cost more than the cost of the change order.   
 

On a motion by Supervisor Drossner, seconded by Supervisor McCusker (Vote 5-0) the Board of Supervisors 
authorized the change order request #2 to James D. Morrissey for the contract at Stenton/Flourtown/Cricket in the 
amount of $67,712.38 and by doing so James D. Morrissey has agreed to withdraw the lawsuit against the Township 
related the prompt payment act. 
 
5. July 2020 Expenditures and Payroll and Pension Plan Paid Costs 
  

On a motion by Supervisor Drossner seconded by Supervisor Toll (Vote 5-0) the Board of Supervisors approved 
expenditures totaling $1,152,661.86; and payroll totaling $631,169.90 and pension paid costs totaling $7,577.52 for July 
2020. 

 
AMEND AGENDA 
 

On a motion by Supervisor McCusker, seconded by Supervisor Toll (Vote 5-0) the Board of Supervisors amended 
the agenda. 
 
6. Certificate of Appropriateness – 105 Black Walnut Lane 
 

Mr. Guttenplan explained the application is for replacing the roof (with same shingles as existing), adding a 6-
foot wooden stockade fence along rear property line, and constructing a fire pit with river rock surround in the rear yard 
at 105 Black Walnut Lane. While the majority of homes on this street were constructed about 20 years ago, this is an 
original home built in 1937. HARB saw no issues with these improvements and passed a unanimous motion 
recommending approval of a Certificate of Appropriateness for all of them, as proposed. 

 
On a motion by Supervisor Manuele, seconded by Supervisor Drossner (Vote 5-0) the Board of Supervisors 

approved the Certificate of Appropriateness for the installation of a roof, fence and backyard improvements to 105 Black 
Walnut Lane. 

 
7. Certificate of Appropriateness – 3049 Spring Mill Road 
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Mr. Guttenplan explained the installation of a patio in the rear of the home at 3049 Spring Mill Road. This is one 
of the new homes in the 'Maple Hill' development (the one with the historic school house in the front yard). The total 
patio area is 940 square feet, with approximately half under a standing seam metal roof, matching other roof areas on 
the house. The patio will be constructed with two shades of gray pavers and an ebony cap on retaining walls at the 
patio's edge. HARB saw no issues with this proposal and noted that it is similar to what has been constructed at some of 
the other homes in this development and that it will be in the rear yard and not visible from the street. A motion was 
passed unanimously recommending approval of a Certificate of Appropriateness for the patio as proposed. 

 
On a motion by Supervisor McCusker, seconded by Supervisor Manuele (Vote 5-0) the Board of Supervisors 

approved  the Certificate of Appropriateness for the installation of a patio at 3049 Spring Mill Road. 
 
8. Waiver of Conflict  

 
Mr. Kilkenny explained the next day there will be hearing in the Court of Common Please where the Township 

filed an injunction against the Hill at Whitemarsh for the continued use of the Temporary Construction Access Road.  He 
explained Robert Careless is the attorney for the Hill and he previously worked as an attorney for Kilkenny Law, LLC.  He 
stated Mr. Careless did minimal work for the Hill when at Whitemarsh and recommends the waiver.  He further 
explained neither Mr. Careless nor himself would testify only Mr. Mellor would testify.  Supervisor Drossner stated it is 
the right decision.  

 
On a motion by Supervisor Manuele, seconded by Supervisor Drossner (Vote 5-0) the Board of Supervisors 

authorized the Board of Supervisors to provide informed consent to Kilkenny Law, LLC.  to waive a conflict of interest 
with regard to a former attorney of Kilkenny Law, LLC, Robert Careless, Esq., who represents Whitemarsh Continuing 
Care Retirement Community D/B/A the Hill at Whitemarsh in connection with opposing Whitemarsh Township’s Petition 
for a Preliminary Injunction with regard to the Hill’s use of a Temporary Construction Access Road. 
 
9.  Petition to Intervene – Ambler 

 
Mr. Kilkenny explained the township received correspondence from the Solicitor for Upper Dublin Township and 

additionally the Solicitor for Lower Gwynedd Township that they will be intervening in this matter.  He explained Ambler 
Borough provides water service to parts of Whitemarsh Township.  They are now going to the Pennsylvania Utilities 
Commission and asking to set up an Authority.   The Township had some discussion with the Borough however have not 
heard anything for a while and did not know the Borough was now going to the Utilities Commission.   

 
Chair Nester asked how many residents are provided water by Ambler.  Mr. Mellor explained there are 

approximately 240 residences.  
 
On a motion by Supervisor Manuele, seconded by Supervisor Toll (Vote 5-0) the Board of Supervisors authorized 

the Township Solicitor to intervene in Ambler Borough’s petition to create an Authority before the Pennsylvania Utilities 
Commission. 

 
PUBLIC COMMENT PERIOD 
   
 Sydelle Zove (Harts Ridge Road) thanked Chair Nester for comments made to Philadelphia Inquirer reporter 
about township interest in pursuing acquisition of Abolition Hall.  She   stated it’s an important piece of property in the 
community.  Chair Nester stated it is a team effort.  They are all working on figuring it out and looking at it from all 
angles.   
 
 Justin Cadwell (Kottler Drive) spoke about the meeting with the developer at Whitemarsh Knolls, Rick Mellor, 
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Fran McCusker and Krista Heinrich.  He thanked them for arranging it.  He said he wanted to state the issues that he 
wants addressed.  He asked for an exact timeline for the basin, fencing around the basin, the mosquito problem due to 
the basin and how it is going to be addressed, he asked for the developer to redrawn property lines to keep his land 
intact from washing into the basin, the issue of work hours – contractors working beyond 6PM and after the 
development is complete who will the residents contact about further issues with the basin.  
 
 Eli Glick (Whitefield Drive) stated he was also at the meeting.  He spoke about the care of the trees.  He said he 
believes if the trees had been properly cared for it would have been a first line of defense for the stormwater issues.  He 
asked why the developer can’t put tress and fencing up now.   
He also brought up the issue of stormwater in Whitemarsh Valley Farms.   
 
 Chair Nestor thanked him for his comments and spoke about the stormwater problems in the area.  She stated 
she has been speaking with Mr. Mellor and Mr. Hersh about looking at it.  She explained there were plans previously but 
the cost is immense, but it does need attention.  Mr. Mellor explained it is a capital budget item and can be 
reconsidered during the upcoming budget time.  He stated a lot has been done beginning in 2000’s but there is more to 
do.  
 
 Mr. Hersh stated that the tree protection fence that is installed at the Knolls is as per the plan and the Shade 
Tree Ordinance.    Eli Glick discussed what he believed the fencing should be per the code.   
 
 Eli Glick stated the stormwater problem is a man-made problem and downstream from development needs to 
be looked at.  
 
 Linda Doll (Fairway Road) spoke of her concerns stormwater management.  
 
 Sydelle Zove asked why the plan for the development approved if it doesn’t meet Chapter 55 Tree Protection.  
She also asked about escrow releases for the project and she suggested before more funds are released, someone take a 
look at the plans and the actual conditions currently.  Supervisor Manuele stated in response to her first question, were 
waivers granted in association with the plan and he stated it is a valid question.  Mr. Mellor addressed this and answered 
Ms. Zove.  
 
BOARD MEMBER COMMENTS  
 
   
 
EXECUTIVE SESSION  
 
 Chair Nester announced the Board of Supervisors held an Executive Session on prior to the meeting to discuss 
real estate and litigation.  She announced the Board of Supervisors held an Executive Session on the morning of July 13, 
2020 to discuss litigation and personnel. 
  
ADJOURNMENT  
 
 On a Motion by  Supervisor Manuele, seconded by Supervisor Toll the meeting for August 13, 2020 was 
adjourned at 7:30 PM.  
 
Respectfully Submitted,  
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Richard L. Mellor, Jr. 
Township Manager  
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WHITEMARSH TOWNSHIP BOARD OF SUPERVISORS 
RESOLUTION #2020-___ 

 
BE IT RESOLVED, and it is hereby resolved by the Board of Supervisors of Whitemarsh 

Township, as follows: 
 

A. Argos Associates, Adelphi Land Associates, and Polergodom Group, Ltd. (collectively the 
“Applicant”), has caused to be prepared and filed with the Township Plan S/LD #02-19, entitled 
“Longfield Farm” consisting of thirty (30) sheets, prepared by Irick, Eberhardt & Mientus, Inc. and 

LandConcepts, LLC dated June 12, 2019, last revised March 27, 2020, in addition to Landscape and 
Lighting plans, sheets 7 and 8, updated through July 23, 2020 (the “Plan”). 
 

B. The Plan proposes the construction of a 58-unit townhome community (the “Project”) 
on 15.24 acres of land at the southeast corner of Butler Pike and Skippack Pike, Whitemarsh Township, 
PA, being Montgomery County Tax Parcel Nos. 65-00-01375-00-9, 65-00-01372-01-2, 65-00-10735-00-
9, and 65-00-10723-00-3 (collectively the “Property”). 
 

C. The Whitemarsh Township Planning Commission reviewed the Plan at its August 11, 
2020 meeting and recommended approval of the Plan as a Preliminary Plan subject to certain conditions. 

 
 D.  The Board of Supervisors of Whitemarsh Township acknowledges receipt of (i) a project 
review letter dated August 19, 2020 from James E. Blanch, the Whitpain Township Engineer, and (ii) a 
project review letter dated August 20, 2020 from McMahon Associates, Inc., the Whitpain Township 
Traffic Engineer (collectively, the “Whitpain Township Letters”). The Board has reviewed and is 
aware of the comments and issues raised in the Whitpain Township Letters and is satisfied, after the 
comprehensive reviews conducted by the Whitemarsh Township staff, Township Engineer, Township 
Traffic Engineer, and other Township consultants that, subject to all of the conditions contained in this 
Resolution, the Applicant has demonstrated satisfactory compliance with the applicable ordinances, 
statutes and regulations relating to the issues raised in the Whitpain Township Letters. 
 

NOW, THEREFORE, the Plan is hereby granted Conditional Preliminary Land 
Development Approval subject to the satisfaction of the following conditions by the Applicant: 

 
1. Compliance with all comments as outlined in the Letter of Review dated June 16, 2020, 

prepared by Gilmore & Associates, Inc., attached hereto as Exhibit “A” and incorporated herein by 
reference; 

 
2. Compliance with all comments as outlined in the Zoning Ordinance Compliance Review 

of S/LD #02-19 dated June 16, 2020, prepared by Charles L. Guttenplan, AICP, Whitemarsh Township 
Director of Planning and Zoning/Zoning Officer, attached hereto as Exhibit “B” and incorporated herein 
by reference; 
 

3. Compliance with all conditions set forth in the Whitemarsh Township Board of 
Supervisors’ Conditional Use Decision dated November 21, 2019, a copy of which is attached hereto as 
Exhibit “C” and incorporated herein by reference; 

 
4. Compliance with the comments of the Township Fire Marshal dated April 28, 2020, 

attached hereto as Exhibit “D” and incorporated herein by reference; 
 
 5. Compliance with the recommendations of the Shade Tree Commission as set forth in a 
memorandum dated August 5, 2020, a copy of which is attached hereto as Exhibit “E” and incorporated 
herein by reference; 

 
6. Compliance with advisory recommendations of the Montgomery County Planning 

Commission set forth in a letter dated June 17, 2020, attached hereto as Exhibit “F” and incorporated 
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herein by reference, to the extent feasible and consistent with the stated objectives at Township Planning 
Commission meetings as provided in Exhibit "G" attached hereto and incorporated herein by reference; 

 
 7. Compliance with all comments as outlined in the Letter of Review dated June 18, 2020, 
prepared by Heinrich & Klein Associates, Inc. attached hereto as Exhibit “H” and incorporated herein 
by reference; 
 
 8. Unless waived by the Board of Supervisors, payment, in a form acceptable to the 
Township, of a traffic impact fee of $101,700.00, based upon the amount of $2,825.00 per anticipated 
peak hour trip multiplied by 36 PM peak hour trips (calculated as follows: $2,825.00 x 36 PM peak hour 
trips), assessed using the ITE Trip Generation Manual, which contribution shall be made prior to the 
Township’s issuance of a building permit;  

 
9. Unless waived by the Board of Supervisors, payment, in a form acceptable to the 

Township, of a Park and Recreation Fee in the amount of $112,094.00 in accordance with Section 105-
53(D) of the Township’s Subdivision and Land Development Ordinance, as a fee-in-lieu of dedication of 
such land which contribution shall be made prior to the Township’s issuance of a building permit;  

 
10. In lieu of the payment prescribed by Paragraph 10 (Traffic Impact Fee) and paragraph 11 

(Park and Recreation Fee) above, the Applicant will make a voluntary lump sum contribution in a form 
acceptable to the Township in the amount of $213,794.00 prior to the Township’s issuance of a building 
permit to enable the Township to use the payment as it sees fit; 

 
11. Further, the Board of Supervisors takes the following action as to the Applicant’s request 

for waivers from the requirements of Chapter 105 of the Whitemarsh Township Code – “Subdivision and 
Land Development”: 

 
 a. Section 105-21.B.(1)(n): a partial waiver from the requirement to show 

drainage, utility, and other man-made features within 500 feet of the site, to allow the Applicant to submit 
an aerial plan of the surrounding area; 
 

□     Granted  □     Denied 
 

b. Section 105-21.B.(13): from the requirement to provide an Existing Resources 
and Site Analysis Plan (ERSAP); 

 
  □     Granted  □     Denied 

 
c. Section 105-29.C.: from the requirement that proposed roads A, B, and C have 

a right-of-way and cartway of 36 feet to allow them to have a right-of-way and cartway of 26 feet; 
 
  □     Granted  □     Denied 
 
d. Section 105-30.A.: from the requirement that curbs be installed along Butler 

Pike and Skippack Pike to not require curbing along Butler Pike and Skippack Pike; 
 
  □     Granted  □     Denied 
 
e. Section 105-32.B.: from the requirement that private streets shall have a right-

of-way width and a horizontal and vertical alignment consistent with the requirements for public streets 
per Section 105-33.B(1) to allow the proposed streets to be developed as shown on the Plan; 

 
  □     Granted  □     Denied 
 
f. Section 105-36.C.: from the requirement that private driveways shall not be 

located less than 40 feet from an intersection and shall provide access to the street of lower classification 
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when a corner lot is bounded by streets of two different classifications to allow the driveways for units 40 
and 4 to be developed as shown on the Plan; 

 
  □     Granted  □     Denied 
 
g. Section 105-38.F.: from the requirement that perpendicular parking is not 

permitted on public or private streets to allow perpendicular parking as shown on the Plan; 
 
  □     Granted  □     Denied 
 
h. Section 105-47.B.: from the requirement that the minimum width of all 

sidewalks and pedestrian paths be 5 feet to allow sidewalks to be 4 feet wide; 
 
  □     Granted  □     Denied 
 
i. Sections 105-47.A., 105-56.G. and 105-73: a partial waiver from the 

requirement that sidewalks be provided to allow sidewalks to be provided for pedestrian access to each 
unit, parking spaces, and open spaces so that the roadways do not need to be used for such access, and to 
allow sidewalks/pedestrian paths to be provided along the entire frontage of Skippack Pike and Butler 
Pike; 

 
  □     Granted  □     Denied 
 

 j. Section 105-53.(D): from the requirement for dedication of land in the amount 
of 10% of the total site area and to the Township suitable for park and recreation use; 

 
   □     Granted  □     Denied 
 
 k.  Sections 105-33.B(1) and 105.33.C: from the requirement of 150’ centerline 

radii, and minimum 100’ tangent between curves, respectively. 
 
   □     Granted  □     Denied 
 
 
12. Further, the Board of Supervisors takes the following action as to the Applicant’s request 

for waivers from the requirements of Resolution #2004-8, adopted pursuant to Chapter 58 of the 
Whitemarsh Township Code – “Grading, Erosion Control, Stormwater Management and Best 
Management Practices”, as follows: 
 

a. Section II.D.(8):  from the requirement that emergency spillways must be 3 
feet lower than the spillway crest to allow all basins to be less than 3.5 deep from spillway to basin invert;  

 
□     Granted  □     Denied 
 

b. Section II.D.(12): from the requirement that inlet pipes into a basin be 6 
inches above the floor of the basin to allow some basins not to comply with this requirement, but to 
require all basins to have forebays to reduce velocity and impact on amended soil material in basin pool 
area; 

 
  □     Granted  □     Denied 
 
c. Section II.E.2.(g)(iv): from the requirement that storm pipe have a minimum 

diameter of 18 inches to allow the use of 15-inch diameter storm pipes.   
 

□     Granted  □     Denied 
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The Conditional Preliminary Land Development Approval granted herein shall be rescinded 
automatically upon the Applicant’s failure to accept, in writing, all conditions herein imposed within 
seven (7) days of receipt of this Resolution, as evidenced by Applicant’s signature below.  

 
 
ADOPTED, as a Resolution by the Whitemarsh Township Board of Supervisors this 10th day of 

September, 2020. 
 

 
       WHITEMARSH TOWNSHIP  
ATTEST:      BOARD OF SUPERVISORS 
 
 
 
                       By:       
RICHARD L. MELLOR, JR.,         LAURA BOYLE NESTER, CHAIR 
SECRETARY  
 
 
 
 
 
THE UNDERSIGNED HEREBY REPRESENTS THAT HE IS AUTHORIZED ON BEHALF OF 
THE APPLICANT TO AGREE, AND HEREBY AGREES TO THE ABOVE CONDITIONAL 
PRELIMINARY LAND DEVELOPMENT PLAN APPROVAL RESOLUTION: 
 
APPLICANT: 
 
ARGOS ASSOCIATES 
 
 
 
By: _       Dated :     _____     
___________________, __________ 
 
 
ADELPHI LAND ASSOCIATES 
 
 
 
By: _______________________________ Dated: ___________________________ 
     ___________________, ___________ 
 
 
POLERGODOM GROUP, LTD. 
 
 
 
By: _______________________________ Dated: ___________________________ 
     ___________________, ___________ 
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EXHIBIT “A” 
 

GILMORE & ASSOCIATES REVIEW LETTER 
June 16, 2020 
[ATTACHED] 
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EXHIBIT “B” 
 

ZONING ORDINANCE COMPLIANCE REVIEW 
June 16, 2020 
[ATTACHED] 
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EXHIBIT “C” 
 

CONDITIONAL USE DECISION  
November 21, 2019 

 [ATTACHED] 
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EXHIBIT “D” 
 

TOWNSHIP FIRE MARSHAL’S MEMORANDUM 
April 28, 2020 
[ATTACHED] 
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EXHIBIT “E” 
 

TOWNSHIP SHADE TREE COMMISSION’S MEMORANDUM 
August 5, 2020 
[ATTACHED] 
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EXHIBIT “F” 
 

MONTGOMERY COUNTY PLANNING COMMISSION LETTER 
June 17, 2020 
[ATTACHED] 
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EXHIBIT “G” 

 
COMMENTS WITH RESPECT TO THE MCPC REVIEW LETTER 

 
Comment #1 - Consistent with the MCPC's recommendation to consider the roadway extension, the 
Applicant has adjusted the right-of-way of the internal roadway and shall reserve or convey an easement 
in favor of the owner of the adjoining parcel to enable construction of  a roadway connection between the 
two parcels if the adjacent parcel is developed in the future and the Township requires or allows such a 
connection. 
 
Comment #2 - Consistent with the MCPC's recommendation, the Applicant has revised the stormwater 
design to exceed the Conditional Use obligation and directed all stormwater from the Butler Pike pipe to 
Skippack Pike and has further amended the stormwater design as related to the emergency spillway such 
that it has been redirected to Skippack Pike. 
 
Comment #3 - Per the Applicant's traffic expert, and in accordance with the Township traffic engineer’s 
review, the Township accepts the design without the 45' right-of-way along Butler Pike which could be 
added if the County permit requires it. 
 
Comment #4 - Consistent with the MCPC's recommendation, the plan provides for two, level open areas 
for recreation and has deferred the design and components until the units are occupied and the users’ 
needs and preferences are known. 
 
Comment #5 - Consistent with the MCPC's recommendation, due consideration was given to adding the 
sidewalks in consultation with the Borough (property owner) and the Applicant will abide by the 
Borough’s determination that there is no intention to construct these sidewalks and that sidewalks are not 
recommended based on cited major constraints and impediments. The plans have been modified to 
provide for walkways along the full frontage of the property on Butler and Skippack Pikes.   
 
Comment # 6 - Consistent with the MCPC's recommendation, a new landscape plan was prepared and 
was approved by the Shade Tree Commission with one additional condition agreed to by the Applicant.  
 
Comments #7 - Consistent with the MCPC's recommendation, the septic issue is a non-issue and has 
been reviewed and addressed with the Township as new sanitary service will be provided to all units in 
this community. 
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EXHIBIT “H” 
 

HEINRICH & KLEIN ASSOCIATES, INC’s REVIEW LETTER 
June 18, 2020 
[ATTACHED] 

 









Suite 3  ●  2771 Geryville Pike  ●  Pennsburg, PA 18073  ●  (215) 541-4626  ●  Fax: (215) 541-4023  

info@iandm.com 

 

 

LAND USE CONSULTANTS 

 

Revised September 2, 2020 

 

Mr. Charlie Guttenplan 

Whitemarsh Township 

616 Germantown Pike 

Lafayette Hill, PA 19444 

 

Re:   Longfield Land Development 

 Butler Pike & Skippack Pike 
  

Dear Charlie, 

Pursuant to Section 105-10 of the Subdivision and Land Development Ordinance (SALDO) of 

Whitemarsh Township, this letter is a request for modifications/waivers (to be referred as waiv-

ers) as listed on the Preliminary Land Development Plan : 

 

1. 105-21(B)(1)(n) - (Partial Waiver). Requires plans to show existing features within 500' of the 

site.  Any information within 500’ of the site needed for review of this development has been pro-

vided. An aerial photograph has been provided within the plan set  for the remainder. 

2. 105-21(B)(13) - The Existing Resources and Site Analysis Plan (ERSAP) must be revised to 

show all features required by this section of the ordinance, both on the proposed development tract 

and within 500 feet of the tract boundaries Any information within 500’ of the site needed for review 

of this development has been provided. An aerial photograph has been provided within the plan set  

for the remainder. 

3. 105-29(C) & 105-30(A) - A waiver must be requested in order to permit the following:  
a. To allow proposed Roads A, B, C to have a right-of-way and cartway width of 26 feet, where 

36 feet is required. This will be a private community with privately owned and maintained 

facilities. Adequate areas have been provided for parking negating the need of on-street park-

ing. 

b. To not required curbing along Butler and Skippack Pikes. Curbing has been provided 

along Butler and Skippack Pikes where necessary for traffic control. 

4. 105-32(B) - Private  streets  shall  have  a  right-of-way  width  and  a  horizontal  and  vertical  

alignment  consistent  with  the  requirements  for  public  streets  as per 105-33B(1). All streets 

will be owned and maintained by a homeowners association. Adequate width is provided for in-

stallation of all utilities.  

5. 105-36(C) - This section of the ordinance requires that private driveways, where provided, shall 

be located not less than 40 feet from the intersection and shall provide access to the street of lower 

classification when a corner lot is bounded by streets of two different classifications as defined 

herein. The driveways for Units 40 & 4 appear to require revision in order to demonstrate compli-

ance with the requirements of this section of the ordinance. This will be a private community with 

low speed road. All drives will be able to exit safely. 
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6. 105-38(F) - Prohibition of perpendicular parking on public or private streets. The roadway will 

be posted at a 15 MPH that allows safe back out opportunities in a low traffic volume community. 

Parking is provided at locations convenient for residents and guests. 

7. 105-47(B) - The minimum width of all sidewalks and pedestrian paths shall be five feet; in areas 

of higher pedestrian density, the minimum width of all sidewalks shall be eight feet. Concrete side-

walks are proposed to be 4’ wide. Macadam pathways are proposed to be 6’ wide. 

8. 105-47 (A), 56(G) & 73 - Sidewalks shall be provided where required (Partial Waiver). Side-

walks have been provided to allow pedestrian assess to each unit, parking spaces and open spaces 

so the roadways do not need to be used for such access. Sidewalks/pedestrian paths have been 

provided along entire frontage along Skippack and Butler Pikes. 

9. 105-53(D)- Dedication of land in the amount of 10% of the total site area for park & recreational 

uses or pay a fee-in-lieu of dedication. A fee in lieu of has been offered. 

10. 105-33(B)(1) Minimum centerline radii - 150' & 105-33C. The roadway will be posted at 15 

MPH. Centerline radii (37’) provided are adequate for movement of emergency vehicles.An Au-

toTurn Plan will be provided to verify. 

11. Resolution 2004-8.II.D.(8) - Requires emergency spillway to be 3.0 feet lower than the spillway 

crest. All basins are less than 3.5 deep from spillway to basin invert. Proposing 1.0’ from spillway 

to spillway crest with 0.50’ of freeboard provides adequate design without adding unnecessary 

depth to the basins.  

12. Resolution 2004-8.II.D.(12) - Requires inlet pipes into a basin to be 6 inches above the floor. 

Minimal native slopes across the property create a design challenge for adequate cover for the 

inlet pipes. The 6 above the floor while providing adequate cover is not available in some basins. 

All basins have forebays to reduce velocity and impact on amended soil material in basin pool 

area.   

13. Resolution 2004-8.II.E.2.(g)(iv) - Requires a minimum diameter of 18" for storm pipe. Minimal 

native slopes across the property and basin invert requirements above limiting zones create mini-

mimum vertical change across the site. Each basin has a small watershed (1.4-4.2 acres) and 15” 

pipe provides needed capacity while maximizing pipe cover. If a connection will be needed to the 

existing Butler Pike pipe (currently not proposed), proposed pipes must match the 15” existing 

pipe size.   

 

Sincerely yours,  

Irick, Eberhardt & Mientus, Inc. 

 

 

Robert F. Irick, RLA, ASLA 

 
C: Bob Downs 
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PLANS 
 

 

 

 Full Plan Set - dated 6/12/2019, last revised 3/27/2020 

 Landscape & Lighting Plan (pages 7 & 8); last revised 7/23/2020 

 Autoturn & Hydrant Exhibit - dated 3/28/2020 

 Common Facilities Plan– dated 6/12/2019 

 Tree Survey – dated 3/17/14; last revised 6/10/2019 (currently being revised) 

 Predeve. D. Area Plan – Dated 6/12/2019; last revised 3/27/2020 

 Viewshed Exhibit – dated 6/12/2019 

 3 & 4 Unit Grouping & Exterior Elevation Renderings 

 

 

 

 

 

























































































REVIEWS 
 

 

 

 Zoning Ordinance Compliance Review Letter – dated 6/16/2020 

 Gilmore & Associates, Inc. (Township Engineer) Review Letter – dated 6/16/2020 

 Heinrich & Klein Associates, Inc. Traffic Engineering Review Letter – dated 6/18/2020 

 Heinrich & Klein Associates, Inc. Traffic Engineering Review Letter – dated 2/11/2019 

 Responses to Traffic Engineering Review Comments – dated 4/24/2020 

 Whitemarsh Township Fire Marshall Review memo – dated 4/28/2020 

 Montgomery County Planning Commission Review Letter – dated 6/17/2020 

 Arborist Memo – dated 7/23/2020 

 Landscape Replacement Memo – dated 7/23/2020 

 Shade Tree Commission Memo – dated 8/5/2020 

 Whitpain Township Review Letter – dated 8/19/2020 

 Whitpain Township McMahon Review Letter – dated 8/20/2020 

 

 

 

 

 









 

 
65 East Butler Avenue│Suite 100│New Britain, PA 18901│Phone: 215-345-4330│Fax: 215-345-8606 

Gilmore & Associates, Inc. 
Building on a Foundation of Excellence 

www.gilmore-assoc.com 

June 16, 2020 
 
Mr. Richard L. Mellor, Jr., Township Manager 
Whitemarsh Township Municipal Building 
616 Germantown Pike 
Lafayette Hill, PA  19444 
 
 
RE: Longfield Farm  

Whitemarsh Township, Montgomery County, Pennsylvania 
SLD #02-19 
Our Project Number 2020-01207 

 
 
Dear Mr. Mellor: 
 
As requested, we have reviewed plans for the above referenced Land Development, prepared by Irick, Eberhardt 
& Mientus, Inc., dated June 12, 2019, and last revised March 27, 2020.  The following comments are offered for 
your consideration:  
 
The applicant is requesting waivers and/or relief from the requirements of the following sections of the 
ordinance: 
 
 Section Description 

 
1. 105-21(B)(1)(n) The applicant is requesting a waiver from the requirements of this section of the 

ordinance which requires the plans to show existing principal buildings (and their 
respective uses), and driveways on the adjacent peripheral strip: sewers lines, storm 
drains, culverts, bridges, utility easements, quarries, railroads, and other significant man-
made features within 500 feet of and within the site, including properties across streets.  
An aerial photo has been included in the plan set which shows the required features. 

 
2. 105-32(B) The applicant is requesting a waiver from the requirements of this section of the 

ordinance which requires that private streets shall have a right-of-way width and a 
horizontal and vertical alignment consistent with the requirements for public streets.  
We have no objection to the granting of this waiver, since the private streets will be 
owned and maintained by a Homeowner’s Association.  

 
 
 
 
 
 



Mr. Richard L. Mellor, Jr. Page 2 
S/LD# 02-19 (G&A #2020-01207) June 16, 2020  

 

 

 

 Section Description 

 
3. 105-33(B)(1) The applicant is requesting a waiver from the requirements of this section of the 

ordinance which requires that the minimum center-line radius for horizontal curves for 
local streets and courts shall be 150 feet, in order to allow a minimum radius of 32 feet.  
The granting of any waiver should be conditioned that the applicant must submit plans 
using truck turning templates showing that the required turning radii are provided for 
emergency vehicle access and that the plans be revised to demonstrate compliance with 
the American Association of State Highway and Transportation Officials (AASHTO) design 
standards contained in the “AASHTO Green Book”, as summarized in the following table: 

Posted Speed Minimum Centerline Radius 

10 MPH 18 feet 

15 MPH 47 feet 
 

 
4. 105-33(C) The applicant is requesting a waiver from the requirements of this section of the 

ordinance which requires a minimum tangent of 100 feet between horizontal curves.  
We have no objection to the granting of this waiver. 

 
5. 105-38(F) The applicant is requesting a waiver from the requirements of this section of the 

ordinance in order to permit perpendicular parking along streets.  We have no objection 
to the granting of this waiver. 

 
6. 105-47(A) 

105-56(G) 
105-73 

The applicant is requesting a waiver from the requirements of this section of the 
ordinance which requires that sidewalks shall be provided in all subdivisions and land 
developments in accordance with § 105-30, 105-47, and 105-73 of the Whitemarsh 
Township Code. 

 
7. 105-53(D) The applicant is requesting a waiver from the requirements of this section of the 

ordinance which requires the dedication of land suitable for park and recreational use to 
the Township or payment of a fee in lieu of dedication.  The applicant has indicated that 
they will offer a fee in lieu of dedication. 

 
8. II(D)(8) The applicant is requesting partial relief from the requirements of this section of the 

resolution which requires that the upstream edge of the emergency spillway shall be a 
minimum of three (3) feet below the spillway crest elevation.  We have no objection to 
the granting of this relief. 

 
9. II(D)(12) The applicant is requesting relief from the requirements of this section of the resolution 

which requires that the invert of the inlet pipe(s) into a basin shall be a minimum of six 
(6) inches above the basin floor.  We have no objection to the granting of this relief. 

 
10. II(E)(2)(g)(iv) The applicant is requesting relief from the requirements of this section of the resolution 

which requires that the minimum diameter of all storm drainage pipes shall be eighteen 
(18) inches or equivalent thereto.  We have no objection to the granting of this relief. 
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SUBDIVISION AND LAND DEVELOPMENT ORDINANCE 
 
 Section Description 

 
11. 105-21(B)(1)(o) The plans must be revised to more clearly indicate which features adjacent to the 

existing 3-story dwelling are to be removed. 
 
12. 105-21(B)(1)(e)[6] The plans must be revised to list the size of units, in bedrooms, if known. 
 
13. 105-21(B)(1)(m) The plans must be revised to show the location of Splitrail Lane. 

 
14. 105-21(B)(1)(o) This section of the ordinance requires preliminary plans to show the proposed layout.  

The plans must be revised to address the following: 

• The plans must be revised to provide the name of all proposed streets. 

• The Record plan must be revised to provide description of the project in 
sufficient detail to identify the common areas and each condominium unit. The 
Record plan should contain a description of the location, size and boundaries of 
each unit and the common areas. 

• The plans must be revised to show rights-of-way and/or easements for all 
proposed drainage facilities, utilities or other purposes for the proposed layout. 

• The plans must be revised to show all proposed fire hydrants, subject to 
approval of the Fire Marshal. 

• The plans must be revised to show all proposed gas mains and services, if any. 
 
15. 105-21(B)(7) The Existing Resource and Site Analysis Plan must be revised to indicate existing 

vegetation to be removed or preserved. 
 
16. 105-21(B)(10)(a) The applicant shall submit a letter from the appropriate municipal authority indicating 

the availability of public sanitary sewer facilities. 
 

17. 105-21(B)(10)(b) The applicant shall submit a letter from the appropriate municipal authority indicating 
the availability of central water supply. 

 
18. 105-21(B)(12) A map showing the location of the proposed subdivision within its neighborhood context 

shall be submitted.  For tracts under 100 acres in area, such maps shall be at a scale not 
less than one-inch equals 200 feet, and shall show the relationship of the subject tract to 
natural and man-made features existing within 1,000 feet of the tract boundaries.  The 
site context map must show all features required by this section of the ordinance. 

 
19. 105-21(B)(13) The Existing Resources and Site Analysis Plan (ERSAP) must be revised to show all 

features required by this section of the ordinance, both on the proposed development 
tract and within 500 feet of the tract boundaries.   
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 Section Description 

 
20. 105-21(B)(15) A Preliminary Resource Impact and Conservation Plan (the “Preliminary Impact Plan”) 

shall be prepared to categorize the impacts of the proposed activities and physical 
alterations on those resources shown on the ERSAP.  

 
21. 105-21(B)(16)(j) This section of the ordinance states that, If the tract abuts another municipality, the 

applicant shall submit information concerning the location and conceptual design of 
streets, layout and size of lots and provisions of public improvements on land subject to 
the applicant’s control within the adjoining municipalities. The design of public 
improvements shall provide for a smooth, practical transition where specifications vary 
between municipalities. Evidence of approval of this information by appropriate officials 
of the adjoining municipalities shall also be submitted. 

 
22. 105-21(B)(16)(n) The plans must be revised to include signature blocks for the Board of Supervisors and 

the County Planning Commission.  
 
23. 105-21(B)(17)(e) A community association document must be provided in order to demonstrate 

compliance with the requirements of this section of the ordinance. 
 
24. 105-21(B)(18) The applicant shall submit a ‘Preliminary Common Open Space Ownership and 

Management Plan’ consistent with the requirements of this section of the ordinance.  
 
25. 105-21.1(K)(2) Within the North Transportation Service area an impact fee in the amount of Two 

Thousand Eight Hundred and Twenty-Five Dollars ($2,825.00) per anticipated peak hour 
trip must be provided by the applicant.  Based on data documented within the latest 
edition of the ITE Trip Generation Manual, the proposed development will generate 36 
PM peak hour trips.  Therefore, the traffic impact fee totals $101,700.00 ($2,825.00 x 36 
peak hour trips). 

 
26. 105-28(I) This section of the ordinance requires the applicant to obtain a Highway Occupancy 

Permit from the Pennsylvania Department of Transportation for the proposed work 
within the right of way of Skippack Pike (SR 0073).  The Highway Occupancy Permit 
Application Plans must be submitted to the Township for review prior to submission to 
PennDOT. In addition, the Township Engineer should be notified of all meetings with 
PennDOT and must be copied on all correspondence.  The plans must also be revised to 
indicate the source or plan reference used to determine the Right-of-way width for 
Skippack Pike (SR 0073). 
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 Section Description 

 
27. 105-28(J) This section of the ordinance requires the applicant to obtain a Highway Occupancy 

Permit from the Montgomery County Roads and Bridges Department for the proposed 
work within the right of way of Butler Pike. The Highway Occupancy Permit Application 
Plans must be submitted to the Township for review prior to submission to the county. 
In addition, the Township Engineer should be notified of all meetings with the County 
and must be copied on all correspondence.  Butler Pike should be labeled on the plans as 
a County Road. 

 
28. 105-29(C) 

105-30(A) 
 

As defined by Section 105-29(C) and 105-30(A), streets within and adjacent to the site 
are subject to the following requirements: 

* As recommended by PADOT or the Montgomery County Roads & Bridges Dept. 
**Parking limitations, restricting parking on one side, shall be required for all cartways less than 36 feet, and no parking 
shall be permitted on all cartways of less than 30 feet. 

 
A waiver must be requested in order to permit the following: 

• To allow proposed Roads A, B, C to have a right-of-way and cartway width of 26 
feet, where 36 feet is required. 

• To not required curbing along Butler and Skippack Pikes. 

Street Name Classification Required 
Ultimate 

R.O.W 

Required 
Cartway 
Width 

Curbs Sidewalks Tree Zone 

Roads A, B, C Local Street 56 feet 36 feet Required Required Required 

Butler Pike Arterial * * Required Required Required 

Skippack Pike Arterial * * Required Required Required 

 
29. 105-30(A) 

 
The plans must be revised to show parking restriction signs in order to demonstrate 
compliance with the requirements of this section of the ordinance, which states that 
parking limitations, restricting parking on both sides shall be required for all cartways 
less than 30 feet wide.  

 
30. 105-33(A) This section of the ordinance requires that whenever local street lines are deflected in 

excess of 5⁰, connection shall be made by horizontal curves.  All other streets shall not 
have angle points in the alignment.  The plans must be revised to demonstrate 
compliance with the requirements of this section of the ordinance for Road “B” at the 
intersection with Road “A”, near Butler Pike. 

 
31. 105-35(C) No structure, fence, planting or other structure shall be maintained between a plane 

two feet above the curb level and a plane seven feet above curb level so as to interfere 
with traffic visibility across the corner with that part of the required front yard which is 
within the clear sight triangle.  Sight triangles must be shown on the drawings at all 
intersections.  As defined by Section 105-5, clear sight triangles shall include the area 
bounded by any two intersecting street lines and a straight line drawn between points 
on each such line 50 feet from the intersection of said lines or extensions thereof.  
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 Section Description 

 
32. 105-35(E) This section of the ordinance requires that streets entering opposite sides of another 

street shall be laid out directly opposite one another or with a minimum offset of 200 
feet between their center lines.  The plans must be revised to show the location of 
Splittrail Lane to demonstrate compliance with the requirements of this section of the 
ordinance. 

 
33. 105-36(C) This section of the ordinance requires that private driveways, where provided, shall be 

located not less than 40 feet from the intersection and shall provide access to the street 
of lower classification when a corner lot is bounded by streets of two different 
classifications as defined herein.  The driveways for Units 40 & 4 appear to require 
revision in order to demonstrate compliance with the requirements of this section of the 
ordinance. 

 
34. 105-37 The plans must be revised to demonstrate compliance with the sight distance 

requirements of this section of the ordinance and/or the required sight distances 
contained in the most current revision of Pennsylvania Code Title 67 Chapter 441, 
whichever is more restrictive.  

 
35. 105-38(A), 

105-38(E) 
This section of the ordinance requires that two-way aisles for parking spaces having a 
90-degree angle of parking must have a minimum parking stall width of 9 ft x 18 ft.  The 
site improvement plans must be revised to include dimensions and show striping for 
parking areas, in order to demonstrate compliance with the requirements of this section 
of the ordinance. 

 
36. 105-38(C) This section of the ordinance requires curves/turns in entrance and exit drives and all 

internal parking lot aisles necessary for providing access for fire protection equipment to 
have a minimum inside turning radius of 25 feet and a minimum outside turning radius 
of 50 feet.  The applicant shall submit plans using truck turning templates showing the 
required turning radii are provided for access to each building. 

 
37. 105-38(U), 

105-47(E),  
105-71 

All common parking areas and sidewalks shall be adequately lighted during after-dark 
operating hours. The Landscape & Lighting Plan must be revised to indicate that 
adequate levels of illumination will be provided. 

 
38. 105-38(V) All artificial lighting used to illuminate any parking space or spaces shall be so arranged 

that no direct rays from such lighting shall fall upon any neighboring property or streets, 
nor shall any high brightness surface of the luminaries be visible from neighboring 
residential property or from a public street. The Landscape & Lighting Plan must be 
revised to demonstrate compliance with the requirements of this section of the 
ordinance. 
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 Section Description 

 
39. 105-38(W) Where semiattached, attached or multiple dwellings are proposed and where private 

garages or driveways are proposed to meet the off-street parking requirements, 
additional overflow off-street parking shall be provided in accordance with the 
following: 

Access Drive or Cartway Width 
(feet) 

Overflow Spaces Required 

36 or greater 1 for each 4 dwelling units 

Less than 36 4 for each 4 dwelling units 
 

 
40. 105-39(A) This section of the ordinance requires that all parking areas shall have at least one tree 

of three inches minimum caliper for every two parking spaces provided.  The Planting 
Schedule Table must be revised to include quantities for each tree type. 

 
41. 105-40 Required off street loading facilities, if necessary, must be designed so that each space 

shall be no less than 14 feet wide, 50 feet long, and 17 feet high, exclusive of drives and 
maneuvering space and located entirely on the lot being served.  The plans must be 
revised to demonstrate compliance with this section of the ordinance. 

 
42. 105-45 The plans show that pedestrian trails, roof drain piping and a portion of the proposed 

sanitary sewer system will traverse the Watertower Properties.  Easements must be 
provided for these features, as approved by the Township Solicitor and recorded at the 
Recorder of Deeds for Montgomery County.  

  
43. 105-45 It is our understanding that the applicant is proposing to provide a shared parking 

arrangement between the subject property, and the adjacent ‘Watertower Properties’.  
The shared parking arrangement must be noted on the record plan, and any necessary 
easements shown. 

 
44. 105-47(B) The minimum width of all sidewalks and pedestrian paths shall be five feet; in areas of 

higher pedestrian density, the minimum width of all sidewalks shall be eight feet. 
 
45. 105-47(D) The plans must be revised to clearly indicate that ADA accessible ramps and crosswalks 

are provided at all street crossings.   
 
46. 105-48 This section of the ordinance requires the installation of street trees along all streets 

where suitable trees do not exist.  Large street trees shall be planted at intervals of not 
more than 45 feet, and/or small street trees at intervals of not more than 30 feet along 
both sides of new streets and along one or both sides of any existing street within the 
proposed land development. The Planting Schedule Table must be revised to include 
quantities for each tree type. 
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 Section Description 

 
47. 105-50(C)(2) Access and circulation for fire-fighting and other emergency equipment, moving vans, 

fuel trucks, garbage collection, deliveries and snow removal shall be planned for efficient 
operation and convenience. The applicant must submit plans using truck turning 
templates showing that the required turning radii are provided for access to each 
building. 

 
48. 105-50(E) The plans must be revised to include a constructible construction detail for proposed 

residential driveways. 
 
49. 150-50(F) The plans must be revised to indicate whether garbage and trash collection is to be 

provided for individual lots, or whether communal outdoor collection stations will be 
provided. 

 
50. 105-52 Buffer yards are required between land developments and along existing streets to soften 

visual impact, to screen glare, and to create a visual barrier between conflicting land uses.  
The plans must be revised to provide a table detailing the buffer yard requirements, in 
accordance with Section 105-52.B as well as the actual buffers provided.  All landscaping 
plans are subject to the review and approval of the Shade Tree Commission. 

 
51. 105-56(A)(1) The plans appear to show proposed streets having a width of 26 feet.  The width of 

streets has been established to ensure adequate movement of traffic in times of greater 
parking loads.  Where a street is designed so that all units face on local streets or courts 
and where on-street parking is not anticipated and no safety hazard will be created, the 
cartway width may be reduced.  This reduction is limited to 32 feet on local streets and 
26 feet on courts.  Cartways fewer than 30 feet shall be restricted to prohibit parking on 
both sides.  The applicant is advised that the Board of Supervisors has sole discretion in 
determining the applicability of these reduced standards. 

 
52. 105-70(A) The plans must be revised to call for street signs to be constructed at street 

intersections, having thereon the names of the intersecting streets.   
 
53. 105-70(C) The plans must be revised to show all proposed warning and regulatory to be erected 

along streets; including but not limited to stop and parking restriction signs. 
 
54. 105-73(C) The plan should be revised to call for a 6’ wide asphalt path connecting the sidewalk 

termination near Lot #43 to the existing parking area on the adjacent ‘Watertower 
Properties’, to provide convenient access for shared parking. 

 
55. 105-73 The plans must be revised in order to demonstrate compliance with the requirements of 

this section of the ordinance and Condition #6 of the Conditional Use Decision, which 
require that the applicant install pedestrian walkways on the full frontage of Skippack 
Pike.  
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 Section Description 

 
56. 105-76(B) Water mains shall be designed with adequate capacity and appropriately spaced fire 

hydrants for fire-fighting purposes pursuant to the specifications of the Middle 
Department Association of Fire Underwriters Review, and approval by the Township 
Engineer and the Township Fire Marshal is required in order to ensure that adequate fire 
protection is provided. The applicant must obtain a letter of approval from the Township 
Fire Marshal.   

 
57. 105-78 The applicant must obtain the approval of the Whitemarsh Township Authority with 

regard to proposed sanitary sewerage facilities. 
 

58. 105-81 All electric, telephone and communication service facilities, both main and service lines, 
shall be provided by underground cables, installed in accordance with the prevailing 
standards and practices of the utility and other companies providing such service.  Final 
plans shall show locations of all utilities and shall be coordinated with landscaping. 

 
59. 105-83(E) No removal of a tree shall be permitted unless the applicant obtains a recommendation 

from the Shade Tree Commission based on a tree survey and removal plan submitted in 
accordance with Chapter 55 of the Whitemarsh Township Code. 

 
60. 105-89 The developer shall enter into a written agreement with the Township in the manner 

and form approved by the Solicitor wherein the developer shall agree, to construct or 
cause to be constructed at his own expense all proposed improvements shown on the 
approved land development plan, all in strict accordance with the standards and 
specifications of the Township and within the time specified in said agreement, and to 
deposit with the Township financial security in an amount sufficient to cover the cost of 
all subdivision or land development improvements, including both public and private 
improvements. 

 
 

CHAPTER 55 - TREE PROTECTION STANDARDS 
 
 Section Description 

 
61. 55-4(A) A Tree Survey Plan prepared in accordance with the requirements contained in this 

section of the ordinance must be submitted to the Township. 
 
62. 55-4(A)(4) The tree survey plan shall be reviewed by the Shade Tree Commission in a public 

meeting. 
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 Section Description 

 
63. 55-4(B)(1) The plans must be revised to include provisions for tree protection to preserve healthy 

trees and shrubs on site in accordance with this section of the ordinance.  A note must 
be added to the plans requiring protective fencing to be placed around trees on the 
property prior to construction.  Protective fencing must be shown on the plans in the 
areas where it will be required, and a tree protection fence detail must be provided.  
Street trees and other required plant material shall not be planted until the finished 
grading of the land development has been completed. 

 
64. 55-4(B)(2) A note must be added to the plans requiring a pre-construction conference with the 

Township Shade Tree Commission prior to start of construction.   
 
65. 55-4(B)(6)(a) This section of the ordinance requires that every tree determined to be living and 

healthy, with a DBH of 6 inches or greater and which is designated to be removed or 
which is destroyed, shall be replaced with one or more new shade trees of a type 
approved by the Township with a trunk diameter of not less than 3 inches in caliper.  The 
total caliper of replacement trees, measured at 6 inches above the ground line, shall 
equal or exceed the DBH of the tree removed.   

 
66. 55-4(B)(6)(a) The Existing Resource and Site Analysis Plan must be revised to include the type and 

caliper of existing trees and shrubs and an indication of existing trees proposed to be 
removed and those to be preserved. 

 
 
GRADING, EROSION CONTROL, STORMWATER MANAGEMENT AND BEST MANAGEMENT PRACTICES 
ORDINANCE: 
 
 Section Description 

 
67. 58-4(B)(2)(o) The plans must be revised to show the size, location and construction details of all 

proposed impervious ground cover.  At a minimum, the following must be addressed: 

• The Trench Restoration Detail, Sheet 17 of 30, must be revised to indicate that 
thoroughly compacted 2A modified stone is to be used as backfill where paving 
is required.  

• Perpendicular curb ramps are preferred over diagonal curb ramps.  Sheet 18 
must be revised to eliminate the Type 6 Curb Ramps detail, and perpendicular 
curb ramp details should be added. 
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 Section Description 

 
68. 58-4(B)(2)(p) The plan must be revised to show the size, location and construction details of all 

existing and proposed storm drainage facilities.  At a minimum, the following must be 
addressed: 

• The PCSM & Erosion Control Plans must be revised to include completed data 
tables for all construction details. 

 
69. 58-4(B)(3) Plans and written procedures for minimizing erosion and sedimentation in conformity 

with any regulations adopted pursuant to this chapter.  At a minimum, the following 
must be addressed: 

• The Erosion Control Plans must be revised to call for filter bags at all proposed 
stormwater inlets. 

• Compost Filter Sock, or similar measure, must be provided between the 
Proposed Road ‘B’ and the ‘Watertower Properties’. 

• It appears that additional Compost Filter Sock may be required along 
stormwater pipe run MH73 to MH72. 

• The Stormwater Management Report must be revised to include calculations for 
sizing of Compost Filter Sock. 

• The Limit of Disturbance must be revised to extend around the proposed 
sidewalk on the ‘Watertower Properties’ 

 
70. 58-4(B)(4)  The applicant must submit plans and supporting calculations detailing proposed 

stormwater drainage and stormwater management systems required by regulations 
adopted pursuant to this chapter.  At a minimum, the following must be addressed: 

• The stormwater management report and/or PCSM Plan must be revised to 
indicate whether the drainage area of 1.750 Ac for ‘Bio ret Basin #1 inflow” 
includes the roof area of Units 3 through 7.  

• Page 9 of the stormwater management report must be revised to make Orifice [B] 
active, and eliminate Weir [B].  

• The ‘Basin Data’ table on Plan Sheet 27 must be revised to indicate that the Outfall 
Pipe for Basin #5 is 15” Ø, in order to be consistent with the stormwater 
management report and Plan Sheet 16. 

 
71. 58-4(B)(5) The applicant must submit plans and supporting documentation verifying compliance 

with the tree preservation, protection and replacement requirements of the 
Whitemarsh Township Code.   

 
72. 58-4(D)(1) Since the limit of disturbance is greater than one acre, the applicant must obtain a 

National Pollutant Discharge Elimination System (NPDES) permit from the Pennsylvania 
Department of Environmental Protection. Once obtained, a copy must be submitted to 
the Township. 
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 Section Description 

 
73. 58-8(H) All easements must be documented in the form of an easement agreement, approved 

by the Township Solicitor and recorded at the Recorder of Deeds for Montgomery 
County. 

  
74. 58-11(H)(1) The property owner shall sign an operations and maintenance agreement with the 

Township addressing stormwater BMPs that are to be privately owned.   
 
75. 58-11(G)(3) An as-built survey of all stormwater BMPs must be submitted to the Township in paper 

and digital (dwg) formats. A note must be added to the plans stating an as-built survey 
will be completed and submitted in both formats to the Township. 

 
 
RESOLUTION 2004-8: 
 
 Section Description 

 
76. I(B)(4)(e) Temporary vegetation and mulching shall be used to protect exposed critical areas 

during development.   The plans and supporting documents must be revised to include 
design calculations for channel capacity and lining. 

 
77. I(B)(4)(j) All lots shall be graded to provide proper drainage away from buildings, and all land 

within a project area shall be graded to drain and dispose of surface water without 
ponding.  At a minimum, the following must be addressed: 

• Proposed grading between Units 58 and 5 must be revised to direct runoff away 
from Unit 5. 

• A proposed contour line representing elevation 303 must be added between Units 
51 and 52. 

 
78. I(C)(1)(b) Detailed plans and calculations, including all factors of safety, for all of the proposed 

retaining walls that are prepared, signed and sealed by a professional engineer licensed 
in the Commonwealth of Pennsylvania must be submitted to the Township for review.  
Constructible details and elevation views of all proposed retaining walls as well as the 
top and bottom of wall elevations must be added to the plans. 

 
79. II(A)(8) If in the course of reviewing the stormwater management plan, the Township Engineer 

determines that off-site improvements are necessary to satisfactorily control the 
stormwater from the site, the applicant shall be responsible for such off-site 
improvements. 

 
 



Mr. Richard L. Mellor, Jr. Page 13 
S/LD# 02-19 (G&A #2020-01207) June 16, 2020  

 

 

 

 
 Section Description 

 
80. II(A)(12) The applicant must include a narrative and/or calculation which address the effect of the 

proposed work on the existing drainage systems on Butler Pike and Skippack Pike.  No 
stormwater runoff or natural drainage shall be so diverted as to overload existing 
drainage systems or create flooding or the need for additional drainage structures on 
other private properties or public lands.  

 
81. II(B)(17) The stormwater management report must include an inlet drainage area map outlining 

the extent of each inlet drainage area, shall indicate the stormwater runoff anticipated 
at each proposed inlet, and show the Tc paths. 

  
82. II(C)(2) The increased runoff from the proposed development must be controlled by permanent 

runoff control measures.  All runoff control measures shall be evaluated for their 
effectiveness during the one-hundred-year storm.  The stormwater management 
calculations indicate that the “Storm Sewer within Skippack Pike (S.R. 0073) is the 10-
year frequency event”, which must be revised in order to demonstrate compliance with 
the requirements of this section of the ordinance. 

 
83. II(C)(6), 

II(E)(2)(g)(i) 
All stormwater collection pipes, inlets, and swales shall be designed to handle the peak 
flow rate for the one-hundred-year storm.  The following comments related to the 
inlet/outlet control evaluation must be addressed: 

• The Storm Sewer Tabulation indicates that the HGL at Structures 5, 2, 31, 37, OS5, 
MH76, OS2, OS1, MH78, MH77, OS3, MH75, OS4, MH74, MH73, OS6, MH72, 71, 
ex I, 70, ex 101, ex1A, ex MH1, exINL-9, ex MH2, ex INI-3, ex INL-8, ex MH-4, ex In 
I-7, OS-1, ex MH1, and ex-MH-5 is higher than the ground elevation, which must 
be revised. 

 
84. II(D)(8) It appears that the emergency spillway for Basin #5 will discharge stormwater during the 

100-year design storm.  Page 40 of the stormwater management report indicates that 
the maximum elevation will be at elevation 296.07, where the spillway elevation is at 
elevation 296.00. 

 
85. II(D)(13) Energy dissipaters and/or level spreaders shall be installed at points where pipes or 

drainage ways drain to or from basins.  Energy dissipaters shall comply with criteria in 
the Erosion and Sediment Control Manual, published by the Pennsylvania Department of 
Environmental Protection or the Engineering Field Manual for Conservation Practices, 
SCS.  Energy dissipating device calculations shall be submitted to the Township for 
review. 
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 Section Description 

 
86. II(D)(19) Disturbed areas resulting from the detention/retention basin construction shall be 

planted with appropriate cover vegetation.  Specialized plantings suitable for wet 
conditions should be planted in portions of the basins which will retain water or contain 
soils under saturated conditions.  Landscaping design should reduce overall maintenance 
requirements for the basin.  The choice of cover vegetation must be approved by the 
Township and will be based upon the intended use of the basin, maintenance 
requirements, structural integrity of the berm area and conforming with surrounding 
landscaping. 

 
87. II(D)(20) Fencing shall be provided around the perimeter of all detention/retention basins 

capable of holding water to a depth of four feet of more at any point in accordance with 
the requirements of section 116-31.1(C) of the Whitemarsh Township Zoning Ordinance. 

 
88. II(F)(3)(d) 

   (4)[e][7] 
Infiltration rates shall not be used in computing the storage volume of the infiltration 
systems. 

 
89. II(F)(3)(d) 

        (4)[g] 
The stormwater management report must be revised to include a calculation verifying 
that any infiltration BMP is capable of completely infiltrating the impounded water 
within 96 hours.   

 
90. II(F)(3)(d) 

       (4)[j] 
Infiltration BMPs shall not be constructed nor receive runoff until the entire contributory 
drainage area to the infiltration BMP has received final stabilization.  Item #10 in the 
Earth Moving Section of the Construction Sequence must be revised accordingly. 

 
 
ADDITIONAL COMMENTS 
 
91. The plans appear to show topographic features which suggest that the existing 3-story dwelling may be 

served by an on-site septic system.  Adequate notes should be added to the plans to indicate proper 
decommissioning of the on-site septic system, if applicable.  
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Any future submission of the design plans for this project must be accompanied by a letter, prepared by the 
applicant’s engineer, which addresses each of the comments contained in this report.  Should you have any 
questions regarding this matter, please do not hesitate to contact me at this office.  
 
 
        Sincerely, 
 
        

 
 
 

        James J. Hersh, P.E. 
        Township Engineer 

Gilmore & Associates, Inc. 
 
c: Mr. Sean Halbom – Assistant Township Manager 
 Mr. Charles L. Guttenplan, AICP - Director of Planning and Zoning 
 Mr. Sean Kilkenny, Esq.; The Law Offices of Sean Kilkenny, LLC – Township Solicitor 
 Mr. Robert A. Sztubinski, B.C.O.; Director of Building & Codes  
 Mr. Robert Downs, Esq. – Spartan Organization  
 Mr. Robert Irick, RLA; Irick Eberhardt & Mientus, Inc. 
 Ms. Estelle Eberhardt, PE; Irick Eberhardt & Mientus, Inc.  
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3100 Horizon Drive 

Suite 200 
King of Prussia, PA 19406 

T: 610‐277‐2402 
F: 610‐277‐7449 

 
www.pennoni.com 

April 24, 2020 

SPAR18001 
 
Robert W. Downs, Esq. 
Spartan Organization, Inc. 
PO Box 736 
Fort Washington, PA 19034 
 
RE:  Longfield Farm, Butler Pike & Skippack Pike (SR 0073) 

Whitemarsh Township, Montgomery County, PA 
Responses to Traffic Engineering Review Comments 
 

Dear Mr. Downs: 
 
We have outlined our responses to the Township’s Traffic Engineering review letter from Heinrich & Klein 
Associates, Inc., dated February 11, 2019: 
 

1. The TIS presents a calculation of the potential trip generation for the proposed development 
using  the average trips  rates  rather than the  fitted curve equations. Use of  the  fitted curve 
equations  yields  daily  traffic  generation  of  about  400  trips  per  day  (total  inbound  and 
outbound), 28 morning peak hour trips (7 inbound and 21 outbound) and 36 afternoon peak 
hour  trips  (23  inbound  and  13  outbound).  The  TIS  should  be  revised  to  reflect  these  trip 
generation estimates; although, it is noted that these revised number of trips is not likely to 
change the findings and conclusions of the study. 

 
Please  note  that  since  this  revised  report will  also  be  used  to  support  the  PennDOT  Highway 
Occupancy Permit for the proposed driveway to Skippack Pike (SR 0073), we have re‐titled the report 
as a ‘Traffic Impact Assessment (TIA)’ in accordance with PennDOT’s definition due to the low traffic 
generation  of  the  proposed  development.  The  revised  TIA  reflects  the  revised  trip  generation 
calculations as requested, and this modification does not change the findings and conclusions of our 
evaluation. 

 
2. The  Traffic  Impact  Fee  calculation  for  a development  situated  in  the North  Transportation 

Service Area is estimated to be $101,700.00 (i.e., 36 PM peak hour trips X $2,825.00 per PM 
peak hour trip = $101,700.00). 

 
Noted. 

 
3. Please confirm the number of proposed access locations. The TIS evaluates two points of access 

‐ full movement via Butler Pike and right turn exit only via Skippack Pike (PA Route 73). The 
Sketch Plan included in the TIS indicates access only via one full movement access via Butler 
Pike. 

 
The number of proposed access locations considered in the TIA is correct, and reflects the number 
and  configuration  of  site  access  driveways  as  shown  on  the  latest  site  plan  for  the  proposed 
development (prepared by Irick, Eberhardt, & Mientus, LLC, dated 3/27/20). Since the original traffic 
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evaluation, the access to Skippack Pike (SR 0073) has been revised to allow both right‐turns in and 
right‐turns out. 

 
4. Please  provide  the  HCM  6th  Edition  Synchro  summary  worksheets,  and  revise  Table  2 

accordingly  including LOS, delay and 95th% back queue results.  Indicate available/proposed 
vehicle storage lengths for comparison with calculated 95th% back of queue lengths. Revise the 
volume/capacity  analysis  in  compliance with  various  default  values  published  in  PennDOT 
Publication 46 including saturation flow and lost time adjustment at signalized intersections, 
and saturation flow and critical and follow‐up headways at unsignalized intersections. The Peak 
Hour  Factor  (PHF)  should  be  calculated  for  the  entire  intersection  during  each  peak  hour, 
instead of by  individual movement. The heavy vehicle percentage should be applied to each 
individual movement instead of by approach or for the entire intersection. Please also include 
a copy of the Traffic Signal Permit Plans for the signalized intersections. 

 
The revised TIA includes the requested HCM 6th Edition reports. The analyses have been revised as 
requested, and the existing traffic signal permit plans are included in Appendix C. 

 
5. The Site Plan included in the TIS does not indicate available or required sight distances for site 

access. Expand the Driveway Sight Distance section to include a discussion of the available and 
desirable/minimum  sight  distances  for  both  access  locations  in  accordance with  PennDOT 
guidelines. 

 
The required and available sight distance values for each proposed site access driveway are included 
in the revised TIA (Table 3). 

 
6. The Auxiliary Turn Lane Warrant Evaluation section indicates that widening of Butler Pike for a 

separate  left  turn  lane  75  feet  long  may  be  warranted.  The  turn  lane  warrant  analysis 
worksheets should be included in the TIS. Please provide a sketch of how the turn lane widening 
would be accomplished. 

 
The requested worksheets are included in Appendix H of the revised TIA. The proposed left‐turn lane 
design for Butler Pike is shown on the most recently submitted site plans for the project (prepared by 
Irick, Eberhardt, & Mientus, LLC, dated 3/27/20). 
 

7. Provide a discussion of the driveway dimensions for proposed access to/from the site. Right 
turn corner radii of at least 25 feet should be provided at the Butler Pike access, subject to the 
requirements  of  the  appropriate  design  vehicle.  Larger  right  turn  exit  corner  radii may  be 
required  for  the  Skippack  {Pike  (PA  Route  732)  access.  The  discussion  should  include 
recommendations  to  prevent  left  turn  and  right  turn  entry movements  and  left  turn  exit 
movement at the Skippack Pike (PA Route 73) access. 

 
The requested information is included in the revised TIA. In addition, a separate narrative describing 
the  proposed  access  driveway  configurations  has  been  included.  The  proposed  access  driveway 
design  for  Skippack  Pike  (SR  0073),  which  includes  a  channelized  island  to  prevent  left‐turn 
movements to and from Skippack Pike, is shown on the most recently submitted site plans for the 
project (prepared by Irick, Eberhardt, & Mientus, LLC, dated 3/27/20). 
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8. The TIS should include a discussion of proposed pedestrian improvements within and adjacent 
to the site. Sidewalk shall be constructed along both frontages of the site. Include a sidewalk 
extension  northward  along  Butler  Pike  to  connect  to  the  existing  sidewalk  in  front  of  the 
Watertower Building. Investigate construction of sidewalk from the site extending westward 
across  the  frontage of  the Watertower property  along  Skippack Pike  (PA Route  73)  to  the 
signalized  intersection  with  Butler  Pike  to  gain  access  to  the  pedestrian  facilities  at  the 
signalized intersection. All pedestrian facilities should be designed and constructed to be ADA 
compliant with nighttime illumination at site access for improved visibility. 

 
A discussion of the proposed pedestrian improvements is included in the revised TIA. The applicant is 
proposing to construct pedestrian facilities throughout the project property and along the Butler Pike 
and Skippack Pike frontage of the project property. The applicant has investigated the possibility of 
extending the pedestrian facilities to the intersection of Skippack Pike and Butler Pike, however, the 
applicant does not control the property on the southeastern corner of the intersection. Additionally, 
the applicant has determined that the construction of pedestrian facilities on the corner property is 
not practical or feasible due to the presence of both above ground utilities and below‐ground utilities 
with associated easements. 

 
If you have any questions, or require additional information, please do not hesitate to contact me. 
 
Very truly yours, 
 
PENNONI ASSOCIATES INC. 

 
 
 

Brian R. Keaveney, PE, PTOE 
Transportation Division 
 
cc:  Richard Collier, Jr, PP, FAICP, ASLA, LandConcepts Group, LLC 
  Robert F. Irick, RLA, ASLA, Irick Eberhardt & Mientus, LLC 
  Estelle T. Eberhardt, PE, Irick Eberhardt & Mientus, LLC 
  Caroline A. Edwards, Esq. 
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June 17, 2020  
 
Mr. Charles L. Guttenplan, AICP 
Director of Planning and Zoning 
Whitemarsh Township 
616 Germantown Pike 
Lafayette Hill, Pennsylvania 19444 
 
 
Re:  MCPC #19-0024-003 
Plan Name:  Longfield Farm        
(4 tax parcels combined into 1 lot/ 58 dwelling units/ comprising 15.24 acres) 
Situate:  Skippack Pike (south)/ Butler Pike (east)  
Whitemarsh Township 
 
 
Dear Mr. Guttenplan: 

 
We have reviewed the above-referenced subdivision and land development plan in accordance with Section 502 
of Act 247, "The Pennsylvania Municipalities Planning Code," as you requested on February 25, 2020.  We 
forward this letter as a report of our review. 

BACKGROUND  

The applicant, Argos Associates ("Argos") a Pennsylvania limited partnership, Adelphi Land Associates 
("Adelphi") a Florida limited partnership, and Polergodom Group, Ltd. a Pennsylvania limited partnership have 
submitted a land development/subdivsion plan with Whitemarsh Township, seeking preliminary approval for 
the construction of a 58-unit townhouse community on a 15.24-acre (14.87 acres net) development tract.   
 
The development tract consists of 4 (four) tax parcels which include: Tax Parcel (T.P.) #65-00-01375-00-9, T.P. 
#65-00-01372-01-2, T.P. #65-00-10735-00-9, and T.P. # 65-00-10723-00-3, which comprise +/- 15.24 acres 
located at the southwest corner of Skippack Pike (State Rd. #73) and Butler Pike (a Montgomery County road) in 
Whitemarsh Township. The development tract borders Whitpain Township immediately to the west and the 
existing conditions appear to show it to be agricultural lands surrounded in part by an evergreen forested buffer.   
 
Bordering the tract to the southeast, the applicant owns the 87.6-acre Act 319 – Preferential Assessed property, 
which is part of the Karamoor Estate and Winery. The development tract consists of four tax parcels: Block 47, 
Unit 3 (27,585 SF); Block 47, Unit 4 (40,893 SF); Block 47, Unit 5 (9.73 acres); and Block 47, Unit 7 (3.99 acres), 
which are situated in the VC-4 Village Commercial Zoning District. The largest of the tax parcels (#65-00-10735-
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 00-9) is a 10.22-acre parcel which is preferential assessed farmland (Act 319 land). A small portion of the tract 
(86 ft. X 528 ft.) located south of the development footprint is in the A - Residential Zoning District.  
 
The VC - Village Commercial Zoning District, 116-290.B - Use regulations permit townhomes by Conditional Use 
approval with a permitted maximum density of 8 units per acre, which could potentially yield on the applicant’s 
site 118 units.The plan provides for 7.25 acres or +/- 48.5 % of the site in green area, with the 5 bioretention 
basin areas included in the total green area calculation, while the minimum Green Area Requirement is 25%, or 
3.7 acres. The applicant is seeking a waiver from the township’s Subdivision and Land Development Ordinance, 
Section 105-53(D) which requires that 10% or 1.48 acres of the 14.85 acre tract be protected as Open 
Space/Recreation Land.   
 
The site plan proposes to build the 58 townhouses within 15 buildings, with 7 buildings in the northern section 
arranged around Green Area #2 of the development tract near the Skippack Pike access point, and 8 buildings in 
the southern section arranged surrounding Green Area #4, near the  Butler Pike access point. The major portion 
of the tract appears to have previously served as agricultural fields. It is bordered in part by a dense evergreen 
forested buffer along Skippack Pike.The proposal includes the preservation of a 3-story stone, circa 1875 
farmhouse and an existing 10,300 sq. ft. parking lot, which serves a 2-story brick office building on Butler Pike.  

 
In a decision dated November 11, 2019, the Whitemarsh Board of Supervisors gave Conditional Use approval for 
this development, subject to eleven (11) conditions.  The Conditional Use requires a shared parking arrangement 
between the Water Tower Office building and the residential community, with the office parking lot providing 
94 “shared-parking” spaces for the residents of the townhouse community.The townhouse development 
provides 16 parking spaces surrounding Green Area #4 as the designated "shared-parking" for the Water Tower 
office building. A dedicated pathway connecting these areas and an instrument to dedicate these spaces in 
perpetuity will be executed.  
 
The site plan shows the demolition of an asphalt parking lot (+/-10,000 sq. ft.) on the development tract and the  
preservation of a 3-story stone dwelling near the Butler Pike access point to the townhouse development. The 
plan proposes a private interior street network with the principal street being +/- 1200 ft. and connecting to 
Skippack Pike. The proposal for access as shown in the plan will require the approval of two new access points, 
which consist of a full-movement driveway at Butler Pike (Montgomery County roadway), and a right-turn 
entrance/right-turn exit driveway ( no-left turns in or no-left turns out) to Skippack Pike, (State Road 73).  
 
The consultant’s letter accompanying the submission requests 8 waivers from the township’s Subdivision and 
Land Development Ordinance for the proposal. The requested waivers do not include the required justifications 
for the relief request. Waivers include:     

 A waiver from Section 105-47.(A), 56.(G)&73. Sidewalks shall be provided where required (partial 
waivers).  

 A waiver for park/recreation land dedication-Section 105-53(D). Relief from providing an amount of 10% 
of the total site area for parks and open space.  A total of 1.847 is required for dedication.  

The Planning Commission provided both sketch plan review comments to the township in a letter dated March 
3, 2019, and Conditional Use review comments in a letter dated August 9, 2019. Several of our concerns and 
issues raised in this letter remain outstanding and are discussed in detail below.  
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 CONSISTENCY WITH THE COUNTY & TOWNSHIP COMPREHENSIVE PLANS  

The townhouse residential development shown in the development plan is consistent with the ‘Future Land Use 

Map’ of the MONTCO 2040: A Shared Vision, The Comprehensive Plan for Montgomery County. The map          
(shown below) designates this area (red oval) as ‘Suburban-Residential’ with the Rural Resource Area 
surrounding it in Whitemarsh Township, while the surrounding area in Whitpain Township is designated as  

Future Land Use Map- MONTCO 2040 

 
Suburban-Residential. A walkable, pedestrian-oriented townhouse community will support the incremental 
development of a small, suburban village area that has emerged at the Butler Pike and Skippack Pike 
intersection.  This vision is the result of both Whitpain and Whitemarsh Townships working toward a shared land 
use goals for this area.  

 
The townhouse community proposal appears inconsistent with the township’s Future Land Use Map, 2019 as 
shown in the Whitemarsh Township Future Land Use Plan Update, 2019. According to the map, this area is 
designated as ‘Conservation District Residential’, which supports residential development in large lots of 1-5 
acres per dwelling. However, the proposal is consistent with the underlying Village Commercial-4 Zoning District 
and the sub-district’s legislative intent.      
 
 

RECOMMENDATION 

The Montgomery County Planning Commission (MCPC) generally supports the 58-unit townhouse development 
for this site; however we cannot support approval of the project as submitted. Our chief concern is the proposed 
stormwater drainage plan which fails to address a long-standing drainage and flooding problem along Butler 
Pike that both the applicant and the township have been informed about.  We are concerned that these 
problems may be exacerbated with the placement of the 100-year storm event spillway along the pathway. The 
applicant’s drainage plan relies upon this pipe to receive the spillway discharges from Bioretention Basin # 2 
which would be directed to an outfall which has significant flooding during large storm events, and which 
discharges onto a homeowner’s property across the street in Whitpain Township. We strongly recommend the 
township ensure that the applicant submits a revised drainage plan that shows an alternative for this 
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 stormwater design and that the revised plan is submitted for review to the Montgomery County Roads and 
Bridges Department.  
 
Notwithstanding this issue, we believe the preliminary plan proposal is a well-designed townhouse community, 
and we have identified several issues first outlined in the Conditional Use review letter of March 8, 2019 which 
are outstanding issues. We are providing several suggested improvements and recommendations that we 
believe could assist in the township in advancing its future land use vision and help make this development a 
more walkable, pedestrian-oriented, attractive community. The development tract is at key crossroads in this 
area of the county and is surrounded by restaurants, banks, other commercial destinations. Immediately 
opposite the tract is a CVS drugstore, a well- designed, context sensitive development with sidewalks along the 
frontage and connected to the intersection.  We believe these assets along with the other commercial 
destinations are too important an opportunity not to build out the sidewalk network in this area of the 
township. 
    
Our most significant new comments and recommendations are related to roadway and transportation issues; 
specifically, how this development provides the township with an opportunity to build a more resilient, 
interconnected roadway network in this area. We recommend the township ensure that the entry boulevard 
from Butler Pike be extended and constructed at this time. Furthermore, a cross-access easement should be 
recorded with the record plan to ensure street connectivity between this development and the potential 
development of the adjacent undeveloped AD-Attached Dwelling zoned lands.  If this property is developed, the 
interconnection will assist the township in mitigating congestion at the Butler Pike and Skippack Pack 
intersection. The interconnection would assist the township in the future, should it need a Highway Occupancy 
Permit from PENNDOT for developments along Skippack Pike. This is discussed in greater detail below. In 
addition, we recommend the applicant widen Butler Pike to the legal right-of-way, and that it be consistent with 
the 45-foot right-of-way all along Butler Pike, up to the Skippack Pike intersection. We recommend the township 
ensure the roadway widening and the applicant’s record plan dedicates to the county the ultimate right-of-way 
along the parcel’s frontage.  Our comments are as follows:  

REVIEW COMMENT  

                                                                                                                                                                                                                               

1. Establish Street Connection with the Adjacent Undeveloped Attached Dwelling Zoned Parcel  
We recommend the township consider extending the roadway connection, the boulevard with the landscape 
median, which takes access from the Butler Pike, to the adjacent +/- 87-acre, undeveloped parcel (Tax Parcel 
#65-00-10723-00-3,). This parcel which lies to the east of the development is owned by the applicant and 
includes a 12.3-acre area which has AD-Attached Dwelling zoning, with roadway frontage along Skippack Pike.  
The boulevard driveway is aligned in a manner which provides a good opportunity for a direct connection to the 
adjacent undeveloped parcel. We believe this connection and roadway extension should be constructed at this 
time. It could be achieved by extending the driveway through the 60-foot wide open space area between 
Townhouse Units #7 and #8 to the property boundary. The adjacent tract may be developed in the future and 
we believe establishing a street connection to the property boundary supports building a street network and 
interconnectivity in this area. It will assist the township in reducing congestion at the Butler/Skippack Pikes 
intersection which has benefits for motorists, pedestrians, and cyclists. Creating street interconnections will 
assist the township in its High Occupancy Permit process with PENNDOT in future developments that may arise 
along Skippack Pike. We believe the development should include this improvement so that residents are aware 
of this future connection. If it is not constructed now, the street would be more difficult to construct due to 
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 opposition by the residents. At a minimum, we recommend that a cross-access easement be recorded with the 
final record plan to ensure street interconnection in the future to the undeveloped parcel.  
 

2. Stormwater Impacts from Bioretention Basin #2 
 
The County owns and maintains Butler Pike in this area and there is a longstanding drainage problem on a 
homeowner’s residence at 1051 Butler Pike, immediately opposite the proposed Bioretention Basin #2.  It has 
literally created a swamp in the back yard that has been an ongoing problem for the county for many years. The 
plan shows a spillway for the 100-year storm event along the macadam pathway along Butler Pike. It is our 
understanding that the county Roads and Bridges Department does not want the stormwater flow from the 100-
year spillway to be directed and permitted to discharge into the pipe at Butler Pike. The MCPC strongly 
recommends the township not approve the proposed drainage plan and that they suggest the applicant 
redesign the stormwater approach. We recommend that the applicant provide the revised plan to the county’s 
Roads and Bridges Department and contact Susan Guisinger-Colon, the county engineer, for further 
information at SMGuisinger-Colon@mccormicktaylor.com 
  
 
 
 

 

 
 

Headwall of pipe on the right at caution marker/ drainage outfall at 1051 Butler Pike on the left  
 

 

mailto:SMGuisinger-Colon@mccormicktaylor.com
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Bioretention Basin #2 at Butler Pike 

 
 
3. Transportation Issues - Butler & Skippack Pikes 
 
A. Butler & Skippack Pike Roadway - Vision Improvements Project  
We recommend the township consider how this project can contribute to the improvement of the area around 
the Butler and Skippack Pike intersection. As noted in the Conditional Use findings, the Butler Pike and Skippack 
Pike Intersection is rated ‘E’, meaning that the intersection and roadway ‘Level-Of-Service’ (LOS) are operating at 
or near capacity, with unstable flow Volume/Capacity ratio.91 to 0.99. The findings state that this development 
will not change the level of service rating. This development is adjacent to the intersection of Butler and 
Skippack Pike, as identified in Montco 2040: The Comprehensive Plan of Montgomery County, as a ‘Vision 
Roadway Project (Project #33, in the Vision Roadway Map, pg. 97). This designation means that its improvement 
is a high priority project that does not currently have dedicated funding.   
 
In the past several years the county has partnered with Whitpain Township for improvements with the addition 
of turning lanes for south-bound Butler Pike traffic. The intersection needs additional improvements which merit 
consideration by Whitemarsh Township when assessing the needed roadway widening and the applicant’s 
sidewalk waiver request. The township can better position itself to receive funding for this project by taking 
proactive measures now. We recommend the applicant widen Butler Pike to the legal right-of-way and that it be 
consistent with the 45-foot right-of-way all along Butler Pike up to the Skippack Pike intersection. We 
recommend the township ensure the roadway widening and that the applicant’s record plan dedicates to the 
county the ultimate right-of-way along the parcel’s frontage.  
 
Other measures to consider include the previously recommended establishment of a street connection to 
adjacent undeveloped tract and ensuring a context-sensitive design with accommodation for sidewalks, bike 
lanes, and other appropriate infrastructure. We recommend the township ensure that the final site plan 
includes a note of dedication, offering right-of-way dedication along Butler Pike to Montgomery County and the 
right-of-way along the Skippack Pike frontage to the Commonwealth of Pennsylvania.  
 
B. Butler Pike - County Roadway Facility   
The plan should provide widening along Butler Pike with an improved shoulder along the parcel’s roadway 
frontage. Butler Pike is a county roadway facility which is heavily traveled with an estimated 10,150 vehicles per 
day in this area, as documented by DVRPC Traffic Counts- https://www.dvrpc.org/traffic/ . The sketch plan 

Drainage from 
Bioretention Area #2- 
should not be directed 
to the spillway and the 
outfall to the pipe under 
Butler Pike  

https://www.dvrpc.org/traffic/
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 shows that the applicant’s tract has approximately +/- 640 feet of frontage along Butler Pike and it appears to be 
only +/- 25 feet wide along the frontage while the roadway width in front of the Watertower Office building and 
parking lots is +/- 40 feet wide. We recommend the plan be revised to include the roadway widening as an 
improvement.  Butler Pike should be widened to the legal right-of-way and should be consistent with the 45-
foot right-of-way all along Butler Pike up to the Skippack Pike intersection. We recommend the township ensure 
the widening of this roadway and the applicant’s record plan dedicates to the county the ultimate right-of-way 
along the parcel’s frontage.  
 
C. Coordination with County Roads and Bridges.  The site plan proposes access from Butler Pike with all turning 
movements permitted and a separated, left turn lane in for south-bound traffic. The Montgomery County Roads 
and Bridges Department will need to approve a Highway Occupancy Permit for the proposed Butler Pike access.  
The applicant should coordinate with Susan Guisinger-Colon, the County Roads and Bridges Engineer as soon as 
possible if they have not done so already. SMGuisinger-Colon@mccormicktaylor.com 
 
 

4. Open Space Issues   

A.   Need for Usable, Centrally Located, Green-Open Space Areas    
In the Planning Commission’s Conditional Use review letter of August 2019, we expressed the need for  well-
designed, centrally-located green open space areas where children, parents and community resident can 
mingle, play games and have passive recreation opportunities. The development plan does not provide a 
well-located public green space or a usable open space area that is easily accessible and can be enjoyed by 
townhouse residents. The lots surrounding these homes are too small for outdoor play activities. There are 
two specific areas that we suggest may provide an opportunity for an attractive, central gathering/open 
space area.  

 

 Green Area #2 could serve as an appropriate setting for a well-designed community space, however 
what is shown in the plan needs more design development prior to final plan approvals. The space is 
represented on Site Plan Sheet #1, by a large circular area noted as ‘Recreation Area’. This area is 
undefined and appears to be squeezed into a small linear space, hidden by a wall of trees and other 
vegetation lying in the backyards of the townhouses #1 - #4. We recommend the applicant provide 
additional design for this area in the final plan that includes an attractive, well-arranged open green 
area framed by flowering trees, pathways and other amenities area needed to support an attractive 
passive recreation space.  

 Green Area #4 is surrounded by 16 ‘shared parking spaces’ designated for use by the Water Tower 
office tenants along with Bioretention Basin #5. The plan shows this area with scattered clusters of 
trees and shrubs arranged in a ‘forest-like arrangement’, without any open green area for passive 
recreation activities. This area should be given additional design development to create a usable green 
community space with shade trees or flowering trees arranged to frame a community green that can 
serve as a community space for the twenty-seven townhouse dwellings (Units #12--#39)  surrounding 
the green area.  

 
B. Green Areas Standards in the Code for Townhouse Developments.  We recommend the township examine its 

townhouse open space regulations and consider provisions which would provide for a common open space 
area designed as a plaza, village green, or landscaped courtyard to serve as an amenity for future townhouse 
developments.  The open space requirement stated in the Conditional Use findings #7 requires only that,       

mailto:SMGuisinger-Colon@mccormicktaylor.com
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 “. . . the Applicant provide a defined and reasonably level open or green space, exclusive of the stormwater 
management facilities for recreational facilities suitable to the residents of this development”, and that it be 
designed to the Township’s Engineers satisfaction. While the requirements may be addressed by the plan, 
we believe more guidance is needed in the township’s code to help to produce an effective open space 
areas which are accessible, convenient and attractive spaces for residents. They should be large enough to 
support community gatherings and provide places for play and for residents to mingle. We recommend the 
township consult the MCPC publication on best practices for townhouse developments. 
 https://www.montcopa.org/DocumentCenter/View/19028/Building-Better-Townhouse-
communities_Final-webversion . 

 
5. Pedestrian & Bike Mobility Issues  
 
A. Sidewalks along Skippack Pike  
One of the township’s stated land use goals for the Village Commercial District is to, “Require all new 
development to include sidewalks or side path connection to surrounding mixed-use/commercial centers, 
recreation facilities and neighborhoods.” The plan does not provide sidewalks to the intersection shown below 
or the continuation of sidewalks east of the site’s Skippack Pike access point. This 120-foot roadway frontage 
should include sidewalk improvements to provide for safe, pedestrian movement along this roadway now and in 
the future.  
 
We recommend the township consider the Village Commercial Zoning District’s intent and goals, and the Future 
Land Use Map, 2028 in its evaluation of the applicant’s partial waiver request from the requirement to provide 
sidewalks along the development’s roadway frontage. We strongly recommend that the sidewalks at this 
intersection be constructed with the development of this property and not leave a missing link in providing safe 
pedestrian connections to the intersection. The township should work with the Ambler Borough Water 
Department on necessary improvements to address the missing sidewalk connection and continue to improve 
pedestrian mobility and access at this intersection.  
 
 

 
 
 
 
 

https://www.montcopa.org/DocumentCenter/View/19028/Building-Better-Townhouse-communities_Final-webversion
https://www.montcopa.org/DocumentCenter/View/19028/Building-Better-Townhouse-communities_Final-webversion
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 B. Bike Mobility  
 
Skippack Pike is identified by the county’s Bike Montco : The Bicycle Plan for Montgomery County as a ‘Principal 
Arterial’ route between Butler Pike and the City of Philadelphia and the nearby Wissahickon Valley Park (See 
Section ‘F’- pg. 71- Planned Bicycle Network). The plan formally adopted by the county commissioners in June 
2018, seeks to improve bicycle and pedestrian mobility with a county-wide network of safe routes. The plan 
includes new bicycle lanes, trail standards, bike-friendly roadway design, and improved street crossing design. 
We recommend that the township consult the plan to ensure that the applicant’s improvements along the 
parcel’s roadway frontage do not reduce the shoulder width below a minimum of 5 ft. in the eastbound lane of 
Germantown Pike. The plan can be consulted for further details at the website found below.  
www.montcopa.org/bikemontco 
 
 

6. Landscape Plan  
 
A. Greater Species Diversity Is Needed in the Selection of Shade Tree Species     
The landscape plan submission proposes only one tree species, Autumn Flame Red Maple (Acer rubrum 
‘Autumn Flame’, be planted over a broad area to fulfill both the street tree requirements along the community’s 
interior roadways and surface parking, both interior and the guest parking spaces. In total the Autumn Flame 
Red Maple is proposed to be planted in 134 locations. Reliance on only one species is an unsustainable 
arboricultural practice and could do harm to the environment. There is consistent, strong evidence that 
strategically increasing plant diversity increases the long term stability of tree populations, promotes pollinators, 
and minimizes the impact of a devastating pest and or fungal disease. We recommend that greater diversity be 
introduced in the proposed planting. At minimum, three to four additional tree species should be provided so 
that no one tree species represents no more than 25% of the total planting throughout the development.  We 
recommend the applicant consider one of the following species be planted provide greater diversity: Bald 
cypress (Taxodium distichum), Zelkova (Zelkova serrata), and Swamp white oak (Quercus bicolor). 
 
B. Landscape Plan Submission Requirements 
The applicant’s landscape plan, plant schedule and its graphic plan representation of what species are proposed 
to be planted is deficient and does not address the requirements of Section 105-21.B.(7)d. Preliminary 
Landscape Plan submission requirements. It requires a Landscape and Grading Plan showing: “Proposed planting 
schedule indicating the locations, species and sizes of plantings as required by § 105-39, 104-48 and 105-52.” 
Due to a lack of information and a generalized presentation of the planting improvements, we are unable to 
adequately assess the landscape plan.  For example, the plan gives one graphic symbol in several instances for 
multiple species of evergreen trees and one symbol for flowering and shade trees. We recommend the township 
examine this submission carefully and perhaps consider adding requirements to its preliminary plan submission 
requirements that would ensure greater clarity and detail for landscape plan submissions at Preliminary Plan.   
 

7. Environmental Issue  
Mound area near entrance at Butler Pike  
The site plan shows an area immediately north of the Butler Pike entrance that appears to be a raised mound 
that may be associated with a sewage drainage facility for the nearby residence. The township should assess and 
determine whether this raised mound is a former on-lot sewage absorption area and whether it should be 
removed in the development of the site.  
 
 

http://www.montcopa.org/bikemontco
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 CONCLUSION 

The Montgomery County Planning Commission continues to support the land development of the parcel as a 58-
unit townhouse community; however as discussed above we cannot support the site development plan due to 
the potential adverse impacts on the county-owned and maintained roadway facilities from the stormwater 
drainage discharge from Bioretention Basin #2. We recommend the township consider and assess this and other 
review comments outlined above to your satisfaction and ensure the proposed plan complies with your 
appropriate municipal land use regulations and other appropriate regulations prior to granting approval.  

Please note that the review comments and recommendations contained in this report are advisory to the 
municipality and final disposition for the approval of any proposal will be made by the municipality. Please be 
aware that the MCPC #19-0024-003 has been set aside for the applicant’s plan. If any subsequent plans are 
submitted for final recording, this MCPC number should appear on the applicant sheets within the plans in the 
box reserved for the seal of this agency.  

Should the governing body approve a final plat of this proposal, the applicant must present the plan to our office 
for seal and signature prior to recording with the Recorder of Deeds office. A paper copy bearing the municipal 
seal and signature of approval must be supplied for our files. 

Sincerely, 
 
 
 
 
 
 
Barry W Jeffries, ASLA, Senior Design Planner 
bjeffrie@montcopa.org - 610‐278‐3444 
 
c:  Robert Dambman, Chrm., Borough Planning Commission  

James Hersh, PE, Township Engineer 

David Sander, Esq., Township Solicitor 
Susan M. Guisinger-Colon, PE, LEED AP, Montgomery County Roads and Bridges Engineer  
Tom Bonner, Director, Assets & Infrastructure, Montgomery County  
Fran Hanney, P.E., Senior Manager, Transportation Services Division, Penn-DOT- District #6- 
Roman M. Pronczak, Whitpain Township Manager  

 
 Attachments: 1) Aerial Site View 

                  2) Annotated Site Plan 
3) Site Plan

mailto:bjeffrie@montcopa.org
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Aerial View of Site 



 

 

  

  

Safe Pedestrian Access Needed – Construct sidewalks 

 

 

See Comment #3 – Need for a 

well-designed green space for 
passive recreation.  

Opportunity for a central 
community green space with 
amenities 

Comment #1- Establish Street 
Connection with the Adjacent 
Undeveloped Attached Dwelling Zoned 
Parcel  

Bioretention Area #2- Drainage Plan 
Modification is Needed:   100 yr.  Flood 
spillway and discharge is shown 
directing stormwater from the basin to 
pipe and under Butler Pike to a 
property with an existing drainage issue 
at 1051 Butler Pk.  See Comment #2 

Work with 
Ambler Water 
Dept. to 
construct 
sidewalks to the 
intersection  
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LONGFIELD FARM 

To: Sean Halbom, MP, Assistant Township Manager -   Whitemarsh Township 

      616 Germantown Pike 

     Lafayette Hill, PA 19444 

From: John Hosbach, Consulting Arborist 

Date: July 23, 2020 

Reference: Tree Review 

_____________________________________________________________________________________ 

Dear Sean, 
 
The Proposed Longfield Farm development, located along Butler Pike, has submitted the required tree 
removal/preservation plan along with the intended landscape improvements.  
 
The subject applicant is removing a total of 139 subject trees within proposed development. During two 
previous site visits and also a final inspection today, I verified and observed a total of 85 trees that are 
dead, dying declined beyond repair and or failing from numerous tribulations such as standing water, 
decay diseases, lack of previous care, age and both abiotic / biotic factors. These were observed with the 
applicant’s planner, Rick Collier. An additional 54 trees are being removed that were deemed healthy 
and structurally sound. These are being removed obviously for the proposed development 
improvements. The remaining 223 trees will remain protected on site.  
 
The applicant is removing 38.4% of the total trees. 14.9% of these trees are rated as healthy. In 
discussions with the applicant regarding a subject heritage silver maple (51.5”), the applicant has 
modified improvements to maintain this tree in the landscape. All other trees within the project are 
protected with TPF.  
 

Removing > than 50 Of total tree count No – 38.4% 
Tree protection fence noted Yes 

Use of natives Large percentage of the plant palate is native 
Utilization of property to ensure that that use of 

shade trees is maximized 
Yes – the applicant is proposing open space, 

recreation, trails and possible tot-lot in the future. 
Diversity mix A very balanced diversity species mix is being 

utilized. 
 



 
 
 
 

         
 610-731-7969 | John@rockwellurbanforestry.com 

Consultants | Urban Foresters | Planners | Forensic Arborist 

rockwellurbanforestry.com 

 

 
The applicant is proposing the utilization of both shade trees, ornamental, evergreen and the use of 
shrubs to meet the requirements. As noted in the table above, the applicant has designated open space 
zones for multi-use applications. This will reduce the areas where canopy trees can be planted.  
 
The applicant is proposing the use of the following to capture the 990 inches of trees loss (excluding 
dead/dying/diseased trees). 
 

Shade Tree Replacements (3”) at 1:1 = 165 
(30%) Ornamental or Evergreen at 2:1 = 99 

(20%) Shrubs at 6:1 (396/6) = 66 
 
This equates to the 330 replacements trees with the utilization, if granted, of ornamental / evergreen / 
shrub substitution.  
 
The subject landscape utilizes a broad range of natives with a small palate of non-natives. The landscape 
action plan will most certainly provide a very balanced multi-level (large canopy/sub canopy and shrub 
layer). I believe this plan is very well suited for the site as it relates to the species.  
 

 
John Rockwell Hosbach Jr., Urban Forester 
Registered Consulting Arborist #483, ISA Certified Arborist PD-0372 
ISA Tree Risk Assessment Qualified, ASCA Qualified Tree and Plant Appraiser 
 



MEMO TO:  John Hosbach, Rockwell Associates 

 

FROM:  Rick Collier, FAICP, ASLA 

David Cavanaugh, RLA, ASLA 

  LandConcepts 

 

DATE: July 23, 2020 

 

Re:  Longfield Farm Landscape Plan 

 

Cc:  Sean Halbom, Assistant Manager Whitemarsh Township 

 

LandConcepts and Irick Eberthard & Mientus have prepared an updated Landscape Plan for the 

proposed development at Longfield Farm.  This revised plan is the result of site visits including 

two with you, an updated tree inventory (May and June 2020), and a slightly revised layout of 

the units and stormwater pipes to maximize tree protection. 

 

The total number of trees on site is 362.  Of those, 85 (23.5%) are in poor/declined condition 

based on the site analysis with you.  The number of trees being removed that are healthy is 54 

(14.9% of all trees).  We are only removing 38.4 % with >61% of them in decline or dead.  

 

The submission includes the tree replacement analysis which we submitted to the Township and 

you on June 26, 2020.  That reflects the shifts of units and infrastructure to reduce, wherever 

possible, tree removal, including a heritage tree (Silver Maple 52”).  The result was a loss of 990 

caliper inches or 330 replacement trees per Chapter 55-4. B(6)(a).  They are met as follows with 

replacement trees and tree equivalents per Chapter 55-4. B(6)(f). 

 

Tree Replacements (3”) at 1:1 = 165 

Ornamental or Evergreen (30%) at 2:1 (189/2) = 99 

Shrubs (20%) at 6:1 (396/6) = 66 

Total = 330 trees/tree equivalents 

 

The second part included with this submission is a revised Landscape Plan (Sheet 7 and 8 of 30, 

revised 7/23/20) with updated numbers on all of the required landscape components – street trees 

per SALDO Section 105-48(B), parking lot trees per SALDO Section 105-39(A), basin 

landscaping, and tree replacement per Chapter 55.  Buffers (Class B, Option 5) per Zoning 

Section 116-291C are provided to the extent required.  The code requirements for all landscape 

categories are met, including the full complement of replacement trees.  Further, the replacement 

trees utilize the provisions of allowing understory trees, shrubs and perennials at the approved 

ratios per the SALDO.  

 

Additionally, predominantly native plant materials are proposed.  We have allowed for 

appropriate horticulture, including growth/form, layering (shade trees, flowering/understory 

trees, shrubs, ground layer), and seasonal interest to achieve a high quality landscape with high 

habitat value. 

 



Copies of the revised plans have been sent in hard copy by mail and electronically as pdf files to 

your office and the Township offices.  We are anticipating being at the STC meeting scheduled 

for August 4, 2020. 
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August 20, 2020 

 

Mr. Roman M. Pronczak, P.E. 

Township Manager 

Whitpain Township 

960 Wentz Road 

Blue Bell, PA 19422 

 

RE: Traffic Engineering Review #1 

Proposed Longfield Farms Residential Subdivision 

 Whitemarsh Township, Montgomery County, PA 

 McMahon Project No. 820623.11 

 

Dear Roman: 

 

As requested by the Township Engineer, Jim Blanch, McMahon Associates, Inc. (McMahon) has 

completed a traffic engineering review for the proposed Longfield Estates residential development 

located in the southeast quadrant of the intersection of Skippack Pike (S.R. 0073) and Butler Pike in 

Whitemarsh Township, Montgomery County.  According to the preliminary plans, the proposed 

residential development will consist of fifty-eight (58) townhomes with access provided via a full-

movement access along Butler Pike and a right-in/right-out-only access along Skippack Pike (S.R. 0073).       

 

The following documents were reviewed in preparation of our comments: 

 

 Traffic Impact Study for Longfield Farms, prepared by Pennoni Associates, Inc., last revised 

April 2020.  

 Preliminary Plans: Longfield Farms (38 Sheets), prepared by Irick Eberhardt & Mientus, LLC, 

last revised March 27, 2020. 

 Whitemarsh Township Zoning Ordinance Compliance Letter, prepared by Whitemarsh 

Township’s Director of Planning and Zoning/Zoning Officer, dated June 16, 2020. 

 Whitemarsh Township Engineer Review Letter, prepared by Gilmore & Associates, Inc., dated 

June 16, 2020. 

 Whitemarsh Township Traffic Engineer Review Letter #2, prepared by Heinrich & Klein 

Associates, Inc., dated June 18, 2020. 

 Response to Whitemarsh Township Traffic Engineer Review Letter #1, prepared by Pennoni 

Associates, Inc., dated April 24, 2020. 

 Whitemarsh Township Traffic Engineer Review Letter #1, prepared by Heinrich & Klein 

Associates, Inc., dated February 11, 2019. 

 Whitemarsh Township Fire Marshall Review Letter, dated April 28, 2020. 

 Montgomery County Planning Commission Review Letter, dated June 17, 2020. 
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Based on our review of the above-listed document(s), McMahon offers the following comments for 

consideration by Whitpain Township and further action by the applicant as the project progresses.  

Please note that our review is focused on traffic-related issues apparent to us at this time, as well as 

any issues noted in the Whitemarsh Township review letters that would impact the Whitpain 

Township community. 

 

RELEVANT REVIEW COMMENTS BY OTHERS 

McMahon highlights the following comments that were contained in the various Whitemarsh 

Township review letters and the review letter from the Montgomery County Planning Commission 

that we concur with and support be completed, as they have the potential to impact the Whitpain 

Township community unless properly addressed. 

 

1. Reference is made to the November 21, 2019 Conditional Use Approval by the Board of Supervisors 

of Whitemarsh Township by the Township’s Director of Planning and Zoning, where it is noted 

that the applicant shall install sidewalks along their full site frontage of Butler Pike and Skippack 

Pike (S.R. 0073).  The review notes that the plan is not in compliance with this requirement along 

Skippack Pike (S.R. 0073) to the east of their access and is requesting a waiver from this 

requirement.  The Montgomery County Planning Commission review letter also notes that 

sidewalks should also be provided along the entire site frontage and that Whitemarsh Township 

coordinate with the Ambler Borough Water Department to connect the sidewalks to the intersection 

of Butler Pike and Skippack Pike (S.R. 0073).  The Heinrich & Klein review letter notes that a 

sidewalk connection appears to be feasible along Skippack Pike (S.R. 0073). 

 

2. In order to provide for bicycle lanes along Skippack Pike (S.R. 0073), the Montgomery County 

Planning Commission review letter recommends that the existing 5-foot shoulder in the eastbound 

direction of travel along Skippack Pike (S.R. 0073) be maintained.   

 

3. According to Whitemarsh Township’s Director of Planning and Zoning the conditional use for this 

parcel requires either a shared driveway or shared parking with an adjacent property or both, and 

it is noted during the conditional use public hearing that the applicant was proposing shared 

parking with the Watertower Tower Office Complex.  McMahon notes that the location of the 

sixteen (16) parking spaces labeled on Sheet 2 as shared are not located in an area that would be 

clear to anyone that they are not exclusively for townhome units 24 to 39 and separates these spaces 

from the adjacent office complex.  It is also not clear how employees of the office or visitors would 

know to utilize these spaces based on their location and may not feel comfortable using them as 

their accessibility requires users to walk along driveways for the townhome units.  It is our opinion 

that these spaces and their location do not satisfy the intent of the Whitemarsh Township ordinance 

to promote shared parking between these two land uses. 

 

4. McMahon concurs with the projected trip generation characteristics as presented in the study for 

the proposed fifty-eight (58) townhomes.  The study indicates that the residential development will 

generate approximately 28 and 36 total peak hour trips (entering and exiting) during the weekday 

morning and afternoon peak hours, respectively.  It is noted that the study does not indicate the 

daily trip generation for the site, which is anticipated to be 398.  
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5. As noted by Heinrich & Klein Associates, Inc., the traffic study’s analyses worksheets do not 

provide sufficient information to verify the signal timings and/or phases utilized at the intersection 

of Butler Pike and Skippack Pike (S.R. 0073) or the lane widths, grades, etc. information for all of the 

study area intersections.  The applicant’s engineer should provide this information and the 

corresponding Synchro files for review.  Whitpain Township has some concern with the 

development impacts to the signalized intersection of Butler Pike and Skippack Pike (S.R. 0073) 

based upon the existing queuing and operational issues.  It is also noted that no improvements to 

this intersection are recommended or referenced in the study. 

 

6. The Heinrich & Klein review letters note that a separate left-turn lane is warranted along Butler 

Pike for the proposed full-movement access.  The letter recommends that given the required storage 

length, taper and transition for this turn lane a center, two-way left-turn lane be provided along 

Butler Pike between the site access and the signalized left-turn lane for the southbound approach of 

Butler Pike.  We concur with this recommendation given that Splitrail Lane, the office buildings and 

Phil’s Tavern is located between these two intersections.  McMahon recommends that the land 

development project pursue this improvement and that the plans be updated to illustrate it and the 

existing striping along the entire length of Butler Pike between the signalized intersection of 

Skippack Pike (S.R. 0073) and the proposed full-movement access for the site. 

 

7. The Montgomery County Planning Commission review letter notes that the adjacent parcel to the 

east along Skippack Pike (S.R. 0073) is also owned by the same applicant, and are therefore 

recommending that the internal boulevard that connects to the full-movement access along Butler 

Pike be planned for in the site layout so that a future connection to the adjacent parcel can be easily 

provided.  Currently there are several basins and green areas which may need to be modified for 

such future connection to occur.  An internalized connection may reduce future impacts to the 

signalized intersection of Butler Pike and Skippack Pike (S.R. 0073) when this adjacent parcel is then 

redeveloped.  McMahon is also in support of this recommendation. 

 

8. The Montgomery County Planning Commission review letter notes a longstanding stormwater 

issue along Butler Pike that may be exacerbated with the connection of proposed Bioretention Basin 

#2 to the existing stormwater pipe that flows under Butler Pike and onto the Whitpain Township 

parcel at 1051 Butler Pike.  The County’s Road and Bridges Department is recommending that this 

basin not be permitted to discharge into this basin.  The Whitpain Township Engineer is reviewing 

the stormwater report and may comment on this.  Absent any review of our own on the detailed 

report, we would agree with the County’s recommendation that the basin should not be permitted 

to discharge to this pipe given the potential negative impacts to any Whitpain Township resident. 

 

9. McMahon concurs with the Montgomery County Planning Commission review letter which notes 

that there are some operational issues associated with the signalized intersection of Butler Pike and 

Skippack Pike (S.R. 0073), which merit consideration by Whitemarsh Township.  As previously 

noted, no physical or signal improvements have been proposed in the study for this intersection.  

We note that Whitpain Township completed the installation of a southbound right-turn lane within 

the past year, which is noted as an improvement in the Whitemarsh Act 209 study, and is currently 



Mr. Roman M. Pronczak, P.E. 
August 20, 2020 
Page 4 of 7 

upgrading some of the signal technology components through a CMAQ grant project at the 

intersection.  Additional physical improvements contained within the Whitpain Act 209 Capital 

Improvement Plan for this intersection include the following: 

 

 Installation of a northbound right-turn lane along Butler Pike; 

 Installation of a westbound and eastbound right-turn lane along Skippack Pike (S.R. 0073); and 

 Installation of an additional travel lane along both the eastbound and westbound approaches of 

Skippack Pike (S.R. 0073). 

 

It is noted that Whitemarsh Township has an Act 209 Transportation Impact Fee and this site has 

been assessed $101,700.  Due to the location of the development, functioning of the intersection, and 

capital improvement needs determined for the intersection, we recommend that Whitemarsh 

Township and the applicant consider implementing additional improvements identified for the 

intersection on the Whitemarsh side of Butler Pike in order to improve operations.   

 

ADDITIONAL REVIEW COMMENTS 

1. The access and roadway widening along the site frontage of Butler Pike will require a Highway 

Occupancy Permit from Montgomery County Roads and Bridges.  Whitpain Township should be 

copied on plans, studies and other materials and included in all meetings given that Butler Pike is 

the boundary between Townships and that the stormwater management impacts to the Whitpain 

Township resident located at 1051 Butler Pike.  

 

2. The September 2019 turning movement counts conducted by McMahon for Whitpain Township 

indicate higher volumes along the northbound approach of Butler Pike than presented in the study 

from December 2018.  The applicant’s engineer and Whitemarsh Township traffic engineer should 

consider this in the evaluation, and the potential effects of a detour for traffic that may normally 

have used Stenton Avenue. 

 

3. The Transportation Impact Assessment should reference the CMAQ project S.R. 0073, SEC MWT 

(MPMS 114116) that is being worked on by McMahon on behalf of Whitpain Township to provide 

for an interconnected signal system along the Skippack Pike (S.R. 0073) corridor.  Please coordinate 

with McMahon on any recommended improvements associated with the signalized intersection of 

Butler Pike and Skippack Pike (S.R. 0073) to ensure that they are incorporated into this future 

project.  It is understood that primary maintenance and ownership of this signal is under 

Whitemarsh Township’s jurisdiction.   

 

4. It is not clear how the site trip distribution was determined as no details are provided in the report.  

Based upon McMahon’s review of a standard cordon distribution, the distribution appears to be 

overestimated for traffic to/from the south along Butler Pike and underestimate traffic to/from the 

north along Butler Pike, as well as both directions of Skippack Pike (S.R. 0073).  We recommend 

that the applicant’s traffic engineer revise the site trip distribution to 12% to/from the south via 

Butler Pike, 23% to/from the north via Butler Pike, 28% to/from east via Skippack Pike (S.R. 0073), 

and 25% to/from west via Skippack Pike (S.R. 0073).  
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5. Based upon a review of the level of service and 95th percentile queues provided in Table 2 of the 

Transportation Impact Assessment, it appears that the signal timings were modified from existing 

to without-development conditions at the intersection of Butler Pike and Skippack Pike (S.R. 0073).  

The level-of-service and delays along the northbound approach of Butler Pike are also shown to 

improve slightly from without-to with-development conditions, which may also indicate signal 

timing modifications.  The signal timings, however, cannot be verified as the worksheets 

documenting this information are not provided in the study for review.   

 

6. A review of the levels of service and queues anticipated for the signalized intersection of Butler 

Pike and Skippack Pike was performed based on Table 2 in the Transportation Impact Assessment 

for the eastbound approach of Skippack Pike (S.R. 0073).  There is a significant increase in the delay 

and queue from without- to with-development conditions during the weekday afternoon peak 

hour, and no improvements proposed.  The study notes that the delay will increase from LOS D 

(46.4 seconds per vehicle) to LOS E (65.2 seconds per vehicles) for the eastbound Skippack Pike 

(S.R. 0073) through lane and the queue will then increase from 375 feet to 475 feet.  It is noted that 

the eastbound approach of Skippack Pike (S.R. 0073) has been the subject of an extensive study that 

is on-going by Whitpain Township at the request of the residents of the Broad Axe neighborhood 

who live along Meade Road, Ivy Lane and Whitpain Drive to address cut-through traffic issues that 

are a result of delays and long queues along this approach.  Any signal timing modifications that 

will further degrade operations along the eastbound and southbound approaches to the 

intersection and result in an increase in cut-through traffic in this neighborhood is not 

recommended or supported by McMahon or Whitpain Township.  Additional physical, capacity-

adding improvements may be necessary.     

 

7. A review of the levels of service and queues anticipated for the signalized intersection of Butler 

Pike and Skippack Pike was performed based on Table 2 in the Transportation Impact Assessment 

for the northbound approach of Butler Pike.  As noted above, the table indicates a slight decrease in 

the delay (88.2 to 76.6 seconds per vehicle) and queue (925 to 900 feet) for the shared through/right-

turn lane.  McMahon notes that this queue has an adverse impact on the ability of the residents who 

live along Splitrail Lane, whose near side edge is located approximately 485 feet south of the stop 

bar for the signal, to access Butler Pike.  The distance from the stop bar to the near edge of the site 

access is approximately 860 feet, which indicates that the access will also be blocked by this peak 

period queue potentially impacting the ability of the new residents to enter and exit their access.     

 

8. Pedestrian Activity – Between Skippack Pike and the proposed Butler Pike access for the new site, 

there exists and office building owned by Wintertower Properties with parking lots on either side 

of it located on the east side of Butler Pike. Phil’s Tavern and the closed Broad Axe Tavern are 

located on the west side of Butler Pike.  It is our understanding that Phil’s Tavern may have an 

overflow parking agreement with the property owner of the office building on the Whitemarsh side 

of Butler Pike; however, there are no defined/striped pedestrian crossing areas, sidewalk or signage 

in this area. It is evident to us that the new residential development and macadam pathway 

connections to the parking lots for the office building along Butler Pike may likely draw more 

people to cross Butler Pike to Phil’s Tavern, the Broad Axe Tavern (if revived to another restaurant) 

or the shopping center located further to the west behind these restaurants.  The current traffic 
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generators combined with the new development will potentially then introduce more mid-block 

crossing activity in this area.  First, it is important that the sidewalk system then be completed 

along the Skippack Pike and Butler Pike property frontages to the signalized intersection corner on 

the water company property.  Furthermore, and with the design of the center lane on Butler Pike 

from the Skippack Pike intersection southerly and beyond the new full-movement site access for 

the proposed development, it is recommended that a mid-block pedestrian crossing, complete with 

a concrete refuge island, be considered possibly somewhere between the Phil’s Tavern access and 

Splitrail Lane, and be designed with high definition pavement markings and signage, in the area 

where no left-turn lane is needed.  The specific location should be worked out between the 

Townships, County and PennDOT, as necessary.  

 

9. Skippack Pike Access & Internal Site Traffic Calming Considerations – The design of the 

Skippack Pike access is not deterrent enough for prohibited vehicular left turns into or out of the 

site as shown on the plans provided.  We recommend that the design of the throat of this access be 

flared onto the open lands on either side to make the concrete channelization (porkchop) larger to 

help restrict prohibited turns from the right-in/right-out design, as well as prohibiting through 

movements of Skippack Pike.  If the internal roads were designed with more traffic calming in 

mind, and not to be inviting as a convenient cut-through street, we may suggest that left-turns from 

Skippack Pike into the site be considered to help relieve the intersection at Butler Pike.  However, 

the introduction of that movement to be a permitted movement at the access would likely require 

widening for a separate westbound left-turn lane on Skippack Pike at the access.  As the site is 

currently designed, and without traffic calming measures provided along its internal straight-away 

roads, we note there may be times when the northbound traffic on Butler Pike is queued in the 

morning, may then cut-through this development to continue eastbound on Skippack Pike.          

 

 

We trust that this review letter responds to your request, and satisfactorily addresses the traffic issues 

at this time as related to the proposed residential development in Whitemarsh Township.  Additional 

comments may be issued upon future submissions of the plans and studies.  If the Township has any 

questions, or requires further clarification, please feel free to contact me, or Casey A. Moore, P.E., 

Principal-in-Charge. 

 

Sincerely,  

 

 

Sandy A. Koza, P.E., PTOE 

Project Manager 

 

SAK/SRM 

 

cc: Jim Blanch, P.E., Whitpain Township Engineer 

 Dave Mrochko, Whitpain Township Assistant Manager 

 Richard L. Mellor, Jr., Whitemarsh Township Manager 

 Charles L. Guttenplan, AICP, Whitemarsh Township Director of Planning and Zoning 
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 James J. Hersh, P.E., Gilmore & Associates, Inc. 

 Andreas Heinrich, P.E., PTOE, Heinrich & Klein Associates, Inc. 

 Brian Keaveney, P.E., PTOE, Pennoni Associates Inc. 

 Robert F. Irick, Irick Eberhardt & Mientus, LLC 

 Barry W. Jeffries, ASLA, Montgomery County Planning Commission 

  
I:\eng\WHITPTO1\820623-LongfieldFarms\Reviews\2020-07-27   Land Development Review #1\2020-08-20   Longfield Farms Review Letter #1.docx 



SUPPORTING 

DOCUMENTS 
 

 

 Preliminary Postconstruction Stormwater (PCSM) Management  

& Erosion Control Narrative – dated 6/12/2019; last revised 3/27/2020 

 Traffic Impact Assessment – dated January 2019; last revised April 2020 

 Residential Development Proposed Vehicular Access Configuration Memo  

 Pennsylvania Department of Conservation & Natural Resources (PNDI Receipt) 

 Section 105-21 B. (15) Preliminary Resource Impact & Conservation Plan 

 Submission of Preliminary Studies & Reports Pursuant to SLDO 105-21 (B)(17) 
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Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Apr 2, 2020

Hyd. No.  1 

Watershed A predeve

Hydrograph type =  SCS Runoff Peak discharge =  4.750 cfs
Storm frequency =  2 yrs Time to peak =  12.08 hrs
Time interval =  1  min Hyd. volume =  15,130 cuft
Drainage area =  4.550 ac Curve number =  71*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  18.00 min
Total precip. =  3.28 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(4.550 x 71)] / 4.550

1

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

Q (cfs)

Time (hrs)

Watershed A predeve

Hyd. No. 1 -- 2 Year

  Hyd No. 1



TR55 Tc Worksheet
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Hydraflow Hydrographs by Intelisolve v9.24

Hyd. No.  1 

Watershed A predeve

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  1.80 0.00 0.00

Travel Time (min) = 14.88 + 0.00 + 0.00 = 14.88

Shallow Concentrated Flow
Flow length (ft) =  403.00 0.00 0.00
Watercourse slope (%) =  1.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  2.16 0.00 0.00

Travel Time (min) = 3.10 + 0.00 + 0.00 = 3.10

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 18.00 min



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Apr 2, 2020

Hyd. No.  2 

Bio ret Basin #1 inflow

Hydrograph type =  SCS Runoff Peak discharge =  3.947 cfs
Storm frequency =  2 yrs Time to peak =  12.05 hrs
Time interval =  1  min Hyd. volume =  11,253 cuft
Drainage area =  1.750 ac Curve number =  84*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  16.20 min
Total precip. =  3.28 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.750 x 98) + (1.000 x 74)] / 1.750
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Hydraflow Hydrographs by Intelisolve v9.24

Hyd. No.  2 

Bio ret Basin #1 inflow

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  1.80 0.00 0.00

Travel Time (min) = 14.88 + 0.00 + 0.00 = 14.88

Shallow Concentrated Flow
Flow length (ft) =  100.00 90.00 0.00
Watercourse slope (%) =  1.80 2.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  2.16 2.87 0.00

Travel Time (min) = 0.77 + 0.52 + 0.00 = 1.29

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 16.20 min



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Apr 2, 2020

Hyd. No.  3 

Bio -ret Basin 1 rted 

Hydrograph type =  Reservoir Peak discharge =  0.147 cfs
Storm frequency =  2 yrs Time to peak =  12.58 hrs
Time interval =  1  min Hyd. volume =  1,447 cuft
Inflow hyd. No. =  2 - Bio ret Basin #1 inflow Max. Elevation =  299.01 ft
Reservoir name =  Bio-retention Basin #1 Max. Storage =  5,400 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Apr 2, 2020

Pond No.  2  -  Bio-retention Basin #1

Pond Data

Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 298.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 298.00 4,898 0 0
1.00 299.00 5,736 5,317 5,317
2.00 300.00 6,638 6,187 11,504
3.00 301.00 7,604 7,121 18,625

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  15.00 3.00 0.00 0.00

Span (in) =  15.00 3.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  297.50 298.50 0.00 0.00

Length (ft) =  138.00 0.00 0.00 0.00

Slope (%) =  2.18 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  6.28 20.00 0.00 0.00

Crest El. (ft) =  300.75 301.00 0.00 0.00

Weir Coeff. =  3.33 2.60 3.33 3.33

Weir Type =  Riser Broad --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  2.700 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 298.00 0.00 0.00 --- --- 0.00 0.00 --- --- 0.000 --- 0.000
1.00 5,317 299.00 1.13 ic 0.14 ic --- --- 0.00 0.00 --- --- 0.358 --- 0.503
2.00 11,504 300.00 1.13 ic 0.28 ic --- --- 0.00 0.00 --- --- 0.415 --- 0.692
3.00 18,625 301.00 2.99 ic 0.36 ic --- --- 2.61 0.00 --- --- 0.475 --- 3.453



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Apr 2, 2020

Hyd. No.  4 

Bio-ret Basin #2 inflow

Hydrograph type =  SCS Runoff Peak discharge =  10.48 cfs
Storm frequency =  2 yrs Time to peak =  11.98 hrs
Time interval =  1  min Hyd. volume =  23,714 cuft
Drainage area =  3.900 ac Curve number =  83*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  10.00 min
Total precip. =  3.28 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(2.500 x 74) + (1.400 x 98)] / 3.900
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Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Apr 2, 2020

Hyd. No.  5 

B-RBsn #2 rted-Post A 

Hydrograph type =  Reservoir Peak discharge =  5.282 cfs
Storm frequency =  2 yrs Time to peak =  12.10 hrs
Time interval =  1  min Hyd. volume =  18,244 cuft
Inflow hyd. No. =  4 - Bio-ret Basin #2 inflow Max. Elevation =  297.02 ft
Reservoir name =  Bio-retention Basin #2 Max. Storage =  7,422 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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  Hyd No. 5   Hyd No. 4   Total storage used = 7,422 cuft
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Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Apr 2, 2020

Pond No.  1  -  Bio-retention Basin #2

Pond Data

Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 296.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 296.00 6,266 0 0
1.00 297.00 8,254 7,260 7,260
2.00 298.00 10,271 9,263 16,523
3.00 299.00 12,014 11,143 27,665
4.00 300.00 19,104 15,559 43,224

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  15.00 Inactive 0.00 0.00

Span (in) =  15.00 24.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  295.30 296.50 0.00 0.00

Length (ft) =  40.00 0.00 0.00 0.00

Slope (%) =  0.60 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  4.70 24.00 30.00 0.00

Crest El. (ft) =  296.80 296.50 299.00 0.00

Weir Coeff. =  3.33 3.33 2.60 3.33

Weir Type =  Riser Rect Broad ---

Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.400 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 296.00 0.00 0.00 --- --- 0.00 0.00 0.00 --- 0.000 --- 0.000
1.00 7,260 297.00 5.24 oc 0.00 --- --- 0.34 s 4.87 s 0.00 --- 0.076 --- 5.288
2.00 16,523 298.00 8.23 oc 0.00 --- --- 1.09 s 7.12 s 0.00 --- 0.095 --- 8.297
3.00 27,665 299.00 10.36 ic 0.00 --- --- 1.38 s 8.13 s 0.00 --- 0.111 --- 9.622
4.00 43,224 300.00 11.93 ic 0.00 --- --- 1.62 s 9.11 s 78.00 --- 0.177 --- 88.91
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Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Apr 2, 2020

Hyd. No.  7 

Watershed B predeve

Hydrograph type =  SCS Runoff Peak discharge =  13.85 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  1  min Hyd. volume =  41,004 cuft
Drainage area =  10.230 ac Curve number =  74*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  16.60 min
Total precip. =  3.28 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(6.480 x 71) + (3.540 x 78) + (0.210 x 98)] / 10.230
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Hydraflow Hydrographs by Intelisolve v9.24

Hyd. No.  7 

Watershed B predeve

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  2.20 0.00 0.00

Travel Time (min) = 13.74 + 0.00 + 0.00 = 13.74

Shallow Concentrated Flow
Flow length (ft) =  404.00 0.00 0.00
Watercourse slope (%) =  2.20 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  2.39 0.00 0.00

Travel Time (min) = 2.81 + 0.00 + 0.00 = 2.81

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 16.60 min
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Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Apr 2, 2020

Hyd. No.  8 

Predeve Wtrshd A +B

Hydrograph type =  Combine Peak discharge =  18.56 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  1  min Hyd. volume =  56,134 cuft
Inflow hyds. =  1, 7 Contrib. drain. area =  14.780 ac
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Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Apr 2, 2020

Hyd. No.  9 

MRC Basin #3

Hydrograph type =  SCS Runoff Peak discharge =  10.31 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  1  min Hyd. volume =  27,797 cuft
Drainage area =  4.020 ac Curve number =  86*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.90 min
Total precip. =  3.28 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(1.200 x 74) + (1.100 x 80) + (1.720 x 98)] / 4.020
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Hydraflow Hydrographs by Intelisolve v9.24

Hyd. No.  9 

MRC Basin #3

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  2.50 0.00 0.00

Travel Time (min) = 13.05 + 0.00 + 0.00 = 13.05

Shallow Concentrated Flow
Flow length (ft) =  120.00 150.00 0.00
Watercourse slope (%) =  2.70 1.25 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  2.65 2.27 0.00

Travel Time (min) = 0.75 + 1.10 + 0.00 = 1.85

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 14.90 min



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Apr 2, 2020

Hyd. No.  10 

MRC Basin #3 rted

Hydrograph type =  Reservoir Peak discharge =  5.816 cfs
Storm frequency =  2 yrs Time to peak =  12.18 hrs
Time interval =  1  min Hyd. volume =  25,263 cuft
Inflow hyd. No. =  9 - MRC Basin #3 Max. Elevation =  295.40 ft
Reservoir name =  MRC Basin #3 Max. Storage =  9,335 cuft

Storage Indication method used.
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  Hyd No. 10   Hyd No. 9   Total storage used = 9,335 cuft
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Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Apr 2, 2020

Pond No.  3  -  MRC Basin #3

Pond Data

Pond storage is based on user-defined values.

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 291.50 n/a 0 0
0.25 291.75 n/a 141 141
0.50 292.00 n/a 140 281
0.75 292.25 n/a 141 422
1.00 292.50 n/a 141 563
1.25 292.75 n/a 138 701
1.50 293.00 n/a 143 844
1.70 293.20 n/a 225 1,069
1.90 293.40 n/a 225 1,294
2.10 293.60 n/a 226 1,520
2.30 293.80 n/a 225 1,745
2.50 294.00 n/a 225 1,970
3.00 294.50 n/a 2,148 4,118
3.50 295.00 n/a 2,694 6,812
4.00 295.50 n/a 3,199 10,011
4.50 296.00 n/a 3,662 13,673
5.00 296.50 n/a 4,070 17,743
5.50 297.00 n/a 4,421 22,164
6.50 298.00 n/a 9,572 31,736

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  18.00 0.81 6.00 0.00

Span (in) =  18.00 0.81 36.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  292.50 293.00 294.50 0.00

Length (ft) =  50.00 0.00 0.00 0.00

Slope (%) =  0.50 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  7.40 30.00 0.00 0.00

Crest El. (ft) =  295.50 297.25 0.00 0.00

Weir Coeff. =  3.33 2.60 3.33 3.33

Weir Type =  Riser Broad --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 291.50 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
0.25 141 291.75 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
0.50 281 292.00 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
0.75 422 292.25 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
1.00 563 292.50 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
1.25 701 292.75 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
1.50 844 293.00 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
1.70 1,069 293.20 0.01 ic 0.01 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.007
1.90 1,294 293.40 0.01 ic 0.01 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.010
2.10 1,520 293.60 0.01 ic 0.01 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.013
2.30 1,745 293.80 0.02 ic 0.02 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.015
2.50 1,970 294.00 0.02 ic 0.02 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.017
3.00 4,118 294.50 0.02 ic 0.02 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.021
3.50 6,812 295.00 3.63 oc 0.02 ic 3.61 ic --- 0.00 0.00 --- --- --- --- 3.632
4.00 10,011 295.50 6.27 oc 0.02 ic 6.25 ic --- 0.00 0.00 --- --- --- --- 6.274
4.50 13,673 296.00 12.57 oc 0.01 ic 4.35 ic --- 8.21 s 0.00 --- --- --- --- 12.56
5.00 17,743 296.50 14.85 oc 0.01 ic 2.45 ic --- 12.39 s 0.00 --- --- --- --- 14.84
5.50 22,164 297.00 16.35 oc 0.00 ic 1.68 ic --- 14.66 s 0.00 --- --- --- --- 16.35
6.50 31,736 298.00 18.50 ic 0.00 ic 1.00 ic --- 17.46 s 50.66 --- --- --- --- 69.13
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Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Apr 2, 2020

Hyd. No.  11 

MRC Basin #4

Hydrograph type =  SCS Runoff Peak discharge =  3.948 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  1  min Hyd. volume =  10,669 cuft
Drainage area =  1.480 ac Curve number =  87*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.00 min
Total precip. =  3.28 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) =  + (0.870 x 80) + (0.610 x 98)] / 1.480
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Hydraflow Hydrographs by Intelisolve v9.24

Hyd. No.  11 

MRC Basin #4

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 14.27 + 0.00 + 0.00 = 14.27

Shallow Concentrated Flow
Flow length (ft) =  100.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  2.28 0.00 0.00

Travel Time (min) = 0.73 + 0.00 + 0.00 = 0.73

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 15.00 min
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Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Apr 2, 2020

Hyd. No.  12 

MRC Basin #4 rted

Hydrograph type =  Reservoir Peak discharge =  0.227 cfs
Storm frequency =  2 yrs Time to peak =  13.38 hrs
Time interval =  1  min Hyd. volume =  8,510 cuft
Inflow hyd. No. =  11 - MRC Basin #4 Max. Elevation =  292.47 ft
Reservoir name =  MRC Basin #4 Max. Storage =  6,299 cuft

Storage Indication method used.
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Pond No.  4  -  MRC Basin #4

Pond Data

Pond storage is based on user-defined values.

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 288.50 n/a 0 0
0.25 288.75 n/a 86 86
0.50 289.00 n/a 87 173
0.75 289.25 n/a 86 259
1.00 289.50 n/a 87 346
1.25 289.75 n/a 86 432
1.50 290.00 n/a 87 519
1.70 290.20 n/a 138 657
1.90 290.40 n/a 138 795
2.10 290.60 n/a 138 933
2.30 290.80 n/a 139 1,072
2.50 291.00 n/a 138 1,210
3.00 291.50 n/a 1,354 2,564
3.50 292.00 n/a 1,756 4,320
4.00 292.50 n/a 2,118 6,438
4.50 293.00 n/a 2,442 8,880
5.00 293.50 n/a 2,749 11,629
5.50 294.00 n/a 3,042 14,671
6.50 295.00 n/a 6,989 21,660

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  15.00 0.50 3.00 0.00

Span (in) =  15.00 0.50 3.00 0.00

No. Barrels =  1 1 1 0

Invert El. (ft) =  289.50 290.00 291.50 0.00

Length (ft) =  18.00 0.00 0.00 0.00

Slope (%) =  0.67 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  6.28 20.00 0.00 0.00

Crest El. (ft) =  293.40 294.00 0.00 0.00

Weir Coeff. =  3.33 2.60 3.33 3.33

Weir Type =  Riser Broad --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 288.50 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
0.25 86 288.75 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
0.50 173 289.00 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
0.75 259 289.25 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
1.00 346 289.50 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
1.25 432 289.75 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
1.50 519 290.00 0.00 0.00 0.00 --- 0.00 0.00 --- --- --- --- 0.000
1.70 657 290.20 0.00 ic 0.00 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.003
1.90 795 290.40 0.00 ic 0.00 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.004
2.10 933 290.60 0.01 ic 0.00 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.005
2.30 1,072 290.80 0.01 ic 0.01 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.006
2.50 1,210 291.00 0.01 ic 0.01 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.006
3.00 2,564 291.50 0.01 ic 0.01 ic 0.00 --- 0.00 0.00 --- --- --- --- 0.008
3.50 4,320 292.00 0.16 ic 0.01 ic 0.14 ic --- 0.00 0.00 --- --- --- --- 0.154
4.00 6,438 292.50 0.24 ic 0.01 ic 0.22 ic --- 0.00 0.00 --- --- --- --- 0.231
4.50 8,880 293.00 0.29 ic 0.01 ic 0.28 ic --- 0.00 0.00 --- --- --- --- 0.288
5.00 11,629 293.50 1.00 oc 0.01 ic 0.32 ic --- 0.66 0.00 --- --- --- --- 0.997
5.50 14,671 294.00 9.97 ic 0.01 ic 0.24 ic --- 9.72 0.00 --- --- --- --- 9.966
6.50 21,660 295.00 12.98 ic 0.00 ic 0.05 ic --- 12.92 s 52.00 --- --- --- --- 64.97



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Apr 2, 2020

Hyd. No.  13 

Bio-ret Basin #5

Hydrograph type =  SCS Runoff Peak discharge =  4.720 cfs
Storm frequency =  2 yrs Time to peak =  12.05 hrs
Time interval =  1  min Hyd. volume =  13,502 cuft
Drainage area =  1.850 ac Curve number =  87*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  16.00 min
Total precip. =  3.28 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.600 x 74) + (0.300 x 80) + (0.950 x 98)] / 1.850
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Hyd. No.  13 

Bio-ret Basin #5

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 3.20 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 14.27 + 0.00 + 0.00 = 14.27

Shallow Concentrated Flow
Flow length (ft) =  210.00 0.00 0.00
Watercourse slope (%) =  1.00 0.00 0.00
Surface description =  Paved Paved Paved
Average velocity (ft/s) =  2.03 0.00 0.00

Travel Time (min) = 1.72 + 0.00 + 0.00 = 1.72

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 16.00 min
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Hyd. No.  14 

Bio ret Basin #5 rted

Hydrograph type =  Reservoir Peak discharge =  3.342 cfs
Storm frequency =  2 yrs Time to peak =  12.17 hrs
Time interval =  1  min Hyd. volume =  9,545 cuft
Inflow hyd. No. =  13 - Bio-ret Basin #5 Max. Elevation =  295.28 ft
Reservoir name =  Bio-retention Basin #5 Max. Storage =  4,540 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.
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Pond Report 24

Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Apr 2, 2020

Pond No.  5  -  Bio-retention Basin #5

Pond Data

Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 293.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 293.00 933 0 0
1.00 294.00 1,788 1,361 1,361
2.00 295.00 2,766 2,277 3,638
3.00 296.00 3,807 3,287 6,924
4.00 297.00 4,794 4,301 11,225

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  15.00 3.00 0.00 0.00

Span (in) =  15.00 3.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  292.00 293.50 0.00 0.00

Length (ft) =  62.00 0.00 0.00 0.00

Slope (%) =  0.81 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  6.28 15.00 0.00 0.00

Crest El. (ft) =  295.00 296.00 0.00 0.00

Weir Coeff. =  3.33 2.60 3.33 3.33

Weir Type =  Riser Broad --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  1.600 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 293.00 0.00 0.00 --- --- 0.00 0.00 --- --- 0.000 --- 0.000
1.00 1,361 294.00 3.58 ic 0.14 ic --- --- 0.00 0.00 --- --- 0.066 --- 0.211
2.00 3,638 295.00 3.58 ic 0.28 ic --- --- 0.00 0.00 --- --- 0.102 --- 0.380
3.00 6,924 296.00 10.21 oc 0.08 ic --- --- 10.13 s 0.00 --- --- 0.141 --- 10.35
4.00 11,225 297.00 11.84 oc 0.03 ic --- --- 11.79 s 39.00 --- --- 0.178 --- 51.00
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Hyd. No.  15 

Bio-ret Basin #6

Hydrograph type =  SCS Runoff Peak discharge =  4.682 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  1  min Hyd. volume =  12,693 cuft
Drainage area =  1.690 ac Curve number =  88*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.90 min
Total precip. =  3.28 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.680 x 74) + (1.010 x 98)] / 1.690
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Hyd. No.  15 

Bio-ret Basin #6

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 14.27 + 0.00 + 0.00 = 14.27

Shallow Concentrated Flow
Flow length (ft) =  90.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  2.28 0.00 0.00

Travel Time (min) = 0.66 + 0.00 + 0.00 = 0.66

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 14.90 min
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Hyd. No.  16 

Bio-Ret Basin #6 rted

Hydrograph type =  Reservoir Peak discharge =  1.161 cfs
Storm frequency =  2 yrs Time to peak =  12.25 hrs
Time interval =  1  min Hyd. volume =  3,454 cuft
Inflow hyd. No. =  15 - Bio-ret Basin #6 Max. Elevation =  289.29 ft
Reservoir name =  Bio-retention Basin #6 Max. Storage =  5,208 cuft

Storage Indication method used.  Exfiltration extracted from Outflow.

27

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

Q (cfs)

Time (hrs)

Bio-Ret Basin #6 rted

Hyd. No. 16 -- 2 Year

  Hyd No. 16   Hyd No. 15   Total storage used = 5,208 cuft
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Pond No.  6  -  Bio-retention Basin #6

Pond Data

Contours - User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 288.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 288.00 3,717 0 0
1.00 289.00 4,068 3,893 3,893
2.00 290.00 5,020 4,544 8,437
2.50 290.50 5,518 2,635 11,071

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  15.00 3.00 0.00 0.00

Span (in) =  15.00 18.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  286.00 288.75 0.00 0.00

Length (ft) =  16.00 0.00 0.00 0.00

Slope (%) =  0.50 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  7.40 20.00 0.00 0.00

Crest El. (ft) =  289.75 290.50 0.00 0.00

Weir Coeff. =  3.33 2.60 3.33 3.33

Weir Type =  Riser Broad --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  3.900 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 288.00 0.00 0.00 --- --- 0.00 0.00 --- --- 0.000 --- 0.000
1.00 3,893 289.00 6.56 oc 0.64 ic --- --- 0.00 0.00 --- --- 0.367 --- 1.006
2.00 8,437 290.00 6.56 oc 1.92 ic --- --- 3.08 0.00 --- --- 0.453 --- 5.449
2.50 11,071 290.50 11.35 ic 0.77 ic --- --- 10.58 s 0.00 --- --- 0.498 --- 11.85
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Hyd. No.  17 

Watershed B bypass

Hydrograph type =  SCS Runoff Peak discharge =  1.647 cfs
Storm frequency =  2 yrs Time to peak =  12.03 hrs
Time interval =  1  min Hyd. volume =  4,463 cuft
Drainage area =  0.880 ac Curve number =  79*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  14.60 min
Total precip. =  3.28 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 

* Composite (Area/CN) = [(0.680 x 74) + (0.200 x 98)] / 0.880
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Hyd. No.  17 

Watershed B bypass

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.20 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 14.27 + 0.00 + 0.00 = 14.27

Shallow Concentrated Flow
Flow length (ft) =  50.00 0.00 0.00
Watercourse slope (%) =  2.00 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  2.28 0.00 0.00

Travel Time (min) = 0.37 + 0.00 + 0.00 = 0.37

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 14.60 min
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Hyd. No.  18 

Wtershed B post combined

Hydrograph type =  Combine Peak discharge =  11.52 cfs
Storm frequency =  2 yrs Time to peak =  12.15 hrs
Time interval =  1  min Hyd. volume =  51,235 cuft
Inflow hyds. =  10, 12, 14, 16, 17 Contrib. drain. area =  0.880 ac

31

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

12.00 12.00

Q (cfs)

Time (hrs)

Wtershed B post combined

Hyd. No. 18 -- 2 Year

  Hyd No. 18   Hyd No. 10   Hyd No. 12   Hyd No. 14

  Hyd No. 16   Hyd No. 17



Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.24 Thursday, Apr 2, 2020

Hyd. No.  19 

Wtrsshed A+B post comb

Hydrograph type =  Combine Peak discharge =  16.81 cfs
Storm frequency =  2 yrs Time to peak =  12.15 hrs
Time interval =  1  min Hyd. volume =  70,927 cuft
Inflow hyds. =  3, 5, 18 Contrib. drain. area =  0.000 ac
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Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 46.3893 11.7000 0.8593 --------

2 62.2618 12.9000 0.8798 --------

3 0.0000 0.0000 0.0000 --------

5 61.7772 12.5000 0.8280 --------

10 62.3668 12.2000 0.8003 --------

25 56.5622 11.2000 0.7437 --------

50 51.6553 10.3000 0.7011 --------

100 46.5080 9.2000 0.6574 --------

File name: 17-02 NOAA intensities.IDF

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 4.13 3.30 2.76 2.38 2.10 1.88 1.71 1.56 1.44 1.34 1.26 1.18

2 4.92 3.96 3.33 2.88 2.54 2.28 2.07 1.90 1.75 1.63 1.52 1.43

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 5.78 4.69 3.97 3.46 3.07 2.77 2.53 2.33 2.16 2.01 1.89 1.78

10 6.40 5.22 4.43 3.87 3.45 3.12 2.85 2.63 2.45 2.29 2.15 2.03

25 7.13 5.84 4.99 4.38 3.92 3.56 3.27 3.03 2.83 2.65 2.50 2.37

50 7.63 6.26 5.36 4.73 4.25 3.87 3.57 3.31 3.10 2.92 2.76 2.62

100 8.13 6.67 5.73 5.06 4.56 4.17 3.85 3.59 3.37 3.18 3.02 2.87

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: 17-02 NOAA PPF.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 2.72 3.28 0.00 4.12 4.82 5.83 6.69 7.61

SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-1st 0.00 1.55 0.00 2.75 4.00 5.38 6.50 8.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 1.55 0.00 2.75 4.00 5.38 6.50 8.00

Custom 1.20 1.75 0.00 2.80 3.90 5.25 6.00 7.10
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 2.883 1 725 9,877 ------ ------     ------ Watershed A predeve

2 SCS Runoff 2.900 1 723 8,292 ------ ------     ------ Bio ret Basin #1 inflow

3 Reservoir 0.078 1 759 545  2 298.74 3,939 Bio -ret Basin 1 rted 

4 SCS Runoff 7.662 1 720 17,338 ------ ------     ------ Bio-ret Basin #2 inflow

5 Reservoir 4.180 1 726 11,944  4 296.77 5,562 B-RBsn #2 rted-Post A 

7 SCS Runoff 8.965 1 724 27,665 ------ ------     ------ Watershed B predeve

8 Combine 11.80 1 724 37,542 1, 7 ------     ------ Predeve Wtrshd A +B

9 SCS Runoff 7.737 1 722 20,800 ------ ------     ------ MRC Basin #3

10 Reservoir 4.266 1 731 18,276  9 295.10 7,424 MRC Basin #3 rted

11 SCS Runoff 2.990 1 722 8,043 ------ ------     ------ MRC Basin #4

12 Reservoir 0.170 1 809 5,914  11 292.09 4,687 MRC Basin #4 rted

13 SCS Runoff 3.570 1 723 10,180 ------ ------     ------ Bio-ret Basin #5

14 Reservoir 1.535 1 735 6,560  13 295.15 4,124 Bio ret Basin #5 rted

15 SCS Runoff 3.578 1 722 9,641 ------ ------     ------ Bio-ret Basin #6

16 Reservoir 0.731 1 735 1,633  15 289.04 4,085 Bio-Ret Basin #6 rted

17 SCS Runoff 1.148 1 723 3,156 ------ ------     ------ Watershed B bypass

18 Combine 7.066 1 733 35,540 10, 12, 14, 
16, 17

------     ------ Wtershed B post combined

19 Combine 10.78 1 731 48,029 3, 5, 18 ------     ------ Wtrsshed A+B post comb

21 Mod. Rational 1.529 1 16 4,404 ------ ------     ------ Bio basin #1

22 Reservoir 0.072 1 61 192  21 298.72 3,843 Bio Basin #1 rted 

23 Mod. Rational 4.399 1 10 7,919 ------ ------     ------ Bio Basin #2

24 Reservoir 3.563 1 32 4,165  23 296.68 4,943 Bio Basin #2 rted

25 Mod. Rational 3.772 1 15 10,186 ------ ------     ------ MRC Basin #3

26 Reservoir 3.160 1 47 8,883  25 294.96 6,572 MRC Basin #3 rted

27 Mod. Rational 1.410 1 15 3,808 ------ ------     ------ MRC Basin #4

28 Reservoir 0.114 1 59 2,226  27 291.82 3,702 MRC Basin #4 rted

29 Mod. Rational 1.712 1 16 4,930 ------ ------     ------ Bio Basin #5

30 Reservoir 0.745 1 56 3,009  29 295.07 3,867 Bio Basin #5 rted

31 Mod. Rational 1.732 1 15 4,677 ------ ------     ------ Bio-Basin #6

32 Reservoir 0.475 1 53 621  31 288.95 3,706 Bio Basin #6 rted
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 4.750 1 725 15,130 ------ ------     ------ Watershed A predeve

2 SCS Runoff 3.947 1 723 11,253 ------ ------     ------ Bio ret Basin #1 inflow

3 Reservoir 0.147 1 755 1,447  2 299.01 5,400 Bio -ret Basin 1 rted 

4 SCS Runoff 10.48 1 719 23,714 ------ ------     ------ Bio-ret Basin #2 inflow

5 Reservoir 5.282 1 726 18,244  4 297.02 7,422 B-RBsn #2 rted-Post A 

7 SCS Runoff 13.85 1 724 41,004 ------ ------     ------ Watershed B predeve

8 Combine 18.56 1 724 56,134 1, 7 ------     ------ Predeve Wtrshd A +B

9 SCS Runoff 10.31 1 722 27,797 ------ ------     ------ MRC Basin #3

10 Reservoir 5.816 1 731 25,263  9 295.40 9,335 MRC Basin #3 rted

11 SCS Runoff 3.948 1 722 10,669 ------ ------     ------ MRC Basin #4

12 Reservoir 0.227 1 803 8,510  11 292.47 6,299 MRC Basin #4 rted

13 SCS Runoff 4.720 1 723 13,502 ------ ------     ------ Bio-ret Basin #5

14 Reservoir 3.342 1 730 9,545  13 295.28 4,540 Bio ret Basin #5 rted

15 SCS Runoff 4.682 1 722 12,693 ------ ------     ------ Bio-ret Basin #6

16 Reservoir 1.161 1 735 3,454  15 289.29 5,208 Bio-Ret Basin #6 rted

17 SCS Runoff 1.647 1 722 4,463 ------ ------     ------ Watershed B bypass

18 Combine 11.52 1 729 51,235 10, 12, 14, 
16, 17

------     ------ Wtershed B post combined

19 Combine 16.81 1 729 70,927 3, 5, 18 ------     ------ Wtrsshed A+B post comb

21 Mod. Rational 1.855 1 16 5,342 ------ ------     ------ Bio basin #1

22 Reservoir 0.116 1 60 450  21 298.87 4,614 Bio Basin #1 rted 

23 Mod. Rational 5.335 1 10 9,603 ------ ------     ------ Bio Basin #2

24 Reservoir 4.150 1 32 5,832  23 296.76 5,523 Bio Basin #2 rted

25 Mod. Rational 4.576 1 15 12,356 ------ ------     ------ MRC Basin #3

26 Reservoir 3.947 1 47 11,051  25 295.05 7,105 MRC Basin #3 rted

27 Mod. Rational 1.711 1 15 4,619 ------ ------     ------ MRC Basin #4

28 Reservoir 0.159 1 59 3,000  27 292.03 4,437 MRC Basin #4 rted

29 Mod. Rational 2.076 1 16 5,980 ------ ------     ------ Bio Basin #5

30 Reservoir 1.604 1 51 4,023  29 295.15 4,143 Bio Basin #5 rted

31 Mod. Rational 2.101 1 15 5,674 ------ ------     ------ Bio-Basin #6

32 Reservoir 0.787 1 52 1,355  31 289.07 4,202 Bio Basin #6 rted
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 7.901 1 725 24,115 ------ ------     ------ Watershed A predeve

2 SCS Runoff 5.572 1 723 15,933 ------ ------     ------ Bio ret Basin #1 inflow

3 Reservoir 0.213 1 760 3,171  2 299.44 8,016 Bio -ret Basin 1 rted 

4 SCS Runoff 14.86 1 719 33,845 ------ ------     ------ Bio-ret Basin #2 inflow

5 Reservoir 6.449 1 727 28,240  4 297.37 10,666 B-RBsn #2 rted-Post A 

7 SCS Runoff 21.91 1 723 63,352 ------ ------     ------ Watershed B predeve

8 Combine 29.79 1 724 87,467 1, 7 ------     ------ Predeve Wtrshd A +B

9 SCS Runoff 14.26 1 722 38,747 ------ ------     ------ MRC Basin #3

10 Reservoir 9.645 1 729 36,207  9 295.74 11,756 MRC Basin #3 rted

11 SCS Runoff 5.409 1 722 14,758 ------ ------     ------ MRC Basin #4

12 Reservoir 0.290 1 807 12,536  11 293.02 8,979 MRC Basin #4 rted

13 SCS Runoff 6.473 1 723 18,678 ------ ------     ------ Bio-ret Basin #5

14 Reservoir 5.668 1 727 14,245  13 295.40 4,963 Bio ret Basin #5 rted

15 SCS Runoff 6.356 1 722 17,426 ------ ------     ------ Bio-ret Basin #6

16 Reservoir 1.639 1 735 6,446  15 289.70 7,067 Bio-Ret Basin #6 rted

17 SCS Runoff 2.449 1 722 6,585 ------ ------     ------ Watershed B bypass

18 Combine 18.89 1 727 76,019 10, 12, 14, 
16, 17

------     ------ Wtershed B post combined

19 Combine 25.51 1 727 107,429 3, 5, 18 ------     ------ Wtrsshed A+B post comb

21 Mod. Rational 2.289 1 16 6,593 ------ ------     ------ Bio basin #1

22 Reservoir 0.155 1 60 829  21 299.05 5,655 Bio Basin #1 rted 

23 Mod. Rational 6.482 1 10 11,667 ------ ------     ------ Bio Basin #2

24 Reservoir 4.744 1 33 7,871  23 296.89 6,426 Bio Basin #2 rted

25 Mod. Rational 5.635 1 15 15,215 ------ ------     ------ MRC Basin #3

26 Reservoir 4.773 1 47 13,909  25 295.18 7,987 MRC Basin #3 rted

27 Mod. Rational 2.107 1 15 5,688 ------ ------     ------ MRC Basin #4

28 Reservoir 0.198 1 59 4,031  27 292.26 5,419 MRC Basin #4 rted

29 Mod. Rational 2.563 1 16 7,381 ------ ------     ------ Bio Basin #5

30 Reservoir 2.358 1 49 5,398  29 295.21 4,335 Bio Basin #5 rted

31 Mod. Rational 2.588 1 15 6,987 ------ ------     ------ Bio-Basin #6

32 Reservoir 1.063 1 52 2,378  31 289.22 4,906 Bio Basin #6 rted
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 10.77 1 724 32,354 ------ ------     ------ Watershed A predeve

2 SCS Runoff 6.950 1 723 19,979 ------ ------     ------ Bio ret Basin #1 inflow

3 Reservoir 0.258 1 764 4,861  2 299.82 10,364 Bio -ret Basin 1 rted 

4 SCS Runoff 18.59 1 719 42,637 ------ ------     ------ Bio-ret Basin #2 inflow

5 Reservoir 7.047 1 727 36,906  4 297.68 13,569 B-RBsn #2 rted-Post A 

7 SCS Runoff 29.17 1 723 83,528 ------ ------     ------ Watershed B predeve

8 Combine 39.85 1 724 115,882 1, 7 ------     ------ Predeve Wtrshd A +B

9 SCS Runoff 17.58 1 722 48,146 ------ ------     ------ MRC Basin #3

10 Reservoir 12.28 1 728 45,602  9 295.97 13,411 MRC Basin #3 rted

11 SCS Runoff 6.634 1 722 18,256 ------ ------     ------ MRC Basin #4

12 Reservoir 0.428 1 785 15,981  11 293.42 11,196 MRC Basin #4 rted

13 SCS Runoff 7.944 1 723 23,105 ------ ------     ------ Bio-ret Basin #5

14 Reservoir 7.321 1 726 18,294  13 295.49 5,231 Bio ret Basin #5 rted

15 SCS Runoff 7.755 1 722 21,461 ------ ------     ------ Bio-ret Basin #6

16 Reservoir 3.691 1 731 9,185  15 289.93 8,095 Bio-Ret Basin #6 rted

17 SCS Runoff 3.144 1 722 8,457 ------ ------     ------ Watershed B bypass

18 Combine 25.07 1 728 97,519 10, 12, 14, 
16, 17

------     ------ Wtershed B post combined

19 Combine 32.33 1 728 139,286 3, 5, 18 ------     ------ Wtrsshed A+B post comb

21 Mod. Rational 2.600 1 16 7,487 ------ ------     ------ Bio basin #1

22 Reservoir 0.176 1 61 1,123  21 299.18 6,430 Bio Basin #1 rted 

23 Mod. Rational 7.301 1 10 13,141 ------ ------     ------ Bio Basin #2

24 Reservoir 5.156 1 33 9,325  23 296.99 7,160 Bio Basin #2 rted

25 Mod. Rational 6.391 1 15 17,256 ------ ------     ------ MRC Basin #3

26 Reservoir 5.345 1 47 15,948  25 295.29 8,694 MRC Basin #3 rted

27 Mod. Rational 2.389 1 15 6,451 ------ ------     ------ MRC Basin #4

28 Reservoir 0.222 1 59 4,770  27 292.43 6,126 MRC Basin #4 rted

29 Mod. Rational 2.910 1 16 8,381 ------ ------     ------ Bio Basin #5

30 Reservoir 2.765 1 48 6,384  29 295.24 4,419 Bio Basin #5 rted

31 Mod. Rational 2.935 1 15 7,924 ------ ------     ------ Bio-Basin #6

32 Reservoir 1.230 1 52 3,129  31 289.34 5,440 Bio Basin #6 rted
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 15.18 1 724 45,107 ------ ------     ------ Watershed A predeve

2 SCS Runoff 8.954 1 723 25,970 ------ ------     ------ Bio ret Basin #1 inflow

3 Reservoir 0.309 1 771 7,537  2 300.34 13,916 Bio -ret Basin 1 rted 

4 SCS Runoff 24.02 1 719 55,692 ------ ------     ------ Bio-ret Basin #2 inflow

5 Reservoir 8.195 1 735 49,777  4 298.13 17,908 B-RBsn #2 rted-Post A 

7 SCS Runoff 40.12 1 723 114,393 ------ ------     ------ Watershed B predeve

8 Combine 55.14 1 723 159,500 1, 7 ------     ------ Predeve Wtrshd A +B

9 SCS Runoff 22.38 1 722 61,990 ------ ------     ------ MRC Basin #3

10 Reservoir 14.18 1 729 59,441  9 296.32 16,270 MRC Basin #3 rted

11 SCS Runoff 8.401 1 722 23,395 ------ ------     ------ MRC Basin #4

12 Reservoir 2.628 1 735 21,096  11 293.63 12,406 MRC Basin #4 rted

13 SCS Runoff 10.07 1 723 29,610 ------ ------     ------ Bio-ret Basin #5

14 Reservoir 9.110 1 726 24,277  13 295.62 5,671 Bio ret Basin #5 rted

15 SCS Runoff 9.770 1 722 27,375 ------ ------     ------ Bio-ret Basin #6

16 Reservoir 6.772 1 728 13,381  15 290.09 8,884 Bio-Ret Basin #6 rted

17 SCS Runoff 4.171 1 722 11,271 ------ ------     ------ Watershed B bypass

18 Combine 33.85 1 728 129,465 10, 12, 14, 
16, 17

------     ------ Wtershed B post combined

19 Combine 42.13 1 728 186,779 3, 5, 18 ------     ------ Wtrsshed A+B post comb

21 Mod. Rational 3.010 1 16 8,669 ------ ------     ------ Bio basin #1

22 Reservoir 0.201 1 61 1,539  21 299.35 7,480 Bio Basin #1 rted 

23 Mod. Rational 8.330 1 10 14,995 ------ ------     ------ Bio Basin #2

24 Reservoir 5.600 1 33 11,154  23 297.10 8,159 Bio Basin #2 rted

25 Mod. Rational 7.384 1 15 19,937 ------ ------     ------ MRC Basin #3

26 Reservoir 6.071 1 48 18,628  25 295.45 9,705 MRC Basin #3 rted

27 Mod. Rational 2.760 1 15 7,453 ------ ------     ------ MRC Basin #4

28 Reservoir 0.247 1 59 5,744  27 292.63 7,062 MRC Basin #4 rted

29 Mod. Rational 3.370 1 16 9,705 ------ ------     ------ Bio Basin #5

30 Reservoir 3.244 1 48 7,692  29 295.27 4,520 Bio Basin #5 rted

31 Mod. Rational 3.391 1 15 9,155 ------ ------     ------ Bio-Basin #6

32 Reservoir 1.430 1 52 4,132  31 289.50 6,175 Bio Basin #6 rted
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 19.10 1 724 56,563 ------ ------     ------ Watershed A predeve

2 SCS Runoff 10.66 1 723 31,169 ------ ------     ------ Bio ret Basin #1 inflow

3 Reservoir 0.478 1 766 10,116  2 300.76 16,893 Bio -ret Basin 1 rted 

4 SCS Runoff 28.65 1 719 67,046 ------ ------     ------ Bio-ret Basin #2 inflow

5 Reservoir 8.613 1 723 60,977  4 298.50 22,061 B-RBsn #2 rted-Post A 

7 SCS Runoff 49.73 1 723 141,866 ------ ------     ------ Watershed B predeve

8 Combine 68.67 1 723 198,429 1, 7 ------     ------ Predeve Wtrshd A +B

9 SCS Runoff 26.46 1 722 73,957 ------ ------     ------ MRC Basin #3

10 Reservoir 15.37 1 730 71,404  9 296.66 19,172 MRC Basin #3 rted

11 SCS Runoff 9.900 1 722 27,829 ------ ------     ------ MRC Basin #4

12 Reservoir 5.214 1 731 25,512  11 293.78 13,317 MRC Basin #4 rted

13 SCS Runoff 11.87 1 723 35,221 ------ ------     ------ Bio-ret Basin #5

14 Reservoir 9.816 1 727 29,467  13 295.83 6,355 Bio ret Basin #5 rted

15 SCS Runoff 11.48 1 722 32,469 ------ ------     ------ Bio-ret Basin #6

16 Reservoir 8.978 1 726 17,097  15 290.18 9,404 Bio-Ret Basin #6 rted

17 SCS Runoff 5.059 1 722 13,741 ------ ------     ------ Watershed B bypass

18 Combine 42.17 1 728 157,221 10, 12, 14, 
16, 17

------     ------ Wtershed B post combined

19 Combine 50.49 1 728 228,314 3, 5, 18 ------     ------ Wtrsshed A+B post comb

21 Mod. Rational 3.308 1 16 9,526 ------ ------     ------ Bio basin #1

22 Reservoir 0.218 1 61 1,855  21 299.47 8,251 Bio Basin #1 rted 

23 Mod. Rational 9.056 1 10 16,300 ------ ------     ------ Bio Basin #2

24 Reservoir 5.832 1 33 12,444  23 297.18 8,922 Bio Basin #2 rted

25 Mod. Rational 8.100 1 15 21,871 ------ ------     ------ MRC Basin #3

26 Reservoir 6.841 1 47 20,560  25 295.56 10,422 MRC Basin #3 rted

27 Mod. Rational 3.028 1 15 8,176 ------ ------     ------ MRC Basin #4

28 Reservoir 0.263 1 59 6,448  27 292.77 7,741 MRC Basin #4 rted

29 Mod. Rational 3.703 1 16 10,664 ------ ------     ------ Bio Basin #5

30 Reservoir 3.581 1 48 8,642  29 295.29 4,590 Bio Basin #5 rted

31 Mod. Rational 3.720 1 15 10,043 ------ ------     ------ Bio-Basin #6

32 Reservoir 1.562 1 52 4,862  31 289.62 6,726 Bio Basin #6 rted
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 23.39 1 724 69,272 ------ ------     ------ Watershed A predeve

2 SCS Runoff 12.49 1 723 36,800 ------ ------     ------ Bio ret Basin #1 inflow

3 Reservoir 2.552 1 739 14,410  2 300.97 18,409 Bio -ret Basin 1 rted 

4 SCS Runoff 33.60 1 719 79,361 ------ ------     ------ Bio-ret Basin #2 inflow

5 Reservoir 8.924 1 739 73,127  4 298.90 26,530 B-RBsn #2 rted-Post A 

7 SCS Runoff 60.20 1 723 172,144 ------ ------     ------ Watershed B predeve

8 Combine 83.42 1 723 241,416 1, 7 ------     ------ Predeve Wtrshd A +B

9 SCS Runoff 30.82 1 722 86,882 ------ ------     ------ MRC Basin #3

10 Reservoir 16.45 1 731 84,326  9 297.05 22,584 MRC Basin #3 rted

11 SCS Runoff 11.50 1 722 32,613 ------ ------     ------ MRC Basin #4

12 Reservoir 7.816 1 728 30,279  11 293.90 14,084 MRC Basin #4 rted

13 SCS Runoff 13.79 1 723 41,276 ------ ------     ------ Bio-ret Basin #5

14 Reservoir 11.21 1 728 35,098  13 296.07 7,225 Bio ret Basin #5 rted

15 SCS Runoff 13.30 1 722 37,958 ------ ------     ------ Bio-ret Basin #6

16 Reservoir 10.58 1 726 21,209  15 290.29 9,969 Bio-Ret Basin #6 rted

17 SCS Runoff 6.013 1 722 16,438 ------ ------     ------ Watershed B bypass

18 Combine 50.33 1 727 187,351 10, 12, 14, 
16, 17

------     ------ Wtershed B post combined

19 Combine 59.45 1 727 274,888 3, 5, 18 ------     ------ Wtrsshed A+B post comb

21 Mod. Rational 3.601 1 16 10,372 ------ ------     ------ Bio basin #1

22 Reservoir 0.233 1 61 2,178  21 299.60 9,019 Bio Basin #1 rted 

23 Mod. Rational 9.758 1 10 17,564 ------ ------     ------ Bio Basin #2

24 Reservoir 6.054 1 34 13,692  23 297.27 9,709 Bio Basin #2 rted

25 Mod. Rational 8.806 1 15 23,776 ------ ------     ------ MRC Basin #3

26 Reservoir 7.909 1 47 22,464  25 295.63 10,940 MRC Basin #3 rted

27 Mod. Rational 3.292 1 15 8,888 ------ ------     ------ MRC Basin #4

28 Reservoir 0.278 1 59 7,142  27 292.90 8,413 MRC Basin #4 rted

29 Mod. Rational 4.032 1 16 11,612 ------ ------     ------ Bio Basin #5

30 Reservoir 3.915 1 48 9,581  29 295.31 4,654 Bio Basin #5 rted

31 Mod. Rational 4.044 1 15 10,918 ------ ------     ------ Bio-Basin #6

32 Reservoir 1.793 1 52 5,595  31 289.74 7,260 Bio Basin #6 rted
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Spartan Organization December 10, 2019 
P.O. Box 736                                                                                                                     
Fort Washington, PA 
 
RE: Stormwater Infiltration Report 
 Butler Pike Tract 

Whitemarsh Twp., Montgomery Co., PA 
 PTE #4241 
 
Dear Mr. Robert Downs; 

Penn’s Trail Environmental, LLC has performed a subsurface soil and permeability 
investigation on the referenced parcel.  The intent of this investigation was to evaluate the 
subsurface soil profile and determine the permeability characteristics of the areas indicated for 
proposed stormwater disposal via infiltration.  Test excavations were developed with a backhoe 
and described in accordance with United States Department of Agriculture-Natural Resource 
Conservation Service (USDA-NRCS) methodology.  In-situ permeability testing was conducted 
using the Double Ring Infiltrometer (DRI) method as described by ASTM-D3385-09 standards.   

Current regulation requires that stormwater control be designed for this proposed new land 
development project. Permeability testing is required to determine if infiltrative capacity of the 
subsoil is present. Test locations were positioned throughout this site at the direction of the 
project engineer.  Depth of testing was determined by final constructed grade of the stormwater 
facilities or adjusted for shallow bedrock or groundwater encountered in test excavations.  A 
backhoe was required for excavation of the test probes and establishment of the double rings.  

A soil profile description was developed at the test point and includes information such as 
texture, structure, soil depth, and indication (or lack thereof) of a seasonal high water table or 
restricted drainage as would be indicated by redoximorphic features.   

Redox features often occur when infiltrating water encounters a slowly permeable layer as it 
moves downward through the soil profile.  These features do not indicate a true water table or 
zone that is saturated for prolonged periods by regional groundwater at this site. Regional 
groundwater was encountered and should be used as the most limiting design factor. 

Pre-development USDA-NRCS soil mapping at this site, or more specifically the test locations, 
were mapped as a combination of shale and loess-based soil series, for instance Lawrenceville 
and Reaville. The Lawrenceville series consists of deep and very deep, moderately well drained 
soils formed in silty transported materials. Slopes range from 0 to 15 percent. Permeability is 
moderately slow with medium runoff. Diagnostic horizons and features recognized in this 
pedon are an ochric epipedon from the surface of the soil to a depth of about 13 inches (Ap and 
BA horizons); an argillic horizon from 13 inches to a depth of about 25 inches (Bt1 and Bt2 
horizons) and a fragipan from 25 inches to a depth of about 44 inches (Bx1 and Bx2 horizons). 

The Reaville series consists of moderately deep, moderately well and somewhat poorly drained 
soils formed in residuum weathered from red Triassic, interbedded shale, siltstone, and fine-
grained sandstone.  Slopes range from 0 to 15 percent. Saturated hydraulic conductivity is 
moderately low and surface runoff is medium to slow.  Diagnostic horizons and features 
recognized in this pedon are an ochric epipedon from the surface of the soil to 9 inches (Ap 
horizon and an argillic horizon from 9 to 15 inches (Bt horizon). 
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The deep to very deep soils derived primarily from loess overlaying Stockton sandstone are 
more accurately classified as Duncannon (well drained loess overlaying sandstone), 
Lawrenceville and Chalfont (moderately well drained and somewhat poorly drained, 
respectively, of loess overlaying sandstone. While deviation from published mapping was 
encountered at this site, this investigation was not conducted for the purpose of disputing 
current mapping or as a re-mapping effort. 

Soil profiles of backhoe excavated test pits were developed to a depth at or near final 
constructed grade of proposed stormwater control facilities. The most restrictive barriers from 
the point of infiltration to contacting the base flow groundwater table were determined.  The 
most common of these barriers in our region include restrictive soil horizons, varying lithology, 
fracturing of the bedrock or insufficient fracturing of the bedrock, and encountering 
groundwater among other factors.  Our field observations, as reported on the attached soil 
profile data sheets, indicate that bedrock was encountered in some pits from a depth ranging 
between sixty-six (66) in TP 13 and one hundred and ten (110) in TP 12. Please refer the table 
below for all bedrock depths observed. Redoximorphic features were noted in some test pits 
throughout the argillic and fragic horizon and at depths as shallow as nine (9) inches as 
encountered in Test Pit 6.  Subsequent detailed testing more accurately predicts the ability of 
the soil to efficiently infiltrate stormwater and has been attached.   

Testing sought to identify zones that would potentially allow the infiltration of stormwater.  The 
testing protocol used considers regional construction practices, the likelihood of “silting in” 
during and following construction and the subsurface characteristics of the soil and geology.  
The determination at this site was that bedrock and groundwater present the most restrictive 
condition to establish installation depth for infiltration of stormwater.  The double rings were 
established at a level with sufficient residual subsoil above groundwater and bedrock to seat 
and seal the rings permitting unsaturated flow through the soil to the water table. 

The recommended acceptable range for subsurface disposal of stormwater is 0.10 inches per 
hour to 10.0 inches per hour according to current BMP guidance.  Surface basins where 
additional storage is economical can have much slower rates and still provide some infiltration.  
Our office recommends that the design engineer assume zero infiltration for any stormwater 
area which achieves less than 0.10 inches per hour.  

There are various means to arrive at an infiltrative rate for the substratum following testing.  
Our method is to average the last four stabilized readings as established in the PA BMP 
Manual.  Another is to use the “last” reading as is common for percolation testing for 
wastewater disposal.  Averaging more accurately reflects what would likely occur during a rain 
(soil saturation) event.  

Testing was conducted at discreet locations selected by the project engineer using double ring 
infiltrometers.  Data sheets containing the information recorded for the soil profile descriptions 
and double ring infiltrometers have been included as attachments to this report.  A table 
summarizing the field data can be found below: 

Test 
Location 

Depth of 
Test Pit 

Inches 

Depth to 
Water 

Inches 

Depth to 
Rock 
Inches 

Depth of 
Testing 

Inches 

Infiltration 
Rate 

Inches per hour 

1 84 --- --- 54 8.22 

2 84 --- --- 54 2.88 

3 55 55 --- 30 2.40 



 
Spartan Organization December 10, 2019 
Stormwater Infiltration Report PTE#4241 
Butler Pike Tract   Page 3 

 

“Your Path to Environmental Solutions” 
 

4 75 75 --- 12 0.00 

5 88 88 --- 24 0.06 

6 84 72 --- 30 0.00 

7 82 72 --- 24 0.00 

8 102 --- --- 72 0.01 

9 DRI and Profile not run/read due to inundation of water 

10 102 --- 102 12 0.62 

11 90 --- --- 48 5.92 

12 110 --- 110 60 11.33 

13 66 --- 66 36 4.31 

The soil encountered demonstrated acceptable infiltration rates.   Subsurface conditions may 
change following construction and resultant redirection of surface water following 
development.  Results suggest that the average infiltration rate at the tested locations are 
within the recommended guidelines, with the exception of test locations 4 through 9, after the 
safety factor.  

Stormwater control devices can include subsurface facilities that allow the design engineer 
flexibility in reducing velocity containing and disposing of stormwater on this site due to the 
clayey composition of the soil at this site. Surface features such as vegetated swales and berms 
can be employed to reduce overland flow and retain water in-situ thus extending contact time 
and providing for additional infiltration.   

Our findings are a result of testing conducted in a specific location and condition.  Should 
evidence contrary to the findings in this report be discovered prior to, during, or after 
construction of the stormwater control devices, our office must be notified immediately so our 
recommendations can be reviewed and revised if necessary.  Penn’s Trail Environmental, LLC 
expresses no guarantee that the soil conditions following excavation will be identical to those 
encountered during this investigation.  We recommend that caution is exercised during 
construction to minimize compaction, or other disturbance in those areas intended for use as 
infiltration areas. 

Please review the enclosed information and if any questions arise do not hesitate to contact our 
office.   

Sincerely,  
Penn’s Trail Environmental, LLC 

 
Paul Golrick P.G./CL 
Soil Scientist 
 
 



 

Penn’s Trail Environmental, LLC Date:  12/5/19    Pit #     1    PTE # 4241     
21 East Lincoln Ave -  Suite 160 Project: Spartan Organization _________  
Hatfield,  PA     19440 Location: Butler Pike _______________  
ph. (215) 362-4610     Whitemarsh  Twp.,  Montgomery Co.,  PA 
fax (215) 362-4620 Soil Series: Lawrenceville   

  
    

Horizon Depth 
(In.) 

Color Redox 
Features 

Texture Structure Consistence Boundary 

Ap 0-10 10YR 3/4     
    silt loam weak med sbk friable abrupt 

smooth 

Bt1 10-24 10YR 5/4     
    silt loam weak med sbk friable clear 

wavy 

Bt2 24-45 7.5YR 5/4 common 
faint silt loam mod med abk friable abrupt 

wavy 

2C 45-84 7.5YR 4/6     
    

channery
loamy sand single grain very friable  

          
           

    

                    
    

 
            

  
    
    

 Soil Scientist: Paul A. Golrick, PG   

Notes:  
 
EPIPEDON REDOX FEATURES COARSE FRAGMENTS  (% of profile)   
Ochric Abundance 15-35% 35-65% >65% 
 Few ......... <2% gravelly very gravelly extremely gravelly 
SUBSURFACE HORIZON(S) Common.. 2-20% channery very channery extremely channery 
Argillic Many........>20% cobbly very cobbly extremely cobbly 
    Contrast flaggy very flaggy extremely flaggy 
 faint stony very stony extremely stony 
SOIL ORDER hue & chroma of matrix and 
Alfisol redox are closely related. BOUNDARY  
    distinct Distinctness 
 matrix & redox features vary abrupt...<1” (thick) gradual…2.5-5” 
DRAINAGE CLASS 1-2 units of hue and several units clear.....1-2.5” diffuse…....>5 
Moderately well drained of chroma & value. Topography 
 prominent smooth - boundary is nearly level 
LANDFORM Matrix & redox features vary wavy - pockets with width greater than depth 
Upland several units in hue, value, & chroma. irregular - pockets with depth greater than width 
  
POSITION  STRUCTURE 
Backslope Grade Type 
 Structureless - No observable aggregation  pl - platy 
PARENT MATERIAL or arrangement of lines of weakness. pr - prismatic 
Loess Weak - Poorly formed, indistinct peds cpr - columnar 
Residuum barely observable in place. gr - granular 
 Moderate - Well-formed, distinct peds abk - angular blocky 
BEDROCK LITHOLOGY moderately durable & evident in place. sbk - subangular blocky 
Sandstone Strong - Durable peds evident in undisturbed   
     soil & become separated when disturbed.  
 
 
 
 
 
 
 



 

Penn’s Trail Environmental, LLC Date:  12/5/19    Pit #     2    PTE # 4241     
21 East Lincoln Ave -  Suite 160 Project: Spartan Organization _________  
Hatfield,  PA     19440 Location: Butler Pike _______________  
ph. (215) 362-4610     Whitemarsh  Twp.,  Montgomery Co.,  PA 
fax (215) 362-4620 Soil Series: Duncannon   

  
    

Horizon Depth 
(In.) 

Color Redox 
Features 

Texture Structure Consistence Boundary 

Ap 0-14 7.5YR 3/4     
    silt loam weak med sbk friable abrupt 

smooth 

Bt 14-41 7.5YR 5/6     
    silt loam weak coarse sbk friable clear 

wavy 

2C 41-84 10YR 4/6     
    sandy loam massive/ 

single grain very friable  

   
      

          
           

    

                    
    

 
            

  
    
    

 Soil Scientist: Paul A. Golrick, PG   

Notes:  
 
EPIPEDON REDOX FEATURES COARSE FRAGMENTS  (% of profile)   
Ochric Abundance 15-35% 35-65% >65% 
 Few ......... <2% gravelly very gravelly extremely gravelly 
SUBSURFACE HORIZON(S) Common.. 2-20% channery very channery extremely channery 
Argillic Many........>20% cobbly very cobbly extremely cobbly 
    Contrast flaggy very flaggy extremely flaggy 
 faint stony very stony extremely stony 
SOIL ORDER hue & chroma of matrix and 
Alfisol redox are closely related. BOUNDARY  
    distinct Distinctness 
 matrix & redox features vary abrupt...<1” (thick) gradual…2.5-5” 
DRAINAGE CLASS 1-2 units of hue and several units clear.....1-2.5” diffuse…....>5 
Well Drained of chroma & value. Topography 
 prominent smooth - boundary is nearly level 
LANDFORM Matrix & redox features vary wavy - pockets with width greater than depth 
Upland several units in hue, value, & chroma. irregular - pockets with depth greater than width 
  
POSITION  STRUCTURE 
Backslope Grade Type 
 Structureless - No observable aggregation  pl - platy 
PARENT MATERIAL or arrangement of lines of weakness. pr - prismatic 
Loess Weak - Poorly formed, indistinct peds cpr - columnar 
Residuum barely observable in place. gr - granular 
 Moderate - Well-formed, distinct peds abk - angular blocky 
BEDROCK LITHOLOGY moderately durable & evident in place. sbk - subangular blocky 
Sandstone Strong - Durable peds evident in undisturbed   
     soil & become separated when disturbed.  
 
 
 
 
 
 
 



 

Penn’s Trail Environmental, LLC Date:  12/5/19    Pit #     3    PTE # 4241     
21 East Lincoln Ave -  Suite 160 Project: Spartan Organization _________  
Hatfield,  PA     19440 Location: Butler Pike _______________  
ph. (215) 362-4610     Whitemarsh  Twp.,  Montgomery Co.,  PA 
fax (215) 362-4620 Soil Series: Urbanland   

  
    

Horizon Depth 
(In.) 

Color Redox 
Features 

Texture Structure Consistence Boundary 

Fill 0-18 5YR 4/3     
    

channery 
silt loam mod med pl firm abrupt 

smooth 

C 18-49 10YR 5/3 many 
prominent loam massive friable abrupt 

wavy 

Cg 49-55 10YR 6/2 few 
distinct sandy loam massive/ 

single grain very friable  

   
      

          
           

    

                    
    

 
            

  
    
    

 Soil Scientist: Paul A. Golrick, PG   

Notes: Water at 55” 
 
EPIPEDON REDOX FEATURES COARSE FRAGMENTS  (% of profile)   
Ochric Abundance 15-35% 35-65% >65% 
 Few ......... <2% gravelly very gravelly extremely gravelly 
SUBSURFACE HORIZON(S) Common.. 2-20% channery very channery extremely channery 
Paralithic Many........>20% cobbly very cobbly extremely cobbly 
Gleyed Contrast flaggy very flaggy extremely flaggy 
 faint stony very stony extremely stony 
SOIL ORDER hue & chroma of matrix and 
Alfisol redox are closely related. BOUNDARY  
    distinct Distinctness 
 matrix & redox features vary abrupt...<1” (thick) gradual…2.5-5” 
DRAINAGE CLASS 1-2 units of hue and several units clear.....1-2.5” diffuse…....>5 
Moderately well drained of chroma & value. Topography 
 prominent smooth - boundary is nearly level 
LANDFORM Matrix & redox features vary wavy - pockets with width greater than depth 
Upland several units in hue, value, & chroma. irregular - pockets with depth greater than width 
  
POSITION  STRUCTURE 
Backslope Grade Type 
 Structureless - No observable aggregation  pl - platy 
PARENT MATERIAL or arrangement of lines of weakness. pr - prismatic 
Fill Weak - Poorly formed, indistinct peds cpr - columnar 
Residuum barely observable in place. gr - granular 
 Moderate - Well-formed, distinct peds abk - angular blocky 
BEDROCK LITHOLOGY moderately durable & evident in place. sbk - subangular blocky 
Sandstone Strong - Durable peds evident in undisturbed   
     soil & become separated when disturbed.  
 
 
 
 
 
 
 



 

Penn’s Trail Environmental, LLC Date:  12/5/19    Pit #     4    PTE # 4241     
21 East Lincoln Ave -  Suite 160 Project: Spartan Organization _________  
Hatfield,  PA     19440 Location: Butler Pike _______________  
ph. (215) 362-4610     Whitemarsh  Twp.,  Montgomery Co.,  PA 
fax (215) 362-4620 Soil Series: Lawrenceville   

  
    

Horizon Depth 
(In.) 

Color Redox 
Features 

Texture Structure Consistence Boundary 

Fill 0-35 10YR 3/3     
    

channery 
silt loam weak coarse sbk friable abrupt 

smooth 

Btxg 35-75 10YR 7/2 many 
prominent clay loam weak coarse pl/ 

weak coarse sbk firm  

   
      

   
      

          
           

    

                    
    

 
            

  
    
    

 Soil Scientist: Paul A. Golrick, PG   

Notes: Water at 75” 
 
EPIPEDON REDOX FEATURES COARSE FRAGMENTS  (% of profile)   
Ochric Abundance 15-35% 35-65% >65% 
 Few ......... <2% gravelly very gravelly extremely gravelly 
SUBSURFACE HORIZON(S) Common.. 2-20% channery very channery extremely channery 
Fragipan/Gleyed Many........>20% cobbly very cobbly extremely cobbly 
    Contrast flaggy very flaggy extremely flaggy 
 faint stony very stony extremely stony 
SOIL ORDER hue & chroma of matrix and 
Alfisol redox are closely related. BOUNDARY  
    distinct Distinctness 
 matrix & redox features vary abrupt...<1” (thick) gradual…2.5-5” 
DRAINAGE CLASS 1-2 units of hue and several units clear.....1-2.5” diffuse…....>5 
Moderately well drained of chroma & value. Topography 
 prominent smooth - boundary is nearly level 
LANDFORM Matrix & redox features vary wavy - pockets with width greater than depth 
Upland several units in hue, value, & chroma. irregular - pockets with depth greater than width 
  
POSITION  STRUCTURE 
Backslope Grade Type 
 Structureless - No observable aggregation  pl - platy 
PARENT MATERIAL or arrangement of lines of weakness. pr - prismatic 
Loess Weak - Poorly formed, indistinct peds cpr - columnar 
Residuum barely observable in place. gr - granular 
 Moderate - Well-formed, distinct peds abk - angular blocky 
BEDROCK LITHOLOGY moderately durable & evident in place. sbk - subangular blocky 
Sandstone Strong - Durable peds evident in undisturbed   
     soil & become separated when disturbed.  
 
 
 
 
 
 
 



 

Penn’s Trail Environmental, LLC Date:  12/5/19    Pit #     5    PTE # 4241     
21 East Lincoln Ave -  Suite 160 Project: Spartan Organization _________  
Hatfield,  PA     19440 Location: Butler Pike _______________  
ph. (215) 362-4610     Whitemarsh  Twp.,  Montgomery Co.,  PA 
fax (215) 362-4620 Soil Series: Urban-Lansdale   

  
    

Horizon Depth 
(In.) 

Color Redox 
Features 

Texture Structure Consistence Boundary 

Fill 0-19 5YR 4/4     
    

channery 
silt loam weak coarse abk friable clear 

irregular 

Ab 19-30 10YR 3/3     
    silt loam weak med gr very friable clear 

wavy 

Bt 30-46 10YR 5/4     
    loam weak med sbk friable clear 

wavy 

C 46-88 10YR 6/4     
    sandy loam massive very friable  

          
           

    

                    
    

 
            

  
    
    

 Soil Scientist: Paul A. Golrick, PG   

Notes: Water at 88” 
 
EPIPEDON REDOX FEATURES COARSE FRAGMENTS  (% of profile)   
Fill Abundance 15-35% 35-65% >65% 
 Few ......... <2% gravelly very gravelly extremely gravelly 
SUBSURFACE HORIZON(S) Common.. 2-20% channery very channery extremely channery 
Buried Many........>20% cobbly very cobbly extremely cobbly 
Argillic Contrast flaggy very flaggy extremely flaggy 
 faint stony very stony extremely stony 
SOIL ORDER hue & chroma of matrix and 
Alfisol redox are closely related. BOUNDARY  
    distinct Distinctness 
 matrix & redox features vary abrupt...<1” (thick) gradual…2.5-5” 
DRAINAGE CLASS 1-2 units of hue and several units clear.....1-2.5” diffuse…....>5 
Well Drained of chroma & value. Topography 
 prominent smooth - boundary is nearly level 
LANDFORM Matrix & redox features vary wavy - pockets with width greater than depth 
Upland several units in hue, value, & chroma. irregular - pockets with depth greater than width 
  
POSITION  STRUCTURE 
Backslope Grade Type 
 Structureless - No observable aggregation  pl - platy 
PARENT MATERIAL or arrangement of lines of weakness. pr - prismatic 
Fill Weak - Poorly formed, indistinct peds cpr - columnar 
Residuum barely observable in place. gr - granular 
 Moderate - Well-formed, distinct peds abk - angular blocky 
BEDROCK LITHOLOGY moderately durable & evident in place. sbk - subangular blocky 
Sandstone Strong - Durable peds evident in undisturbed   
     soil & become separated when disturbed.  
 
 
 
 
 
 
 



 

Penn’s Trail Environmental, LLC Date:  12/5/19    Pit #     6    PTE # 4241     
21 East Lincoln Ave -  Suite 160 Project: Spartan Organization _________  
Hatfield,  PA     19440 Location: Butler Pike _______________  
ph. (215) 362-4610     Whitemarsh  Twp.,  Montgomery Co.,  PA 
fax (215) 362-4620 Soil Series: Chalfont   

  
    

Horizon Depth 
(In.) 

Color Redox 
Features 

Texture Structure Consistence Boundary 

Ap 0-9 10YR 4/3     
    silt loam mod med sbk friable abrupt 

smooth 

Bt 9-19 10YR 5/4 many 
prominent silt loam mod med sbk friable clear 

wavy 

Btx 19-69 10YR 5/4 many 
prominent silty clay loam mod coarse pr/ 

mod med abk friable clear 
wavy 

2C 69-84 2.5YR 4/4 many 
prominent sandy loam massive/ 

weak med sbk firm gradual 
wavy 

          
           

    

                    
    

 
            

  
    
    

 Soil Scientist: Paul A. Golrick, PG   

Notes: Water at 72” 
 
EPIPEDON REDOX FEATURES COARSE FRAGMENTS  (% of profile)   
Ochric Abundance 15-35% 35-65% >65% 
 Few ......... <2% gravelly very gravelly extremely gravelly 
SUBSURFACE HORIZON(S) Common.. 2-20% channery very channery extremely channery 
Argillic Many........>20% cobbly very cobbly extremely cobbly 
Fragipan Contrast flaggy very flaggy extremely flaggy 
 faint stony very stony extremely stony 
SOIL ORDER hue & chroma of matrix and 
Alfisol redox are closely related. BOUNDARY  
    distinct Distinctness 
 matrix & redox features vary abrupt...<1” (thick) gradual…2.5-5” 
DRAINAGE CLASS 1-2 units of hue and several units clear.....1-2.5” diffuse…....>5 
Somewhat poorly drained of chroma & value. Topography 
 prominent smooth - boundary is nearly level 
LANDFORM Matrix & redox features vary wavy - pockets with width greater than depth 
Upland several units in hue, value, & chroma. irregular - pockets with depth greater than width 
  
POSITION  STRUCTURE 
Backslope Grade Type 
 Structureless - No observable aggregation  pl - platy 
PARENT MATERIAL or arrangement of lines of weakness. pr - prismatic 
Loess Weak - Poorly formed, indistinct peds cpr - columnar 
Residuum barely observable in place. gr - granular 
 Moderate - Well-formed, distinct peds abk - angular blocky 
BEDROCK LITHOLOGY moderately durable & evident in place. sbk - subangular blocky 
Sandstone Strong - Durable peds evident in undisturbed   
     soil & become separated when disturbed.  
 
 
 
 
 
 
 



 

Penn’s Trail Environmental, LLC Date:  12/5/19    Pit #     7    PTE # 4241     
21 East Lincoln Ave -  Suite 160 Project: Spartan Organization _________  
Hatfield,  PA     19440 Location: Butler Pike _______________  
ph. (215) 362-4610     Whitemarsh  Twp.,  Montgomery Co.,  PA 
fax (215) 362-4620 Soil Series: Chalfont   

  
    

Horizon Depth 
(In.) 

Color Redox 
Features 

Texture Structure Consistence Boundary 

Ap 0-10 10YR 4/3     
    silt loam mod med gr friable abrupt 

smooth 

Bt 10-19 10YR 6/4 many 
prominent silt loam weak med sbk friable clear 

wavy 

Btx 19-72 7.5YR 5/6 many 
prominent silty clay loam mod coarse pr/ 

mod med abk firm abrupt 
wavy 

2Cg 72-82 7.5YR 7/2 many 
prominent sandy loam massive/ 

single grain very friable  

          
           

    

                    
    

 
            

  
    
    

 Soil Scientist: Paul A. Golrick, PG   

Notes: Water at 72” 
 
EPIPEDON REDOX FEATURES COARSE FRAGMENTS  (% of profile)   
Ochric Abundance 15-35% 35-65% >65% 
 Few ......... <2% gravelly very gravelly extremely gravelly 
SUBSURFACE HORIZON(S) Common.. 2-20% channery very channery extremely channery 
Argillic Many........>20% cobbly very cobbly extremely cobbly 
    Contrast flaggy very flaggy extremely flaggy 
 faint stony very stony extremely stony 
SOIL ORDER hue & chroma of matrix and 
Alfisol redox are closely related. BOUNDARY  
    distinct Distinctness 
 matrix & redox features vary abrupt...<1” (thick) gradual…2.5-5” 
DRAINAGE CLASS 1-2 units of hue and several units clear.....1-2.5” diffuse…....>5 
Well Drained of chroma & value. Topography 
 prominent smooth - boundary is nearly level 
LANDFORM Matrix & redox features vary wavy - pockets with width greater than depth 
Upland several units in hue, value, & chroma. irregular - pockets with depth greater than width 
  
POSITION  STRUCTURE 
Backslope Grade Type 
 Structureless - No observable aggregation  pl - platy 
PARENT MATERIAL or arrangement of lines of weakness. pr - prismatic 
Loess Weak - Poorly formed, indistinct peds cpr - columnar 
Residuum barely observable in place. gr - granular 
 Moderate - Well-formed, distinct peds abk - angular blocky 
BEDROCK LITHOLOGY moderately durable & evident in place. sbk - subangular blocky 
Sandstone Strong - Durable peds evident in undisturbed   
     soil & become separated when disturbed.  
 
 
 
 
 
 
 



 

Penn’s Trail Environmental, LLC Date:  12/5/19    Pit #     8    PTE # 4241     
21 East Lincoln Ave -  Suite 160 Project: Spartan Organization _________  
Hatfield,  PA     19440 Location: Butler Pike _______________  
ph. (215) 362-4610     Whitemarsh  Twp.,  Montgomery Co.,  PA 
fax (215) 362-4620 Soil Series: Duncannon   

  
    

Horizon Depth 
(In.) 

Color Redox 
Features 

Texture Structure Consistence Boundary 

Ap 0-13 10YR 3/4     
    silt loam mod med abk friable abrupt 

smooth 

Bt1 13-36 10YR 6/4     
    silt loam mod med abk friable clear 

wavy 

Bt2 36-72 10YR 5/6     
    silt loam weak med abk friable abrupt 

wavy 

2C 72-102 2.5YR 4/4     
    sandy loam massive/ 

single grain very friable  

          
           

    

                    
    

 
            

  
    
    

 Soil Scientist: Paul A. Golrick, PG   

Notes:  
 
EPIPEDON REDOX FEATURES COARSE FRAGMENTS  (% of profile)   
Ochric Abundance 15-35% 35-65% >65% 
 Few ......... <2% gravelly very gravelly extremely gravelly 
SUBSURFACE HORIZON(S) Common.. 2-20% channery very channery extremely channery 
Argillic Many........>20% cobbly very cobbly extremely cobbly 
    Contrast flaggy very flaggy extremely flaggy 
 faint stony very stony extremely stony 
SOIL ORDER hue & chroma of matrix and 
Alfisol redox are closely related. BOUNDARY  
    distinct Distinctness 
 matrix & redox features vary abrupt...<1” (thick) gradual…2.5-5” 
DRAINAGE CLASS 1-2 units of hue and several units clear.....1-2.5” diffuse…....>5 
Well Drained of chroma & value. Topography 
 prominent smooth - boundary is nearly level 
LANDFORM Matrix & redox features vary wavy - pockets with width greater than depth 
Upland several units in hue, value, & chroma. irregular - pockets with depth greater than width 
  
POSITION  STRUCTURE 
Backslope Grade Type 
 Structureless - No observable aggregation  pl - platy 
PARENT MATERIAL or arrangement of lines of weakness. pr - prismatic 
Loess Weak - Poorly formed, indistinct peds cpr - columnar 
Residuum barely observable in place. gr - granular 
 Moderate - Well-formed, distinct peds abk - angular blocky 
BEDROCK LITHOLOGY moderately durable & evident in place. sbk - subangular blocky 
Sandstone Strong - Durable peds evident in undisturbed   
     soil & become separated when disturbed.  
 
 
 
 
 
 
 



 

Penn’s Trail Environmental, LLC Date:  12/5/19    Pit #     10    PTE # 4241     
21 East Lincoln Ave -  Suite 160 Project: Spartan Organization _________  
Hatfield,  PA     19440 Location: Butler Pike _______________  
ph. (215) 362-4610     Whitemarsh  Twp.,  Montgomery Co.,  PA 
fax (215) 362-4620 Soil Series: Chalfont   

  
    

Horizon Depth 
(In.) 

Color Redox 
Features 

Texture Structure Consistence Boundary 

Ap 0-13 10YR 3/3     
    silt loam weak med sbk/ 

mod med gr friable abrupt 
smooth 

Bt1 13-28 10YR 5/6 many 
prominent silt loam mod fine sbk friable clear 

smooth 

Bt2 28-47 7.5YR 5/4 many 
prominent silt loam mod med sbk friable clear 

smooth 

2BC 47-69 5YR 4/6     
    

channery
sandy loam weak coarse sbk friable gradual 

smooth 

2C 69-102 Variegated     
    loamy sand massive/ 

single grain very friable     
    

2R 102+   grey sandstone    
  

    
    

 Soil Scientist: Paul A. Golrick, PG   

Notes:  
 
EPIPEDON REDOX FEATURES COARSE FRAGMENTS  (% of profile)   
Ochric Abundance 15-35% 35-65% >65% 
 Few ......... <2% gravelly very gravelly extremely gravelly 
SUBSURFACE HORIZON(S) Common.. 2-20% channery very channery extremely channery 
Argillic Many........>20% cobbly very cobbly extremely cobbly 
    Contrast flaggy very flaggy extremely flaggy 
 faint stony very stony extremely stony 
SOIL ORDER hue & chroma of matrix and 
Alfisol redox are closely related. BOUNDARY  
    distinct Distinctness 
 matrix & redox features vary abrupt...<1” (thick) gradual…2.5-5” 
DRAINAGE CLASS 1-2 units of hue and several units clear.....1-2.5” diffuse…....>5 
Somewhat poorly drained of chroma & value. Topography 
 prominent smooth - boundary is nearly level 
LANDFORM Matrix & redox features vary wavy - pockets with width greater than depth 
Upland several units in hue, value, & chroma. irregular - pockets with depth greater than width 
  
POSITION  STRUCTURE 
Backslope Grade Type 
 Structureless - No observable aggregation  pl - platy 
PARENT MATERIAL or arrangement of lines of weakness. pr - prismatic 
Loess Weak - Poorly formed, indistinct peds cpr - columnar 
Residuum barely observable in place. gr - granular 
 Moderate - Well-formed, distinct peds abk - angular blocky 
BEDROCK LITHOLOGY moderately durable & evident in place. sbk - subangular blocky 
Sandstone Strong - Durable peds evident in undisturbed   
     soil & become separated when disturbed.  
 
 
 
 
 
 
 



 

Penn’s Trail Environmental, LLC Date:  12/5/19    Pit #     11    PTE # 4241     
21 East Lincoln Ave -  Suite 160 Project: Spartan Organization _________  
Hatfield,  PA     19440 Location: Butler Pike _______________  
ph. (215) 362-4610     Whitemarsh  Twp.,  Montgomery Co.,  PA 
fax (215) 362-4620 Soil Series: Duncannon   

  
    

Horizon Depth 
(In.) 

Color Redox 
Features 

Texture Structure Consistence Boundary 

Ap 0-10 10YR 3/4     
    silt loam mod med sbk/ 

gr friable abrupt 
smooth 

Bt1 10-25 10YR 5/4     
    silt loam mod med abk friable clear 

smooth 

Bt2 25-43 7.5YR 5/4     
    silt loam weak med sbk friable clear 

wavy 

2C 43-90 10YR 6/4     
    sandy loam massive/ 

single grain very friable  

          
           

    

                    
    

 
            

  
    
    

 Soil Scientist: Paul A. Golrick, PG   

Notes:  
 
EPIPEDON REDOX FEATURES COARSE FRAGMENTS  (% of profile)   
Ochric Abundance 15-35% 35-65% >65% 
 Few ......... <2% gravelly very gravelly extremely gravelly 
SUBSURFACE HORIZON(S) Common.. 2-20% channery very channery extremely channery 
Argillic Many........>20% cobbly very cobbly extremely cobbly 
    Contrast flaggy very flaggy extremely flaggy 
 faint stony very stony extremely stony 
SOIL ORDER hue & chroma of matrix and 
Alfisol redox are closely related. BOUNDARY  
    distinct Distinctness 
 matrix & redox features vary abrupt...<1” (thick) gradual…2.5-5” 
DRAINAGE CLASS 1-2 units of hue and several units clear.....1-2.5” diffuse…....>5 
Well Drained of chroma & value. Topography 
 prominent smooth - boundary is nearly level 
LANDFORM Matrix & redox features vary wavy - pockets with width greater than depth 
Upland several units in hue, value, & chroma. irregular - pockets with depth greater than width 
  
POSITION  STRUCTURE 
Backslope Grade Type 
 Structureless - No observable aggregation  pl - platy 
PARENT MATERIAL or arrangement of lines of weakness. pr - prismatic 
Loess Weak - Poorly formed, indistinct peds cpr - columnar 
Residuum barely observable in place. gr - granular 
 Moderate - Well-formed, distinct peds abk - angular blocky 
BEDROCK LITHOLOGY moderately durable & evident in place. sbk - subangular blocky 
Sandstone Strong - Durable peds evident in undisturbed   
     soil & become separated when disturbed.  
 
 
 
 
 
 
 



 

Penn’s Trail Environmental, LLC Date:  12/5/19    Pit #     12    PTE # 4241     
21 East Lincoln Ave -  Suite 160 Project: Spartan Organization _________  
Hatfield,  PA     19440 Location: Butler Pike _______________  
ph. (215) 362-4610     Whitemarsh  Twp.,  Montgomery Co.,  PA 
fax (215) 362-4620 Soil Series: Duncannon   

  
    

Horizon Depth 
(In.) 

Color Redox 
Features 

Texture Structure Consistence Boundary 

Ap 0-12 10YR 3/4     
    silt loam mod med sbk friable abrupt 

smooth 

Bt1 12-27 10YR 5/6     
    silt loam mod med gr friable clear 

smooth 

Bt2 27-40 10YR 3/4     
    silt loam mod med abk friable clear 

wavy 

2C 40-110 Variegated     
    

very channery
sandy loam mod med sbk very friable  

2R 110+         
    sandstone bedrock       

    

                    
    

 
            

  
    
    

 Soil Scientist: Paul A. Golrick, PG   

Notes:  
 
EPIPEDON REDOX FEATURES COARSE FRAGMENTS  (% of profile)   
Ochric Abundance 15-35% 35-65% >65% 
 Few ......... <2% gravelly very gravelly extremely gravelly 
SUBSURFACE HORIZON(S) Common.. 2-20% channery very channery extremely channery 
Argillic Many........>20% cobbly very cobbly extremely cobbly 
    Contrast flaggy very flaggy extremely flaggy 
 faint stony very stony extremely stony 
SOIL ORDER hue & chroma of matrix and 
Alfisol redox are closely related. BOUNDARY  
    distinct Distinctness 
 matrix & redox features vary abrupt...<1” (thick) gradual…2.5-5” 
DRAINAGE CLASS 1-2 units of hue and several units clear.....1-2.5” diffuse…....>5 
Well Drained of chroma & value. Topography 
 prominent smooth - boundary is nearly level 
LANDFORM Matrix & redox features vary wavy - pockets with width greater than depth 
Upland several units in hue, value, & chroma. irregular - pockets with depth greater than width 
  
POSITION  STRUCTURE 
Backslope Grade Type 
 Structureless - No observable aggregation  pl - platy 
PARENT MATERIAL or arrangement of lines of weakness. pr - prismatic 
Loess Weak - Poorly formed, indistinct peds cpr - columnar 
Residuum barely observable in place. gr - granular 
 Moderate - Well-formed, distinct peds abk - angular blocky 
BEDROCK LITHOLOGY moderately durable & evident in place. sbk - subangular blocky 
Sandstone Strong - Durable peds evident in undisturbed   
     soil & become separated when disturbed.  
 
 
 
 
 
 
 



 

Penn’s Trail Environmental, LLC Date:  12/5/19    Pit #     13    PTE # 4241     
21 East Lincoln Ave -  Suite 160 Project: Spartan Organization _________  
Hatfield,  PA     19440 Location: Butler Pike _______________  
ph. (215) 362-4610     Whitemarsh  Twp.,  Montgomery Co.,  PA 
fax (215) 362-4620 Soil Series: Duncannon   

  
    

Horizon Depth 
(In.) 

Color Redox 
Features 

Texture Structure Consistence Boundary 

Ap 0-11 10YR 3/4     
    silt loam weak coarse sbk friable abrupt 

smooth 

Bt1 11-24 10YR 5/4     
    silt loam weak med sbk friable clear 

wavy 

Bt2 24-41 10YR 4/3     
    silt loam mod med sbk friable clear 

wavy 

2C 41-66 7.5YR common 
distinct loamy sand massive/ 

single grain very friable gradual 
wavy 

2R 66+         
    

purple  
conglomeratic  sandstone      

    

                    
    

 
            

  
    
    

 Soil Scientist: Paul A. Golrick, PG   

Notes:  
 
EPIPEDON REDOX FEATURES COARSE FRAGMENTS  (% of profile)   
Ochric Abundance 15-35% 35-65% >65% 
 Few ......... <2% gravelly very gravelly extremely gravelly 
SUBSURFACE HORIZON(S) Common.. 2-20% channery very channery extremely channery 
Argillic Many........>20% cobbly very cobbly extremely cobbly 
    Contrast flaggy very flaggy extremely flaggy 
 faint stony very stony extremely stony 
SOIL ORDER hue & chroma of matrix and 
Alfisol redox are closely related. BOUNDARY  
    distinct Distinctness 
 matrix & redox features vary abrupt...<1” (thick) gradual…2.5-5” 
DRAINAGE CLASS 1-2 units of hue and several units clear.....1-2.5” diffuse…....>5 
Well Drained of chroma & value. Topography 
 prominent smooth - boundary is nearly level 
LANDFORM Matrix & redox features vary wavy - pockets with width greater than depth 
Upland several units in hue, value, & chroma. irregular - pockets with depth greater than width 
  
POSITION  STRUCTURE 
Backslope Grade Type 
 Structureless - No observable aggregation  pl - platy 
PARENT MATERIAL or arrangement of lines of weakness. pr - prismatic 
Loess Weak - Poorly formed, indistinct peds cpr - columnar 
Residuum barely observable in place. gr - granular 
 Moderate - Well-formed, distinct peds abk - angular blocky 
BEDROCK LITHOLOGY moderately durable & evident in place. sbk - subangular blocky 
Sandstone Strong - Durable peds evident in undisturbed   
     soil & become separated when disturbed.  
 
 
 
 
 
 
 



Double Ring Infiltrometer Data Reporting Sheet

Job Name: Job #
Location: Date:
Township: Ring #: 1
County: Technician:
Witness: Tax Parcel:
Water Temp: 40 °F Weather:
Test Depth: 54 inches pH: 6.9

Time Interval 
Inner 
Ring 
Drop

Inner Ring 
Volume 
change

Outer 
Ring 
Drop

Outer Ring 
Volume 
Change

Rate Infiltration 
rate

(hr:min) (min.) (in.) (ml) (in.) (ml) (ml/min) (in/hr)
9:30 AM fill fill

10:00 AM 30 6    2,800 6    4,900 93.33 12.08

10:30 AM 30 6    2,800 6    4,900 93.33 12.08

10:40 AM 10 2 1/8 980 1 7/8 1,540 98.00 12.69

10:50 AM 10 1 4/8 700 1 3/8 1,090 70.00 9.06

11:00 AM 10 1 3/8 640 1 2/8 1,000 64.00 8.29

11:10 AM 10 1 3/8 610 1 2/8 980 61.00 7.90

11:20 AM 10 1 2/8 590 1    830 59.00 7.64

Average 635.00 975.00 73.25 8.22

4241

Penn's Trail Environmental

overcast 40°F

Spartan Organization
Butler Pike
Whitemarsh 
Montgomery
---

12/5/2019

Penn's Trail Environmental, LLC
 21 E. Lincoln Ave.-Suite 160
Hatfield, PA 19440                                

Ph. (215) 362-4610
Fax (215) 362-4620
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Double Ring Infiltrometer Data Reporting Sheet

Job Name: Job #
Location: Date:
Township: Ring #: 2
County: Technician:
Witness: Tax Parcel:
Water Temp: 40 °F Weather:
Test Depth: 54 inches pH: 6.9

Time Interval 
Inner 
Ring 
Drop

Inner Ring 
Volume 
change

Outer 
Ring 
Drop

Outer Ring 
Volume 
Change

Rate Infiltration 
rate

(hr:min) (min.) (in.) (ml) (in.) (ml) (ml/min) (in/hr)
12:12 PM fill fill

12:42 PM 30 6    2,800 6    4,900 93.33 12.08

1:12 PM 30 6    2,800 6    4,900 93.33 12.08

1:42 PM 30 2 1/8 1,000 2 1/8 1,720 33.33 4.32

2:12 PM 30 1 5/8 730 1 3/8 1,120 24.33 3.15

2:42 PM 30 1 4/8 680 1 2/8 1,010 22.67 2.93

3:12 PM 30 1 3/8 650 1 1/8 920 21.67 2.81

3:42 PM 30 1 3/8 610 1    830 20.33 2.63

Average 667.50 970.00 25.50 2.88

---
overcast 40°F

Spartan Organization 4241
Butler Pike 12/5/2019
Whitemarsh 
Montgomery Penn's Trail Environmental

Penn's Trail Environmental, LLC
 21 E. Lincoln Ave.-Suite 160
Hatfield, PA 19440                                

Ph. (215) 362-4610
Fax (215) 362-4620
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Double Ring Infiltrometer Data Reporting Sheet

Job Name: Job #
Location: Date:
Township: Ring #: 3
County: Technician:
Witness: Tax Parcel:
Water Temp: 40 °F Weather:
Test Depth: 30 inches pH: 6.9

Time Interval 
Inner 
Ring 
Drop

Inner Ring 
Volume 
change

Outer 
Ring 
Drop

Outer Ring 
Volume 
Change

Rate Infiltration 
rate

(hr:min) (min.) (in.) (ml) (in.) (ml) (ml/min) (in/hr)
12:11 PM fill fill

12:41 PM 30 1 1/8 540 1 2/8 1,000 18.00 2.33

1:11 PM 30 1 5/8 730 1 3/8 1,120 24.33 3.15

1:41 PM 30 1 3/8 620 1 1/8 970 20.67 2.68

2:11 PM 30 1 2/8 570 1    810 19.00 2.46

2:41 PM 30 1 1/8 520  7/8 730 17.33 2.24

3:11 PM 30 1 1/8 510 1 1/8 880 17.00 2.20

Average 555.00 847.50 18.50 2.40

---
overcast 40°F

Spartan Organization 4241
Butler Pike 12/5/2019
Whitemarsh 
Montgomery Penn's Trail Environmental

Penn's Trail Environmental, LLC
 21 E. Lincoln Ave.-Suite 160
Hatfield, PA 19440                                

Ph. (215) 362-4610
Fax (215) 362-4620
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Double Ring Infiltrometer Data Reporting Sheet

Job Name: Job #
Location: Date:
Township: Ring #: 4
County: Technician:
Witness: Tax Parcel:
Water Temp: 40 °F Weather:
Test Depth: 12 inches pH: 6.9

Time Interval 
Inner 
Ring 
Drop

Inner Ring 
Volume 
change

Outer 
Ring 
Drop

Outer Ring 
Volume 
Change

Rate Infiltration 
rate

(hr:min) (min.) (in.) (ml) (in.) (ml) (ml/min) (in/hr)
11:40 AM fill fill

12:10 PM 30 0    0  1/8 60 0.00 0.00

12:40 PM 30 0    0  1/8 70 0.00 0.00

1:10 PM 30 0    0  1/8 60 0.00 0.00

1:40 PM 30 0    0 0    10 0.00 0.00

2:10 PM 30 0    0 0    30 0.00 0.00

2:40 PM 30 0    0 0    0 0.00 0.00

Average 0.00 25.00 0.00 0.00

---
overcast 40°F

Spartan Organization 4241
Butler Pike 12/5/2019
Whitemarsh 
Montgomery Penn's Trail Environmental

Penn's Trail Environmental, LLC
 21 E. Lincoln Ave.-Suite 160
Hatfield, PA 19440                                

Ph. (215) 362-4610
Fax (215) 362-4620
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Double Ring Infiltrometer Data Reporting Sheet

Job Name: Job #
Location: Date:
Township: Ring #: 5
County: Technician:
Witness: Tax Parcel:
Water Temp: 40 °F Weather:
Test Depth: 24 inches pH: 6.9

Time Interval 
Inner 
Ring 
Drop

Inner Ring 
Volume 
change

Outer 
Ring 
Drop

Outer Ring 
Volume 
Change

Rate Infiltration 
rate

(hr:min) (min.) (in.) (ml) (in.) (ml) (ml/min) (in/hr)
11:36 AM fill fill

12:06 PM 30 0    0  1/8 90 0.00 0.00

12:36 PM 30 0    0  1/8 120 0.00 0.00

1:06 PM 30 0    20  1/8 110 0.67 0.09

1:36 PM 30 0    0  1/8 60 0.00 0.00

2:06 PM 30  1/8 40  1/8 90 1.33 0.17

2:36 PM 30 0    0  1/8 100 0.00 0.00

Average 15.00 90.00 0.50 0.06

---
overcast 40°F

Spartan Organization 4241
Butler Pike 12/5/2019
Whitemarsh 
Montgomery Penn's Trail Environmental

Penn's Trail Environmental, LLC
 21 E. Lincoln Ave.-Suite 160
Hatfield, PA 19440                                

Ph. (215) 362-4610
Fax (215) 362-4620
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Double Ring Infiltrometer Data Reporting Sheet

Job Name: Job #
Location: Date:
Township: Ring #: 6
County: Technician:
Witness: Tax Parcel:
Water Temp: 40 °F Weather:
Test Depth: 30 inches pH: 6.9

Time Interval 
Inner 
Ring 
Drop

Inner Ring 
Volume 
change

Outer 
Ring 
Drop

Outer Ring 
Volume 
Change

Rate Infiltration 
rate

(hr:min) (min.) (in.) (ml) (in.) (ml) (ml/min) (in/hr)
11:10 AM fill fill

11:40 AM 30  1/8 40 0    0 1.33 0.17

12:10 PM 30  1/8 30 0    0 1.00 0.13

12:40 PM 30 0    0 0    0 0.00 0.00

1:10 PM 30 0    0 0    0 0.00 0.00

1:40 PM 30 0    0 0    0 0.00 0.00

2:10 PM 30 0    0 0    0 0.00 0.00

Average 0.00 0.00 0.00 0.00

---
overcast 40°F

Spartan Organization 4241
Butler Pike 12/5/2019
Whitemarsh 
Montgomery Penn's Trail Environmental

Penn's Trail Environmental, LLC
 21 E. Lincoln Ave.-Suite 160
Hatfield, PA 19440                                

Ph. (215) 362-4610
Fax (215) 362-4620
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Double Ring Infiltrometer Data Reporting Sheet

Job Name: Job #
Location: Date:
Township: Ring #: 7
County: Technician:
Witness: Tax Parcel:
Water Temp: 40 °F Weather:
Test Depth: 24 inches pH: 6.9

Time Interval 
Inner 
Ring 
Drop

Inner Ring 
Volume 
change

Outer 
Ring 
Drop

Outer Ring 
Volume 
Change

Rate Infiltration 
rate

(hr:min) (min.) (in.) (ml) (in.) (ml) (ml/min) (in/hr)
11:05 AM fill fill

11:35 AM 30 0    0 0    0 0.00 0.00

12:05 PM 30 0    0 0    0 0.00 0.00

12:35 PM 30 0    0 0    0 0.00 0.00

1:05 PM 30 0    0 0    0 0.00 0.00

1:35 PM 30 0    0 0    0 0.00 0.00

2:05 PM 30 0    0 0    0 0.00 0.00

Average 0.00 0.00 0.00 0.00

---
overcast 40°F

Spartan Organization 4241
Butler Pike 12/5/2019
Whitemarsh 
Montgomery Penn's Trail Environmental

Penn's Trail Environmental, LLC
 21 E. Lincoln Ave.-Suite 160
Hatfield, PA 19440                                

Ph. (215) 362-4610
Fax (215) 362-4620
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Double Ring Infiltrometer Data Reporting Sheet

Job Name: Job #
Location: Date:
Township: Ring #: 8
County: Technician:
Witness: Tax Parcel:
Water Temp: 40 °F Weather:
Test Depth: 72 inches pH: 6.9

Time Interval 
Inner 
Ring 
Drop

Inner Ring 
Volume 
change

Outer 
Ring 
Drop

Outer Ring 
Volume 
Change

Rate Infiltration 
rate

(hr:min) (min.) (in.) (ml) (in.) (ml) (ml/min) (in/hr)
9:30 AM fill fill

10:00 AM 30  1/8 80 0    0 2.67 0.35

10:30 AM 30 0    0 0    0 0.00 0.00

11:00 AM 30 0    10 0    0 0.33 0.04

11:30 AM 30 0    0 0    0 0.00 0.00

12:00 PM 30 0    0 0    0 0.00 0.00

12:30 PM 30 0    0 0    0 0.00 0.00

Average 2.50 0.00 0.08 0.01

---
overcast 40°F

Spartan Organization 4241
Butler Pike 12/5/2019
Whitemarsh 
Montgomery Penn's Trail Environmental

Penn's Trail Environmental, LLC
 21 E. Lincoln Ave.-Suite 160
Hatfield, PA 19440                                

Ph. (215) 362-4610
Fax (215) 362-4620
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Double Ring Infiltrometer Data Reporting Sheet

Job Name: Job #
Location: Date:
Township: Ring #: 9
County: Technician:
Witness: Tax Parcel:
Water Temp: Weather:
Test Depth: pH: 6.9

Time Interval 
Inner 
Ring 
Drop

Inner Ring 
Volume 
change

Outer 
Ring 
Drop

Outer Ring 
Volume 
Change

Rate Infiltration 
rate

(hr:min) (min.) (in.) (ml) (in.) (ml) (ml/min) (in/hr)

---
overcast 40°F

DRI not run due to water inudation

Spartan Organization 4241
Butler Pike 12/5/2019
Whitemarsh 
Montgomery Penn's Trail Environmental

Penn's Trail Environmental, LLC
 21 E. Lincoln Ave.-Suite 160
Hatfield, PA 19440                                

Ph. (215) 362-4610
Fax (215) 362-4620
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Double Ring Infiltrometer Data Reporting Sheet

Job Name: Job #
Location: Date:
Township: Ring #: 10
County: Technician:
Witness: Tax Parcel:
Water Temp: 40 °F Weather:
Test Depth: 12 inches pH: 6.9

Time Interval 
Inner 
Ring 
Drop

Inner Ring 
Volume 
change

Outer 
Ring 
Drop

Outer Ring 
Volume 
Change

Rate Infiltration 
rate

(hr:min) (min.) (in.) (ml) (in.) (ml) (ml/min) (in/hr)
11:04 AM fill fill

11:34 AM 30  2/8 120 0    0 4.00 0.52

12:04 PM 30  3/8 160  2/8 160 5.33 0.69

12:34 PM 30  2/8 140 0    0 4.67 0.60

1:04 PM 30  3/8 170  1/8 90 5.67 0.73

1:34 PM 30  2/8 130  1/8 70 4.33 0.56

2:04 PM 30  2/8 130  1/8 60 4.33 0.56

Average 142.50 55.00 4.75 0.62

---
overcast 40°F

Spartan Organization 4241
Butler Pike 12/5/2019
Whitemarsh 
Montgomery Penn's Trail Environmental

Penn's Trail Environmental, LLC
 21 E. Lincoln Ave.-Suite 160
Hatfield, PA 19440                                

Ph. (215) 362-4610
Fax (215) 362-4620
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Double Ring Infiltrometer Data Reporting Sheet

Job Name: Job #
Location: Date:
Township: Ring #: 11
County: Technician:
Witness: Tax Parcel:
Water Temp: 40 °F Weather:
Test Depth: 48 inches pH: 6.9

Time Interval 
Inner 
Ring 
Drop

Inner Ring 
Volume 
change

Outer 
Ring 
Drop

Outer Ring 
Volume 
Change

Rate Infiltration 
rate

(hr:min) (min.) (in.) (ml) (in.) (ml) (ml/min) (in/hr)
10:33 AM fill fill

11:03 AM 30 3 7/8 1,790 2    1,640 59.67 7.73

11:33 AM 30 3 2/8 1,530 1 6/8 1,420 51.00 6.60

11:43 AM 10 1 1/8 520  5/8 470 52.00 6.73

11:53 AM 10 1    470  5/8 490 47.00 6.09

12:03 PM 10  7/8 420  4/8 410 42.00 5.44

12:13 PM 10  7/8 420  4/8 440 42.00 5.44

Average 457.50 452.50 45.75 5.92

---
overcast 40°F

Spartan Organization 4241
Butler Pike 12/5/2019
Whitemarsh 
Montgomery Penn's Trail Environmental

Penn's Trail Environmental, LLC
 21 E. Lincoln Ave.-Suite 160
Hatfield, PA 19440                                

Ph. (215) 362-4610
Fax (215) 362-4620
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Double Ring Infiltrometer Data Reporting Sheet

Job Name: Job #
Location: Date:
Township: Ring #: 12
County: Technician:
Witness: Tax Parcel:
Water Temp: 40 °F Weather:
Test Depth: 60 inches pH: 6.9

Time Interval 
Inner 
Ring 
Drop

Inner Ring 
Volume 
change

Outer 
Ring 
Drop

Outer Ring 
Volume 
Change

Rate Infiltration 
rate

(hr:min) (min.) (in.) (ml) (in.) (ml) (ml/min) (in/hr)
10:32 AM fill fill

11:02 AM 30 6    2,800 6    4,900 93.33 12.08

11:32 AM 30 6    2,800 6    4,900 93.33 12.08

11:42 AM 10 2    900 1    830 90.00 11.65

11:52 AM 10 2    900 1 2/8 1,000 90.00 11.65

12:02 PM 10 1 7/8 870 1 1/8 950 87.00 11.26

12:12 PM 10 1 6/8 830  7/8 750 83.00 10.75

Average 875.00 882.50 87.50 11.33

---
overcast 40°F

Spartan Organization 4241
Butler Pike 12/5/2019
Whitemarsh 
Montgomery Penn's Trail Environmental

Penn's Trail Environmental, LLC
 21 E. Lincoln Ave.-Suite 160
Hatfield, PA 19440                                

Ph. (215) 362-4610
Fax (215) 362-4620
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Double Ring Infiltrometer Data Reporting Sheet

Job Name: Job #
Location: Date:
Township: Ring #: 13
County: Technician:
Witness: Tax Parcel:
Water Temp: 40 °F Weather:
Test Depth: 36 inches pH: 6.9

Time Interval 
Inner 
Ring 
Drop

Inner Ring 
Volume 
change

Outer 
Ring 
Drop

Outer Ring 
Volume 
Change

Rate Infiltration 
rate

(hr:min) (min.) (in.) (ml) (in.) (ml) (ml/min) (in/hr)
10:31 AM fill fill

11:01 AM 30 2 5/8 1,190 2 3/8 2,000 39.67 5.14

11:31 AM 30 2 3/8 1,110 2    1,680 37.00 4.79

11:41 AM 10  7/8 400  6/8 640 40.00 5.18

11:51 AM 10  5/8 310  6/8 660 31.00 4.01

12:01 PM 10  6/8 320  6/8 620 32.00 4.14

12:11 PM 10  5/8 300  6/8 570 30.00 3.88

Average 332.50 622.50 33.25 4.31

---
overcast 40°F

Spartan Organization 4241
Butler Pike 12/5/2019
Whitemarsh 
Montgomery Penn's Trail Environmental

Penn's Trail Environmental, LLC
 21 E. Lincoln Ave.-Suite 160
Hatfield, PA 19440                                

Ph. (215) 362-4610
Fax (215) 362-4620
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Irick, Eberhardt & Mientus, Inc. 

STANDARD E & S WORKSHEET #19

Sediment Trap Design Data

PROJECT NAME: 17-02 Longfield Farm

LOCATION: Whitemarsh Twp

PREPARED BY: ET Eberhardt DATE: 

CHECKED BY: DATE: 

TRAP NUMBER A B

DRAINAGE AREA (5 ACRES MAX) (AC) 5.0 4.1

REQUIRED CAPACITY (2,000 CF/AC) (CF) 10000 8200

CAPACITY PROVIDED AT ELEVATION h (CF)

SOIL TYPES IN DRAINAGE AREA SILT LOAM SILT LOAM

REQUIRED SURFACE AREA (5,300 x AC)
1
 (SQ. FT) NA NA

* AVERAGE BOTTOM LENGTH (FT)

* AVERAGE BOTTOM WIDTH (FT)

* AVERAGE TRAP LENGTH AT ELEVATION h (FT)

* AVERAGE TRAP WIDTH AT ELEVATION h (FT)

SURFACE AREA AT ELEVATION h (SQ FT)

BOTTOM ELEVATION (FT) 297.0 295.0

CLEAN-OUT ELEVATION-COE (@ 700 CF/AC)
2
 (FT) 298.0 296.0

TOP OF EMBANKMENT ELEVATION
3
 (FT) 300.0 298.0

EMBANKMENT HEIGHT (FT) H 3.0 3.0

CREST OF SPILLWAY ELEVATION
4
 (FT) h+COE 299.0 297.0

FLOW LENGTH AT ELEVATION h (FT)

FLOW LENGTH/WIDTH RATIO AT ELEV. h
5
 (2:1 MIN) NA NA

1 If sandy clays, silty clays, silty clay loams, clay loams, or clays predominate soil types.

2 Minimum 12" above bottom of trap

3 Minimum 12" above elevation at which 1.5 cfs/acre discharge capacity is provided.

4 Minimum 24" above bottom of trap

5 4:1 Flow Length:Width ratio required for HQ and EV watersheds.

EMBANKMENT SPILLWAYS

OUTLET WIDTH (2 x # ACRES MIN.)1 (FT) 10 8

SPILLWAY HEIGHT h (FT) 2.0 2.0

OUTLET SIDE SLOPES (2H:1V MAX.) 3:1 3:1

SPILLWAY OUTSIDE SLOPE Z1 (2 MIN.) 3 3
SPILLWAY INSIDE SLOPE Z2 (2 MIN.) 3 3

1 6 x # Acres Min. if not discharging directly to a waterway
RISER PIPE SPILLWAYS

Dr (RISER DIAMETER, 8" MIN.) (IN)

Db (BARREL DIAMETER, 6" MIN.) (IN)

SPILLWAY CAPACITY WITH 12" FREEBOARD(CFS)

BARREL OUTLET ELEVATION (FT)

MAX WATER SURFACE ELEVATION
(@ 1.5 CFS/AC. DISCHARGE) (FT)

OUTLET BASIN

LENGTH (6 Db)                                                             (FT) na na

WIDTH (3 Db)                                                                 (FT)

DEPTH (Db)                                                                    (FT)
RIPRAP PROTECTION                                     (R-Size, R-3 min., d50 = 3")
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DATE:

DATE:

OUTLET NO.

PIPE DIA. 

Do (in.)

TAILWATER 

CONDITION 

(Max or Min)

MANNINGS     

'n'     FOR 

PIPE

PIPE               

SLOPE         

(ft/ft)

100-YR Q 

(CFS)

PARTIAL         

V* (FPS)

RIPRAP 

SIZE      

(R-_) 

RIPRAP 

THICK Rt 

(in)

 RIPRAP 

LENGTH 

Al(ft)

INITIAL 

WIDTH 

Aiw(ft)

TERMINAL 

WIDTH (ft) 

Atw*

1 15 MAX 0.012 0.0268 1.1 5.7 4 18 6 3.8 9.8

4 15 MAX 0.012 0.0183 2.9 6.4 4 18 6 3.8 9.8

20 18 MAX 0.012 0.0051 4.6 4.4 4 18 8 4.5 12.5

30 18 MAX 0.012 0.0060 7.4 5.2 4 18 8 4.5 12.5

33 15 MAX 0.012 0.017 4.9 7.0 4 18 6 3.8 9.8

40 15 MAX 0.012 0.0165 3.8 6.6 4 18 6 3.8 9.8

50 15 MAX 0.012 0.0259 6.5 7.1 4 18 6 3.8 9.8

52 15 MAX 0.012 0.0106 5.2 6.0 4 18 6 3.8 9.8

60 15 MAX 0.012 0.025 5.1 8.3 4 18 6 3.8 9.8

*:The anticipated velocity (V) should not exceed the maximum permissible shown in Table 6.6 

for the proposed riprap protection. Adjust for less than full pipe flow. Use Manning’s equation to calculate velocity for pipe slopes > 0.05 ft/ft.

Rip-rap size: Use a minimum of R-4 as recommended by conservation district

TABLE 6.6

Riprap Gradation, Filter Blanket Requirements, Maximum Velocities

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 0-15Nominal 

Placement  

Thickness 63 45 36 27 18 9

Filter Stone(1) AASHTO #1 AASHTO #1 AASHTO #1 AASHTO #1 AASHTO #1 AASHTO #1

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%.

STANDARD E&S WORKSHEET # 20

Riprap Apron Outlet Protection

PROJECT NAME: 17-02 Longfield Farm

LOCATION: Whitemarsh

PREPARED BY: ET Eberhardt

CHECKED BY: 

4/2/2020

17-02 E&S DATA
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SUMMARY 
Pennoni has prepared this document to summarize the trip generation and traffic operations associated with 
a proposed residential development to be located on the southeastern quadrant of Skippack Pike (SR 0073) 
& Butler Pike, in Whitemarsh Township, Montgomery County PA.  As shown on the proposed site plan, the 
project consists of developing fifty‐eight (58) residential units. To identify the impacts of the proposed site 
plan, Pennoni analyzed traffic operations at the following intersections: 
 

 Skippack Pike (SR 0073) & Butler Pike 

 Butler Pike & Broad Axe Tavern Driveway 

 Butler Pike & Phil’s Tavern Driveway 

 Butler Pike & Splitrail Lane 

 Butler Pike & Norristown Road (SR 3001) 
 
This analysis includes:  
 

 Evaluation of Existing Conditions; 

 Forecast of 2022 (Opening Year) background conditions with expected regional background growth 
and other known area projects, but without the proposed development; 

 AM peak hour & PM peak hour trip generation estimates for the proposed development;  

 Trip Distribution to the local roadway network; 

 Forecast of 2022 (Opening Year) conditions with the proposed development; 

 Detailed evaluation of peak hour traffic conditions using the methodology prescribed in the Highway 
Capacity Manual (2010, where applicable) for existing and future conditions; 

 
The location of the proposed project is shown in Figure S1. The anticipated weekday morning and afternoon 
peak hour vehicular trip generation based upon the proposed site use and size is shown in Table S1.  
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TABLE S1: PROPOSED TRIP GENERATION SUMMARY 
 

Use 

 

Size 

 

ITE LU Code (1) 

 

 

Trip Type 

AM Peak Hour Trips   PM Peak Hour Trips 

In  Out  Total  In  Out  Total 

Residential  58 Units  220 – Multi‐Family 

Housing (Low‐Rise) 

Site Trips 

Pass‐by Trips 

Internal Trips 

External Trips 

 

7 

0 

0 

7 

 

21 

0 

0 

21 

28 

0 

0 

28 

23 

0 

0 

23 

 

13 

0 

0 

13 

36 

0 

0 

36 

(1) ITE Trip Generation Manual, 10th Edition, using Fitted Curve Equation as directed by Whitemarsh Township 

 

In summary, the impact of the proposed development results in an increase of less than 10 seconds in overall 
average delay at each study area  intersection, and the study  intersections under the ‘build’ condition with 
the proposed development operate at the same Level of Service as under the ‘no‐build’ condition without 
the proposed development. Therefore, no improvements to the roadway network are required. 

 

   

Figure S1:  Site Location 
(Source: Google Earth) 
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INTRODUCTION 
 
Pennoni has prepared this document to summarize the vehicular trip generation and traffic operations impact 
associated with a proposed residential development to be located on the southeastern quadrant of Skippack 
Pike (SR 0073) & Butler Pike, in Whitemarsh Township, Montgomery County PA.  As shown on the proposed 
site plan, the project consists of developing fifty‐eight (58) residential units. 
 
The proposed development of the Longfield Farms Residential Development will require the approval of two 
(2) new access points, which will consist of a full‐movement unsignalized driveway on Butler Pike (County 
Roadway), and a right‐turn entrance/right‐turn exit driveway (no left‐turns in, no left‐turns out) to Skippack 
Pike (SR 0073). Figure 1 shows the location of the property in relation to the surrounding area. Figure 2 shows 
the current concept plan for the proposed development.  

 

Scope of Study  
As outlined by the Pennsylvania Department of Transportation (PennDOT) criteria and Whitemarsh Township 
Ordinance, a Transportation Impact Assessment is required for the proposed development, which evaluates 
the study area listed below. The study area intersections, design years, and technical methodology required 
are included in this report. 
 

Study Area 
The  study  area  that  was  evaluated  for  this  Transportation  Impact  Assessment  includes  the  following 
intersections: 
 

1. Skippack Pike (SR 0073) & Butler Pike 
2. Butler Pike & Broad Axe Tavern Driveway 
3. Butler Pike & Phil’s Tavern Driveway 
4. Butler Pike & Splitrail Lane 
5. Butler Pike & Norristown Road (SR 3001) 
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Figure 1:  Site Location 
(Source: Google Earth) 

Figure 2:  Proposed Site Plan 
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Study Methodology 
 
The analysis included:  
 

• Obtaining current turning movement counts at the subject intersections, including AM Peak and 
PM Peak weekday counts;   

• Reviewing  local  traffic activities with  the anticipated build‐out  year of 2022  to develop  future 
traffic forecasts and long‐term conditions.   

• Estimating AM peak hour, and PM peak hour trips generated by the proposed project.    
• Documenting  the anticipated  trip distribution and operational  conditions at  the proposed  site 

driveways. 
 

Comprehensive & Transportation Plans 
According  to  the  Township website, Whitemarsh  Township  is  currently  in  the  process  of  updating  the 
Township Comprehensive Plan. We would note that the proposed development is aligned with the goals of 
the  Township, which  include  implementing development  that will  limit  the  amount of new  traffic  to be 
generated on the adjacent roadway network. 
 
In addition, we would note that Whitemarsh Township has adopted a Transportation Impact Fee Ordinance, 
in accordance with PA Act 209 of 1990, and has established two (2) separate Transportation Service Areas. 
The proposed development is in the northern Transportation Service Area, where it appears that the latest 
approved Fee is $2,825.00 per new PM Peak Hour trip.  
 

Planned Improvements 
There are no known planned improvements to the roadway network in the study area vicinity. 
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EXISTING CONDITIONS 
 
The Longfield Farms site  is  located on  the southeastern quadrant of  the  intersection of Skippack Pike  (SR 
0073) and Butler Pike, in Whitemarsh Township, Montgomery County, Pennsylvania. The street network near 
the site is described below:  
 

 Skippack Pike (SR 0073), within the study area, provides one lane in each direction and is predominantly 
oriented in an east‐west direction.  The roadway is posted at 45 mph. There is no parking along either side 
of the roadway, and existing sidewalks are located on the south side of the roadway, east of Butler Pike, 
for a length of approximately 560’ (along the Broad Axe Tavern and adjacent shopping center) and on the 
north side of the roadway, west of Butler Pike for a length of approximately 415’ (along an office building 
and its associated parking lot).  The intersection of Skippack Pike & Butler Pike is signalized and provides 
auxiliary (left‐turn) lanes on each approach, and a westbound right‐turn lane, and a recently constructed 
southbound right‐turn lane. 
 

 Butler Pike (County Road), within the study area, provides one lane in each direction and is predominantly 
oriented in a north‐south direction.  The roadway is posted at 35 mph.  There is no parking on either side 
of the roadway, and existing sidewalks are located on the east side of the roadway south of Skippack Pike, 
for a  length of approximately 215’ along the subject property (along the frontage of the existing office 
building), and also on the east side of the roadway north of Skippack Pike, for a length of approximately 
395’ (along the CVS and adjacent office building parking lot). 

 

 Norristown  Road  (SR  3001),  within  the  study  area,  provides  one  lane  in  each  direction  and  is 
predominantly oriented  in an east‐west direction. The roadway  is posted at 40 mph. Norristown Road 
intersects Butler Pike at a 3‐leg intersection south of Skippack Pike, which is controlled by a traffic signal.  
 

Existing Traffic Volumes 
To assess the existing traffic patterns, Pennoni obtained turning movement counts on Thursday December 
20, 2018 during the AM peak period from 7:00 to 9:00 AM and during the PM peak period from 4:00 to 6:00 
PM at the primary study intersections. Historic data was utilized for the Broad Axe Tavern and Phil’s Tavern 
driveways along Butler Pike. 
  
The peak hours were determined to start at 7:45 AM and 4:45 PM.  The count data is included in Appendix A 
and the summary of the intersection traffic movement counts during the AM and PM peak hours are shown 
in Figure 3.   

 
Public Transportation 
There are several SEPTA bus routes that serve Whitemarsh Township, although the routes currently do not 
provide service near the site. It appears that the closest transit service is provided by Septa Bus Routes 27 
and 97, which provide service to the south of the site along Germantown Pike and Ridge Pike. 
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Existing Traffic Operations 
 

INTERSECTION LEVEL OF SERVICE CRITERIA 
Based on the Highway Capacity Manual methodologies for intersection and roadways, Pennoni utilized the 
Level of Service (LOS) grades for intersection to measure the performance of the transportation facilities. LOS 
is a measure of vehicle operator delay with the overall driving experience through a facility. Performance is 
quantified with designations of LOS ‘A’ through ‘F’ based on the average control delay (given in seconds per 
vehicle) per lane group and the overall intersection. These LOS designations describe the performance of the 
intersection  from  the motorist’s perspective, with LOS  ‘A’ representing  free  flowing conditions and LOS  ’F’ 
representing congested conditions. Delay is the additional travel time experienced by a driver, passenger, or 
pedestrian. Control delay results when a traffic control device (such as a traffic signal) causes a lane group to 
reduce speed or to stop; it is measured in comparison with an uncontrolled condition.  
 
A summary of the LOS criteria is shown in Appendix B.  For rural conditions, a LOS “C” is preferred.  For urban 
conditions, average delay at LOS “D” standards are considered acceptable.   
 

EXISTING LEVELS OF SERVICE (LOS)  
In order to evaluate the existing weekday AM and PM peak hour operational conditions at the key study area 
intersections, the existing lane configurations and existing traffic signal phasing and timing were used. The 
existing traffic signal plans for the key study area intersections are included in Appendix C. 
 
The LOS by lane group, approach, and overall grade for each of the study intersections for the weekday AM 
and PM peak hours for the existing conditions are shown on Table 2.  
 
Under existing conditions, the intersection of Skippack Pike (SR 0073) and Butler Pike operates at an overall 
LOS  ‘D’  during  the morning  peak  hour  and  an  overall  LOS  ‘E’  during  the  afternoon  peak  hour,  and  the 
intersection of Butler Pike & Norristown Road operates at a LOS ‘B’ during both peak hours.   
 
The overall Existing Conditions Synchro calculation worksheets are in Appendix E. 
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FUTURE BACKGROUND CONDITIONS  
WITHOUT SITE DEVELOPMENT (‘No‐Build’) 
 
Future 2022 traffic volume (or “Background”) scenarios represent the future traffic conditions in the study 
area, without the development of the proposed site. The 2022 background conditions are used as a ‘baseline’ 
for comparison with the build‐out analysis with the site.  
 

Background Growth & Other Area Development Projects 
An  evaluation  of  opening  year  traffic  conditions must  account  for  the  traffic  volume  increases  that  are 
expected  to  occur  throughout  the  region  over  this  period.  Typically,  this  calculation  will  include  both 
regionally expected growth, as well as other specifically known development projects within the area that will 
increase traffic volumes on the study area roadways. 
 
Based upon information received from Whitemarsh Township, there is only one other pending development 
project in the immediate area that will impact traffic volumes on Skippack Pike (SR 0073) or Butler Pike near 
the proposed development. This project is located on the northwest corner of the intersection of Skippack 
Pike (SR 0073) & Butler Pike in Whitpain Township (known as 1 & 11 Skippack Pike). This development will 
include retail and restaurant uses that will have different traffic characteristics and peak use times than the 
proposed Longfield Farm residential development in Whitemarsh. The additional traffic that will be generated 
by this development has been  included  in the year 2022 background traffic volume for this study. Specific 
information regarding this project is included in Appendix D.  
 
Additionally, to account for traffic volume increases from other regional growth, the existing traffic volumes 
were  increased  by  an  annual  growth  factor  of  0.57%  based  on  the  latest  information  provided  by  the 
PENNDOT Bureau of Planning and Research. Therefore, traffic volumes were developed for a 2022 opening 
year using a 1.023% growth rate (0.57% per year for 4 years). 
 

‘No‐Build’ Condition Traffic Volumes 
To  quantify  changes  in  the  site  access,  the  site  trips  are  not  included  in  the  short‐term  or  long‐term 
background traffic volumes. Traffic volumes are summarized in Figure 4 for the 2022 conditions without the 
site for the AM peak hour and PM peak hour conditions. 
 

‘No‐Build’ Condition Traffic Operations 
Existing peak hour factors and heavy vehicle percentages were utilized for the analysis.  
 

FUTURE LEVEL OF SERVICE WITHOUT SITE DEVELOPMENT 
The LOS by lane group, approach, and overall grade for the study intersection for the weekday AM and PM 
peak hours for the 2022 ‘no‐build’ conditions (without the site) are shown on Table 2. The analyses indicate 
that  the  intersection of Skippack Pike  (SR 0073) and Butler Pike will operate at a LOS  ‘D’ during both  the 
morning and afternoon peak hours with optimized  traffic signal  timing.   The  intersection of Butler Pike & 
Norristown  Road  is  expected  to  operate  at  a  LOS  ‘B’  during  both  peak  hours.  The  Synchro  calculation 
worksheets for the Background 2022 Conditions Without the proposed development are in Appendix F. 
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SITE TRAFFIC 
 

Site Trip Generation 
The Institute of Transportation Engineers (ITE) Trip Generation (10th Edition) Manual was utilized to calculate 
the peak hour vehicular traffic anticipated to be generated by the proposed development, as summarized 
below in Table 1.  
  

INTERNAL AND PASS‐BY TRIPS 
As the proposed development is residential in nature, no internal or pass‐by trips were considered as part of 
the proposed trip generation calculations. 

TABLE 1: PROPOSED TRIP GENERATION SUMMARY 
 

Use 

 

Size 

 

ITE LU Code (1) 

 

 

Trip Type 

AM Peak Hour Trips   PM Peak Hour Trips 

In  Out  Total  In  Out  Total 

Residential  58 Units  220 – Multi‐Family 

Housing (Low‐Rise) 

Site Trips 

Pass‐by Trips 

Internal Trips 

External Trips 

 

7 

0 

0 

7 

 

21 

0 

0 

21 

28 

0 

0 

28 

23 

0 

0 

23 

 

13 

0 

0 

13 

36 

0 

0 

36 

(1) ITE Trip Generation Manual, 10th Edition, using Fitted Curve Equation as directed by Whitemarsh Township 

 
Access Driveway Configuration 
The proposed development of the Longfield Farms Residential Development will require the approval of two 
(2) new access points, which will consist of a full‐movement unsignalized driveway on Butler Pike (County 
Roadway), and a right‐turn entrance/right‐turn exit driveway (no left‐turns in, no left‐turns out) to Skippack 
Pike (SR 0073). The geometry of each driveway will utilize 25’ minimum corner radii, which will enable access 
for all conventional vehicles including school buses and delivery trucks. The final design of each driveway will 
be subject to permits from the owners of each roadway. The Butler Pike driveway will require a permit from 
Montgomery County, and the Skippack Pike driveway will require a permit from PennDOT.  
 

Site Trip Distribution 
The anticipated trips to be generated by the site (as shown in Table 1) were assigned to the roadway network 
in accordance with the following trip distribution percentages for the morning and afternoon peak hours:   
 

 60% via Butler Pike to the north  

 40% via Butler Pike to the south 
 
Site trips were then assigned to the study area intersections and the proposed access driveways to Butler Pike 
and Skippack Pike based on these existing traffic patterns in the area, which are depicted on Figure 5. 
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FUTURE CONDITIONS WITH PROPOSED SITE  
DEVELOPMENT (‘Build’)  
 
The traffic volumes for the future condition with the proposed development were calculated as a combination 
of: 
 

 Background traffic and other area project traffic (‘No Build’) without the site development (Figure 4), 
and; 

 Site Traffic added to the network associated with the proposed site development project (Figure 5). 

 

 ‘Build’ Condition Traffic Volumes 
 
The 2022 background traffic volumes were combined with the site traffic to determine the total anticipated 
2022 traffic volumes with the proposed development. Total peak hour turning volumes are summarized in 
Figure 6.    
 

‘Build’ Condition Traffic Operations 
 
The LOS by lane group, approach, and overall grade for each of the study intersections for the weekday AM 
and PM peak hours for future conditions with the development of the site are shown on Table 2.   
 
The study area intersections will continue to operate at the same overall LOS grades as the 2022 ‘No‐build’ 
background conditions in both the morning and afternoon peak hours, with a maximum increase in overall 
delay of 2.3 seconds at the intersection of Skippack & Butler Pikes. The proposed left‐turn movement exiting 
the site driveway to Butler Pike is expected to operate at a LOS ‘D’ during the morning and afternoon peak 
hours, while the right‐turn exiting movement will operate at a LOS ‘B’ during the morning peak hour and a 
LOS ‘C’ during the afternoon peak hour, without the need for signalization.  The proposed right‐turn exit‐only 
driveway to Skippack Pike (SR 0073) is expected to operate at a LOS ‘B’ during both the morning and afternoon 
peak hours. 
 
The Synchro calculation worksheets are in Appendix G. 
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Table 2 
Summary of Operational Analyses 

 

Intersection  Approach 
Existing Conditions  

Opening Year (2022) 
Without Development 

Design Year (2022) 
With Development 

AM  PM  AM  PM  AM  PM 

Skippack Pike (EB/WB) 
& Butler Pike (EB/WB) 

EB L 
C (23.8) 
75/200 

C (26.7) 
100/200 

C (23.7) 
50/200 

C (26.2) 
100/200 

C (24.0) 
50/200 

C (31.7) 
100/200 

EB T/R 
D (35.7) 
450 

D (39.3) 
425 

D (46.4) 
400 

D (44.8) 
375 

D (47.3) 
425 

E (65.2) 
475 

WB L 
C (23.7) 
225/165 

C (25.8) 
200/165 

D (42.1) 
225/165 

D (43.9) 
225/165 

D (45.1) 
250/165 

E (60.6) 
275/165 

WB T 
C (31.4) 
525 

C (34.6) 
425 

D (51.4) 
550 

D (49.0) 
425 

D (52.5) 
550 

D (53.2) 
475 

WB R 
B (18.7) 
25/350 

C (25.1) 
50/350 

B (18.7) 
25/350 

C (26.2) 
50/350 

B (18.9) 
25/350 

C (28.6) 
50/350 

NB L 
D (38.2) 
50/290 

C (33.2) 
100/290 

C (24.0) 
50/290 

C (20.2) 
75/290 

C (24.0) 
50/290 

C (20.4) 
75/290 

NB T/R 
E (72.7) 
625 

F (146.1) 
1,350 

D (47.8) 
425 

F (88.2) 
925 

D (48.6) 
425 

F (76.6) 
900 

SB L 
D (38.8) 
50/125 

D (41.0) 
25/125 

C (24.1) 
50/125 

C (26.6) 
25/125 

C (24.2) 
50/125 

C (28.8) 
25/125 

SB T 
E (66.6) 
600 

D (45.8) 
475 

D (46,7) 
425 

C (28.5) 
325 

D (47.0) 
425 

C (28.4) 
350 

SB R 
D (38.3) 
150/125 

D (36.0) 
125/125 

 C (24.4) 
100/125 

C (22.4) 
100/125 

C (24.5) 
100/125 

C (22.7) 
100/125 

 
Overall Intersection 

 
D (45.2)  E (68.3)  D (44.6)  D (52.1)  D (45.5)  D (54.3) 

Skippack Pike (EB/WB) 
& Site Driveway (NB) 

EB T/R 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 

WB T 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 

NB R  N/A  N/A  N/A  N/A 
B (12.5) 

0 
B (12.5) 

0 

 
Overall Intersection 

 
A (0.0)  A (0.0)  A (0.0)  A (0.0)  A (0.0)  A (0.0) 

Butler Pike (NB/SB) & 
Broad Axe Tavern 
Driveway (EB) 

NB L/T 
A (0.0) 

0 
A (8.9) 

0 
A (0.0) 

0 
A (8.9) 

0 
A (0.0) 

0 
A (9.0) 

0 

SB T/R 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 

EB L/R 
A (0.0) 

0 
B (13.5) 

25 
A (0.0) 

0 
B (13.7) 

25 
A (0.0) 

0 
B (13.9) 

25 

 
Overall Intersection 

 
A (0.0)  A (0.2)  A (0.0)  A (0.2)  A (0.0)  A (0.2) 

  A (8.5) ‐ Level of Service (Avg. Delay in seconds) 
100/200 – 95% Queue/Auxiliary Lane Storage Length (if applicable, in feet) 
*Based upon Synchro V10 model, HCM 6th Edition Methodology 
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Table 2 
Summary of Operational Analyses (continued) 

Intersection  Approach 
Existing Conditions  

Opening Year (2022) 
Without Development 

Opening Year (2022) 
With Development 

AM  PM  AM  PM  AM  PM 

Butler Pike (NB/SB) & 
Phil’s Tavern Driveway 
(EB)/Parking Lot 
Driveway (WB) 

NB L/T 
A (0.0) 

0 
A (8.9) 

0 
A (0.0) 

0 
A (8.9) 

0 
A (0.0) 

0 
A (9.0) 
25 

SB L/T/R 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 

EB L/T/R 
A (0.0) 

0 
D (26.4) 

25 
A (0.0) 

0 
D (28.4) 

25 
A (0.0) 

0 
D (29.5) 

25 

WB L/T/R 
A (0.0) 

0 
B (13.8) 

25 
A (0.0) 

0 
B (14.6) 

25 
A (0.0) 

0 
B (14.8) 

25 

 
Overall Intersection 

 
A (0.0)  A (0.5)  A (0.0)  A (0.5)  A (0.0)  A (0.5) 

Butler Pike (NB/SB) & 
Splitrail Lane (EB) 

NB L/T 
A (0.0) 

0 
A (8.7) 

0 
A (0.0) 

0 
A (8.8) 

0 
A (0.0) 

0 
B (11.0) 

0 

SB T/R 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 
0/0 

A (0.0) 
0/0 

EB L/R 
C (20.3) 

25 
D (25.1) 

25 
C (21.1) 

25 
D (26.5) 

25 
C (21.4) 

25 
D (27.3) 

25 

 
Overall Intersection 

 
A (0.2)  A (0.1)  A (0.2)  A (0.1)  A (0.2)  A (0.4) 

Butler Pike (NB/SB) & 
Site Driveway (WB) 

NB T/R 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 

SB T/L 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 
A (0.0) 

0 
A (8.5) 

0 
A (9.6) 

0 

WB L  N/A  N/A  N/A  N/A 
D (28.0) 

25 
D (33.9) 

25 

WB R  N/A  N/A  N/A  N/A 
B (11.7) 

25 
C (15.0) 

25 

 
Overall Intersection 

 
A (0.0)  A (0.0)  A (0.0)  A (0.0)  A (0.3)  A (0.2) 

Butler Pike (NB/SB) & 
Norristown Road (EB) 
 

NB L/T 
A (5.3) 
75 

A (9.3) 
175 

A (5.5) 
75 

B (10.0) 
175 

A (5.6) 
75 

B (10.6) 
175 

SB T/R 
B (11.6) 
250 

B (12.9) 
250 

B (13.9) 
250 

B (15.0) 
250 

B (14.3) 
250 

B (16.4) 
275 

EB L/R 
C (29.0) 
150 

C (34.3) 
250 

C (29.7) 
125 

C (28.9) 
175 

C (29.8) 
125 

C (30.0) 
225 

 
Overall Intersection 

 
B (12.8)  B (16.6)  B (14.3)  B (16.5)  B (14.5)  B (17.5) 

       A (8.5) ‐ Level of Service (Avg. Delay in seconds) 
100/200 – 95% Queue/Auxiliary Lane Storage Length (if applicable, in feet) 
*Based upon Synchro V10 model, HCM 6th Edition Methodology 
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As shown in Table 2, the anticipated impact of the site generated traffic on the adjacent roadway network is 
minimal, with all study area intersections functioning at the same overall Level of Service with or without the 
proposed development. 

Driveway Sight Distance 
As shown on the proposed site plan for the development, the required safe sight distance values outlined by 
Montgomery County and PennDOT criteria for the posted speed along Butler Pike will be provided for both 
site driveways.  

Table 3 
Site Access Driveway Sight Distance 

Site Driveway  Direction  Speed Limit 
Desirable Sight 

Distance 

Minimum Safe 
Stopping Sight 

Distance 

Available Sight 
Distance 

Butler Pike 

Entering Left‐turn  35 MPH  300’  260’  1,000’+ 

Exiting, looking left  35 MPH  440’  260’  440’* 

Exiting, looking right  35 MPH  350’  260’  800’+ 

Skippack  Pike  (SR 
0073) 

Exiting, looking left  45 MPH  635’  383’  420’** 

*Will be provided with removal of trees as part of final design 
**Measured to intersection with Skippack Pike 
 

Auxiliary Turn Lane Warrant Evaluation 
A preliminary review of the need for Auxiliary Turn Lanes (right‐turn, left‐turn) using PennDOT criteria for the 
proposed  intersection of the site driveway with Butler Pike  indicates that a separate right turn  lane  is not 
warranted, but that a 75’ left‐turn lane for traffic entering the proposed site driveway may be warranted. As 
Butler Pike is a Montgomery County owned roadway, it is our understanding that any new access driveway 
will  require  a  County  Roadway  Occupancy  Permit,  and  we  will  further  coordinate  the  design  of  this 
intersection with both Whitemarsh Township and Montgomery County. The detailed analysis worksheets are 
contained in Appendix H. 
 

Traffic Signal Warrant Evaluation 
The expected traffic volume at the proposed site access driveway to Butler Pike falls well below the threshold 
for  the  consideration of  the  installation of  a  traffic  signal. The proposed  right‐turn exit‐only driveway  to 
Skippack Pike (SR 0073) will not require signalization. 
 
Pedestrian Network Connectivity 
The proposed development will  include an  internal  trail network  that will  facilitate pedestrian circulation 
throughout the property and will connect to the adjacent office building property as well as both Butler Pike 
and Skippack Pike. The pedestrian network will extend along the property frontage of both Butler Pike and 
Skippack Pike (SR 0073). The pedestrian network will be ADA compliant. 
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CONCLUSIONS 
The  report  reviews  overall  intersection  performance  as  well  as  locations  where  site  traffic  changes 
intersection  performance  grades.  The  impact  of  the  proposed  Longfield  Farms  residential  development 
results in an increase in overall intersection delay of less than 10 seconds at each intersection analyzed in this 
study, and each will operate at  the same overall Level of Service  (LOS) with or without  the proposed site 
development.  We offer the following summary and conclusions regarding the proposed development and 
adjacent roadway network: 
 

 The proposed site is anticipated to generate 28 new trips (combined entering/exiting) during the weekday 
AM peak hour, and 36 new trips (combined entering/exiting) during the weekday PM peak hour; 
 

 As noted above and  in Table 2,  the  impact of  the proposed development on  the adjacent  signalized 
intersections of Skippack Pike & Butler Pike, and Butler Pike and Norristown Road, is minor, and within 
the allowable impact range where PennDOT would not require mitigation; 
 

 The proposed site driveways will provide adequate sight distance for entering and exiting traffic to and 
from Butler Pike and Skippack Pike; 
 

 The proposed access driveways to Butler Pike and Skippack Pike will operate at acceptable overall Levels 
of Service during both the weekday AM and PM peak hours; 

 

 The anticipated maximum queue on the northbound approach of Butler Pike, extending from Skippack 
Pike, will at times extend to the proposed main (southern) access driveway of the site, which is as similar 
condition that would exist without any development of the site; 
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Montgomery County, PA
Skippack Pike & Butler Pike
Thursday, December 20, 2018
Location: 40.139007, -
75.244196

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Skippack Pike-
Butler Pike
Site Code:
Start Date: 12/20/2018
Page No: 1

Turning Movement Data

Start
Time

Skippack Pike Skippack Pike Butler Pike Butler Pike

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 15 114 4 1 0 0 134 40 118 5 3 0 0 166 10 46 35 0 0 0 91 10 103 13 6 0 0 132 523

7:15 AM 20 110 5 0 0 1 135 49 123 9 2 0 0 183 11 68 40 1 0 0 120 13 103 11 9 0 0 136 574

7:30 AM 20 108 8 0 0 0 136 80 129 6 2 0 0 217 9 72 30 0 0 0 111 6 124 7 9 0 0 146 610

7:45 AM 16 87 5 0 0 0 108 61 140 5 3 0 0 209 6 66 32 2 0 0 106 9 113 9 11 0 0 142 565

Hourly Total 71 419 22 1 0 1 513 230 510 25 10 0 0 775 36 252 137 3 0 0 428 38 443 40 35 0 0 556 2272

8:00 AM 21 95 8 2 0 0 126 47 131 5 2 0 0 185 11 94 45 4 0 0 154 10 93 35 2 0 1 140 605

8:15 AM 12 92 6 6 0 0 116 77 152 5 4 0 0 238 14 57 23 2 0 0 96 14 93 29 3 0 0 139 589

8:30 AM 13 95 12 1 0 0 121 66 128 9 4 0 0 207 8 53 34 1 0 0 96 9 124 21 7 0 0 161 585

8:45 AM 11 80 18 0 0 0 109 74 139 4 1 0 1 218 12 57 29 3 0 0 101 12 97 22 4 0 0 135 563

Hourly Total 57 362 44 9 0 0 472 264 550 23 11 0 1 848 45 261 131 10 0 0 447 45 407 107 16 0 1 575 2342

*** BREAK *** - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

4:00 PM 9 85 12 1 0 0 107 42 106 5 7 0 0 160 20 110 56 4 0 0 190 7 80 14 4 0 0 105 562

4:15 PM 24 85 8 0 0 0 117 51 87 6 4 0 0 148 23 103 47 1 0 0 174 10 84 10 4 0 0 108 547

4:30 PM 16 69 6 0 0 0 91 35 100 3 4 0 0 142 24 119 43 4 0 0 190 6 86 20 4 0 0 116 539

4:45 PM 30 82 5 1 0 0 118 25 50 6 2 0 0 83 22 116 57 5 0 0 200 11 93 19 7 0 0 130 531

Hourly Total 79 321 31 2 0 0 433 153 343 20 17 0 0 533 89 448 203 14 0 0 754 34 343 63 19 0 0 459 2179

5:00 PM 21 93 4 1 0 0 119 59 114 2 10 0 0 185 17 122 50 6 0 0 195 3 89 26 0 0 0 118 617

5:15 PM 15 67 11 1 0 1 94 66 111 0 8 0 0 185 22 112 47 10 0 0 191 5 95 22 2 0 0 124 594

5:30 PM 33 76 8 0 0 2 117 61 115 1 6 0 0 183 16 106 41 3 0 0 166 2 92 23 0 0 0 117 583

5:45 PM 23 65 7 0 0 0 95 37 75 5 7 0 0 124 19 116 33 1 0 0 169 7 72 11 1 0 0 91 479

Hourly Total 92 301 30 2 0 3 425 223 415 8 31 0 0 677 74 456 171 20 0 0 721 17 348 82 3 0 0 450 2273

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

299 1403 127 14 0 4 1843 870 1818 76 69 0 1 2833 244 1417 642 47 0 0 2350 134 1541 292 73 0 1 2040 9066

Approach
%

16.2 76.1 6.9 0.8 0.0 - - 30.7 64.2 2.7 2.4 0.0 - - 10.4 60.3 27.3 2.0 0.0 - - 6.6 75.5 14.3 3.6 0.0 - - -

Total % 3.3 15.5 1.4 0.2 0.0 - 20.3 9.6 20.1 0.8 0.8 0.0 - 31.2 2.7 15.6 7.1 0.5 0.0 - 25.9 1.5 17.0 3.2 0.8 0.0 - 22.5 -

Lights 292 1357 121 14 0 - 1784 854 1766 76 69 0 - 2765 230 1385 630 47 0 - 2292 130 1504 282 73 0 - 1989 8830

% Lights 97.7 96.7 95.3 100.0 - - 96.8 98.2 97.1 100.0 100.0 - - 97.6 94.3 97.7 98.1 100.0 - - 97.5 97.0 97.6 96.6 100.0 - - 97.5 97.4

Buses 3 10 2 0 0 - 15 6 19 0 0 0 - 25 1 12 6 0 0 - 19 1 12 4 0 0 - 17 76

% Buses 1.0 0.7 1.6 0.0 - - 0.8 0.7 1.0 0.0 0.0 - - 0.9 0.4 0.8 0.9 0.0 - - 0.8 0.7 0.8 1.4 0.0 - - 0.8 0.8

Trucks 4 36 4 0 0 - 44 10 33 0 0 0 - 43 13 20 6 0 0 - 39 3 25 6 0 0 - 34 160

% Trucks 1.3 2.6 3.1 0.0 - - 2.4 1.1 1.8 0.0 0.0 - - 1.5 5.3 1.4 0.9 0.0 - - 1.7 2.2 1.6 2.1 0.0 - - 1.7 1.8

Bicycles
on

Crosswalk
- - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - 0.0 - - - - - - 0.0 - - - - - - - - - - - - - 0.0 - -

Pedestrian
s

- - - - - 4 - - - - - - 1 - - - - - - 0 - - - - - - 1 - -

%
Pedestrian

s
- - - - - 100.0 - - - - - - 100.0 - - - - - - - - - - - - - 100.0 - -



 

Montgomery County, PA
Skippack Pike & Butler Pike
Thursday, December 20, 2018
Location: 40.139007, -
75.244196

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Skippack Pike-
Butler Pike
Site Code:
Start Date: 12/20/2018
Page No: 2

12/20/2018 7:00 AM
Ending At
12/20/2018 6:15 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Butler Pike [SB]

Out In Total
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Turning Movement Data Plot



 

Montgomery County, PA
Skippack Pike & Butler Pike
Thursday, December 20, 2018
Location: 40.139007, -
75.244196

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Skippack Pike-
Butler Pike
Site Code:
Start Date: 12/20/2018
Page No: 3

Turning Movement Peak Hour Data (7:30 AM)

Start
Time

Skippack Pike Skippack Pike Butler Pike Butler Pike

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

7:30 AM 20 108 8 0 0 0 136 80 129 6 2 0 0 217 9 72 30 0 0 0 111 6 124 7 9 0 0 146 610

7:45 AM 16 87 5 0 0 0 108 61 140 5 3 0 0 209 6 66 32 2 0 0 106 9 113 9 11 0 0 142 565

8:00 AM 21 95 8 2 0 0 126 47 131 5 2 0 0 185 11 94 45 4 0 0 154 10 93 35 2 0 1 140 605

8:15 AM 12 92 6 6 0 0 116 77 152 5 4 0 0 238 14 57 23 2 0 0 96 14 93 29 3 0 0 139 589

Total 69 382 27 8 0 0 486 265 552 21 11 0 0 849 40 289 130 8 0 0 467 39 423 80 25 0 1 567 2369

Approach
%

14.2 78.6 5.6 1.6 0.0 - - 31.2 65.0 2.5 1.3 0.0 - - 8.6 61.9 27.8 1.7 0.0 - - 6.9 74.6 14.1 4.4 0.0 - - -

Total % 2.9 16.1 1.1 0.3 0.0 - 20.5 11.2 23.3 0.9 0.5 0.0 - 35.8 1.7 12.2 5.5 0.3 0.0 - 19.7 1.6 17.9 3.4 1.1 0.0 - 23.9 -

PHF
0.82

1
0.884 0.844 0.333 0.000 - 0.893 0.828 0.908 0.875 0.688 0.000 - 0.892 0.714 0.769 0.722 0.500 0.000 - 0.758 0.696 0.853 0.571 0.568 0.000 - 0.971 0.971

Lights 69 362 24 8 0 - 463 258 531 21 11 0 - 821 38 277 127 8 0 - 450 36 406 74 25 0 - 541 2275

% Lights
100.

0
94.8 88.9 100.0 - - 95.3 97.4 96.2 100.0 100.0 - - 96.7 95.0 95.8 97.7 100.0 - - 96.4 92.3 96.0 92.5 100.0 - - 95.4 96.0

Buses 0 2 1 0 0 - 3 2 10 0 0 0 - 12 0 2 2 0 0 - 4 0 6 3 0 0 - 9 28

% Buses 0.0 0.5 3.7 0.0 - - 0.6 0.8 1.8 0.0 0.0 - - 1.4 0.0 0.7 1.5 0.0 - - 0.9 0.0 1.4 3.8 0.0 - - 1.6 1.2

Trucks 0 18 2 0 0 - 20 5 11 0 0 0 - 16 2 10 1 0 0 - 13 3 11 3 0 0 - 17 66

% Trucks 0.0 4.7 7.4 0.0 - - 4.1 1.9 2.0 0.0 0.0 - - 1.9 5.0 3.5 0.8 0.0 - - 2.8 7.7 2.6 3.8 0.0 - - 3.0 2.8

Bicycles
on

Crosswalk
- - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - - - - - 0.0 - -

Pedestrian
s

- - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 1 - -

%
Pedestrian

s
- - - - - - - - - - - - - - - - - - - - - - - - - - 100.0 - -

BKeaveney
Highlight

BKeaveney
Highlight

BKeaveney
Highlight

BKeaveney
Highlight
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Highlight
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Montgomery County, PA
Skippack Pike & Butler Pike
Thursday, December 20, 2018
Location: 40.139007, -
75.244196

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Skippack Pike-
Butler Pike
Site Code:
Start Date: 12/20/2018
Page No: 4

Peak Hour Data

12/20/2018 7:30 AM
Ending At
12/20/2018 8:30 AM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Butler Pike [SB]

Out In Total

378 541 919

2 9 11

10 17 27

0 0 0

0 0 0
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Turning Movement Peak Hour Data Plot (7:30 AM)



 

Montgomery County, PA
Skippack Pike & Butler Pike
Thursday, December 20, 2018
Location: 40.139007, -
75.244196

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Skippack Pike-
Butler Pike
Site Code:
Start Date: 12/20/2018
Page No: 5

Turning Movement Peak Hour Data (4:45 PM)

Start
Time

Skippack Pike Skippack Pike Butler Pike Butler Pike

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

4:45 PM 30 82 5 1 0 0 118 25 50 6 2 0 0 83 22 116 57 5 0 0 200 11 93 19 7 0 0 130 531

5:00 PM 21 93 4 1 0 0 119 59 114 2 10 0 0 185 17 122 50 6 0 0 195 3 89 26 0 0 0 118 617

5:15 PM 15 67 11 1 0 1 94 66 111 0 8 0 0 185 22 112 47 10 0 0 191 5 95 22 2 0 0 124 594

5:30 PM 33 76 8 0 0 2 117 61 115 1 6 0 0 183 16 106 41 3 0 0 166 2 92 23 0 0 0 117 583

Total 99 318 28 3 0 3 448 211 390 9 26 0 0 636 77 456 195 24 0 0 752 21 369 90 9 0 0 489 2325

Approach
%

22.1 71.0 6.3 0.7 0.0 - - 33.2 61.3 1.4 4.1 0.0 - - 10.2 60.6 25.9 3.2 0.0 - - 4.3 75.5 18.4 1.8 0.0 - - -

Total % 4.3 13.7 1.2 0.1 0.0 - 19.3 9.1 16.8 0.4 1.1 0.0 - 27.4 3.3 19.6 8.4 1.0 0.0 - 32.3 0.9 15.9 3.9 0.4 0.0 - 21.0 -

PHF
0.75

0
0.855 0.636 0.750 0.000 - 0.941 0.799 0.848 0.375 0.650 0.000 - 0.859 0.875 0.934 0.855 0.600 0.000 - 0.940 0.477 0.971 0.865 0.321 0.000 - 0.940 0.942

Lights 98 316 28 3 0 - 445 211 387 9 26 0 - 633 76 453 194 24 0 - 747 20 365 90 9 0 - 484 2309

% Lights 99.0 99.4 100.0 100.0 - - 99.3 100.0 99.2 100.0 100.0 - - 99.5 98.7 99.3 99.5 100.0 - - 99.3 95.2 98.9 100.0 100.0 - - 99.0 99.3

Buses 0 0 0 0 0 - 0 0 1 0 0 0 - 1 0 3 0 0 0 - 3 1 1 0 0 0 - 2 6

% Buses 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.3 0.0 0.0 - - 0.2 0.0 0.7 0.0 0.0 - - 0.4 4.8 0.3 0.0 0.0 - - 0.4 0.3

Trucks 1 2 0 0 0 - 3 0 2 0 0 0 - 2 1 0 1 0 0 - 2 0 3 0 0 0 - 3 10

% Trucks 1.0 0.6 0.0 0.0 - - 0.7 0.0 0.5 0.0 0.0 - - 0.3 1.3 0.0 0.5 0.0 - - 0.3 0.0 0.8 0.0 0.0 - - 0.6 0.4

Bicycles
on

Crosswalk
- - - - - 0 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - 0.0 - - - - - - - - - - - - - - - - - - - - - - -

Pedestrian
s

- - - - - 3 - - - - - - 0 - - - - - - 0 - - - - - - 0 - -

%
Pedestrian

s
- - - - - 100.0 - - - - - - - - - - - - - - - - - - - - - - -
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Montgomery County, PA
Skippack Pike & Butler Pike
Thursday, December 20, 2018
Location: 40.139007, -
75.244196

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Skippack Pike-
Butler Pike
Site Code:
Start Date: 12/20/2018
Page No: 6

Peak Hour Data

12/20/2018 4:45 PM
Ending At
12/20/2018 5:45 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Butler Pike [SB]

Out In Total

586 484 1070

3 2 5
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Turning Movement Peak Hour Data Plot (4:45 PM)



File Name : BK 0515 - 2
Site Code : 02
Start Date : 5/15/2014
Page No : 1

Location: Montgomery County, PA
Intersection: Butler Pike/Bord Axe Tav.
Date: Thursday, May 15, 2014
Counter: MIO PB

Groups Printed- Cars - Heavy Vehicles
Butler Pike
Southbound

Butler Pike
Northbound

Broad Axe Tavern Entrance
Eastbound

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
04:00 PM 1 124 0 125 195 1 0 196 2 1 0 3 324
04:15 PM 2 139 0 141 178 4 0 182 8 0 0 8 331
04:30 PM 0 136 0 136 167 1 0 168 3 0 0 3 307
04:45 PM 2 139 0 141 200 2 0 202 2 0 0 2 345

Total 5 538 0 543 740 8 0 748 15 1 0 16 1307

05:00 PM 2 149 0 151 168 0 0 168 4 1 0 5 324
05:15 PM 2 145 0 147 188 2 0 190 2 0 0 2 339
05:30 PM 4 165 0 169 193 1 0 194 5 0 0 5 368
05:45 PM 4 158 0 162 176 3 0 179 4 0 0 4 345

Total 12 617 0 629 725 6 0 731 15 1 0 16 1376

Grand Total 17 1155 0 1172 1465 14 0 1479 30 2 0 32 2683
Apprch % 1.5 98.5 0  99.1 0.9 0  93.8 6.2 0   

Total % 0.6 43 0 43.7 54.6 0.5 0 55.1 1.1 0.1 0 1.2
Cars 17 1132 0 1149 1433 14 0 1447 30 2 0 32 2628

% Cars 100 98 0 98 97.8 100 0 97.8 100 100 0 100 98
Heavy Vehicles 0 23 0 23 32 0 0 32 0 0 0 0 55

% Heavy Vehicles 0 2 0 2 2.2 0 0 2.2 0 0 0 0 2
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File Name : BK 0515 - 2
Site Code : 02
Start Date : 5/15/2014
Page No : 2

Butler Pike
Southbound

Butler Pike
Northbound

Broad Axe Tavern Entrance
Eastbound

Start Time Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 2 139 0 141 200 2 0 202 2 0 0 2 345
05:00 PM 2 149 0 151 168 0 0 168 4 1 0 5 324
05:15 PM 2 145 0 147 188 2 0 190 2 0 0 2 339
05:30 PM 4 165 0 169 193 1 0 194 5 0 0 5 368

Total Volume 10 598 0 608 749 5 0 754 13 1 0 14 1376
% App. Total 1.6 98.4 0  99.3 0.7 0  92.9 7.1 0   

PHF .625 .906 .000 .899 .936 .625 .000 .933 .650 .250 .000 .700 .935
Cars 10 593 0 603 734 5 0 739 13 1 0 14 1356

% Cars 100 99.2 0 99.2 98.0 100 0 98.0 100 100 0 100 98.5
Heavy Vehicles 0 5 0 5 15 0 0 15 0 0 0 0 20

% Heavy Vehicles 0 0.8 0 0.8 2.0 0 0 2.0 0 0 0 0 1.5
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File Name : BK 0515 - 3
Site Code : 03
Start Date : 5/15/2014
Page No : 1

Location: Montgomery County, PA
Intersection: Butler PIke/Phil's Tavern
Date: Thursday, May 15, 2014
Counter:  MIO PB

Groups Printed- Cars - Heavy Vehicles
Butler Pike
Southbound

Extra Parking Lot
Westbound

Butler Pike
Northbound

Phils Tavern Entrance
Eastbound

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

04:00 PM 1 131 1 0 133 1 0 0 0 1 1 207 1 0 209 0 0 0 0 0 343
04:15 PM 7 139 2 0 148 3 0 0 0 3 0 171 2 0 173 0 0 3 0 3 327
04:30 PM 3 143 1 0 147 2 0 1 0 3 0 167 3 0 170 1 0 0 0 1 321
04:45 PM 3 132 0 0 135 2 0 0 0 2 2 205 1 0 208 1 0 1 0 2 347

Total 14 545 4 0 563 8 0 1 0 9 3 750 7 0 760 2 0 4 0 6 1338

05:00 PM 4 141 0 0 145 3 0 0 0 3 1 146 1 0 148 3 0 1 0 4 300
05:15 PM 13 140 0 0 153 2 0 0 0 2 1 185 0 0 186 1 0 2 0 3 344
05:30 PM 5 172 0 0 177 2 0 0 0 2 0 175 8 0 183 0 0 1 0 1 363
05:45 PM 7 145 0 0 152 2 0 0 0 2 0 192 5 0 197 3 2 1 0 6 357

Total 29 598 0 0 627 9 0 0 0 9 2 698 14 0 714 7 2 5 0 14 1364

Grand Total 43 1143 4 0 1190 17 0 1 0 18 5 1448 21 0 1474 9 2 9 0 20 2702
Apprch % 3.6 96.1 0.3 0  94.4 0 5.6 0  0.3 98.2 1.4 0  45 10 45 0   

Total % 1.6 42.3 0.1 0 44 0.6 0 0 0 0.7 0.2 53.6 0.8 0 54.6 0.3 0.1 0.3 0 0.7
Cars 43 1122 4 0 1169 17 0 1 0 18 5 1418 21 0 1444 9 2 9 0 20 2651

% Cars 100 98.2 100 0 98.2 100 0 100 0 100 100 97.9 100 0 98 100 100 100 0 100 98.1
Heavy Vehicles 0 21 0 0 21 0 0 0 0 0 0 30 0 0 30 0 0 0 0 0 51
% Heavy Vehicles 0 1.8 0 0 1.8 0 0 0 0 0 0 2.1 0 0 2 0 0 0 0 0 1.9
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File Name : BK 0515 - 3
Site Code : 03
Start Date : 5/15/2014
Page No : 2

Butler Pike
Southbound

Extra Parking Lot
Westbound

Butler Pike
Northbound

Phils Tavern Entrance
Eastbound

Start Time Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

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

05:00 PM 4 141 0 0 145 3 0 0 0 3 1 146 1 0 148 3 0 1 0 4 300
05:15 PM 13 140 0 0 153 2 0 0 0 2 1 185 0 0 186 1 0 2 0 3 344
05:30 PM 5 172 0 0 177 2 0 0 0 2 0 175 8 0 183 0 0 1 0 1 363
05:45 PM 7 145 0 0 152 2 0 0 0 2 0 192 5 0 197 3 2 1 0 6 357

Total Volume 29 598 0 0 627 9 0 0 0 9 2 698 14 0 714 7 2 5 0 14 1364
% App. Total 4.6 95.4 0 0  100 0 0 0  0.3 97.8 2 0  50 14.3 35.7 0   

PHF .558 .869 .000 .000 .886 .750 .000 .000 .000 .750 .500 .909 .438 .000 .906 .583 .250 .625 .000 .583 .939
Cars 29 594 0 0 623 9 0 0 0 9 2 687 14 0 703 7 2 5 0 14 1349

% Cars 100 99.3 0 0 99.4 100 0 0 0 100 100 98.4 100 0 98.5 100 100 100 0 100 98.9
Heavy Vehicles 0 4 0 0 4 0 0 0 0 0 0 11 0 0 11 0 0 0 0 0 15
% Heavy Vehicles 0 0.7 0 0 0.6 0 0 0 0 0 0 1.6 0 0 1.5 0 0 0 0 0 1.1
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Montgomery County, PA
Butler Pike & Split Rail Lane
Thursday, December 20, 2018
Location: 40.137777, -
75.245447

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Butler Pike-
Spiltrail Lane
Site Code:
Start Date: 12/20/2018
Page No: 1

Turning Movement Data

Start Time

Splitrail Lane Butler Pike Butler Pike

Eastbound Northbound Southbound

Left Right U-Turn Peds
App.
Total

Left Thru U-Turn Peds
App.
Total

Thru Right U-Turn Peds
App.
Total

Int. Total

7:00 AM 4 0 0 0 4 1 93 0 0 94 147 0 0 0 147 245

7:15 AM 1 2 0 1 3 0 113 0 0 113 155 1 0 0 156 272

7:30 AM 4 0 0 0 4 0 112 0 0 112 206 1 0 0 207 323

7:45 AM 1 4 0 0 5 0 117 0 0 117 181 1 0 0 182 304

Hourly Total 10 6 0 1 16 1 435 0 0 436 689 3 0 0 692 1144

8:00 AM 1 2 0 0 3 0 145 0 0 145 144 2 0 0 146 294

8:15 AM 1 0 0 0 1 0 97 0 0 97 185 0 0 0 185 283

8:30 AM 1 0 0 0 1 1 97 0 0 98 205 0 0 0 205 304

8:45 AM 2 3 0 0 5 0 100 0 0 100 183 0 0 0 183 288

Hourly Total 5 5 0 0 10 1 439 0 0 440 717 2 0 0 719 1169

*** BREAK *** - - - - - - - - - - - - - - - -

4:00 PM 2 1 0 0 3 0 180 0 0 180 133 2 0 0 135 318

4:15 PM 2 0 0 0 2 2 184 0 0 186 143 2 0 0 145 333

4:30 PM 2 0 0 1 2 1 188 0 1 189 125 2 0 0 127 318

4:45 PM 0 1 0 1 1 0 200 0 0 200 118 2 0 0 120 321

Hourly Total 6 2 0 2 8 3 752 0 1 755 519 8 0 0 527 1290

5:00 PM 0 0 0 0 0 2 197 0 0 199 152 5 0 0 157 356

5:15 PM 3 0 0 0 3 1 180 0 0 181 159 0 0 0 159 343

5:30 PM 0 0 0 0 0 1 165 0 0 166 152 1 0 0 153 319

5:45 PM 2 1 0 0 3 1 159 0 0 160 105 1 0 0 106 269

Hourly Total 5 1 0 0 6 5 701 0 0 706 568 7 0 0 575 1287

6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 26 14 0 3 40 10 2327 0 1 2337 2493 20 0 0 2513 4890

Approach % 65.0 35.0 0.0 - - 0.4 99.6 0.0 - - 99.2 0.8 0.0 - - -

Total % 0.5 0.3 0.0 - 0.8 0.2 47.6 0.0 - 47.8 51.0 0.4 0.0 - 51.4 -

Lights 25 13 0 - 38 8 2268 0 - 2276 2434 19 0 - 2453 4767

% Lights 96.2 92.9 - - 95.0 80.0 97.5 - - 97.4 97.6 95.0 - - 97.6 97.5

Buses 0 0 0 - 0 0 17 0 - 17 19 0 0 - 19 36

% Buses 0.0 0.0 - - 0.0 0.0 0.7 - - 0.7 0.8 0.0 - - 0.8 0.7

Trucks 1 1 0 - 2 2 42 0 - 44 40 1 0 - 41 87

% Trucks 3.8 7.1 - - 5.0 20.0 1.8 - - 1.9 1.6 5.0 - - 1.6 1.8

Bicycles on
Crosswalk

- - - 0 - - - - 0 - - - - 0 - -

% Bicycles on
Crosswalk

- - - 0.0 - - - - 0.0 - - - - - - -

Pedestrians - - - 3 - - - - 1 - - - - 0 - -

% Pedestrians - - - 100.0 - - - - 100.0 - - - - - - -



 

Montgomery County, PA
Butler Pike & Split Rail Lane
Thursday, December 20, 2018
Location: 40.137777, -
75.245447

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Butler Pike-
Spiltrail Lane
Site Code:
Start Date: 12/20/2018
Page No: 2

12/20/2018 7:00 AM
Ending At
12/20/2018 6:15 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Butler Pike [SB]

Out In Total
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Montgomery County, PA
Butler Pike & Split Rail Lane
Thursday, December 20, 2018
Location: 40.137777, -
75.245447

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Butler Pike-
Spiltrail Lane
Site Code:
Start Date: 12/20/2018
Page No: 3

Turning Movement Peak Hour Data (7:30 AM)

Start Time

Splitrail Lane Butler Pike Butler Pike

Eastbound Northbound Southbound

Left Right U-Turn Peds
App.
Total

Left Thru U-Turn Peds
App.
Total

Thru Right U-Turn Peds
App.
Total

Int. Total

7:30 AM 4 0 0 0 4 0 112 0 0 112 206 1 0 0 207 323

7:45 AM 1 4 0 0 5 0 117 0 0 117 181 1 0 0 182 304

8:00 AM 1 2 0 0 3 0 145 0 0 145 144 2 0 0 146 294

8:15 AM 1 0 0 0 1 0 97 0 0 97 185 0 0 0 185 283

Total 7 6 0 0 13 0 471 0 0 471 716 4 0 0 720 1204

Approach % 53.8 46.2 0.0 - - 0.0 100.0 0.0 - - 99.4 0.6 0.0 - - -

Total % 0.6 0.5 0.0 - 1.1 0.0 39.1 0.0 - 39.1 59.5 0.3 0.0 - 59.8 -

PHF 0.438 0.375 0.000 - 0.650 0.000 0.812 0.000 - 0.812 0.869 0.500 0.000 - 0.870 0.932

Lights 7 6 0 - 13 0 450 0 - 450 689 4 0 - 693 1156

% Lights 100.0 100.0 - - 100.0 - 95.5 - - 95.5 96.2 100.0 - - 96.3 96.0

Buses 0 0 0 - 0 0 5 0 - 5 8 0 0 - 8 13

% Buses 0.0 0.0 - - 0.0 - 1.1 - - 1.1 1.1 0.0 - - 1.1 1.1

Trucks 0 0 0 - 0 0 16 0 - 16 19 0 0 - 19 35

% Trucks 0.0 0.0 - - 0.0 - 3.4 - - 3.4 2.7 0.0 - - 2.6 2.9

Bicycles on
Crosswalk

- - - 0 - - - - 0 - - - - 0 - -

% Bicycles on
Crosswalk

- - - - - - - - - - - - - - - -

Pedestrians - - - 0 - - - - 0 - - - - 0 - -

% Pedestrians - - - - - - - - - - - - - - - -

BKeaveney
Highlight

BKeaveney
Highlight

BKeaveney
Highlight

BKeaveney
Highlight

BKeaveney
Highlight

BKeaveney
Highlight



 

Montgomery County, PA
Butler Pike & Split Rail Lane
Thursday, December 20, 2018
Location: 40.137777, -
75.245447

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Butler Pike-
Spiltrail Lane
Site Code:
Start Date: 12/20/2018
Page No: 4

Peak Hour Data

12/20/2018 7:30 AM
Ending At
12/20/2018 8:30 AM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Butler Pike [SB]

Out In Total
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0 0 0

0 0 0
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4 689 0 0

0 8 0 0

0 19 0 0

0 0 0 0

0 0 0 0

4 716 0 0
R T U P
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0 0 0
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Out In Total
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Montgomery County, PA
Butler Pike & Split Rail Lane
Thursday, December 20, 2018
Location: 40.137777, -
75.245447

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Butler Pike-
Spiltrail Lane
Site Code:
Start Date: 12/20/2018
Page No: 5

Turning Movement Peak Hour Data (4:45 PM)

Start Time

Splitrail Lane Butler Pike Butler Pike

Eastbound Northbound Southbound

Left Right U-Turn Peds
App.
Total

Left Thru U-Turn Peds
App.
Total

Thru Right U-Turn Peds
App.
Total

Int. Total

4:45 PM 0 1 0 1 1 0 200 0 0 200 118 2 0 0 120 321

5:00 PM 0 0 0 0 0 2 197 0 0 199 152 5 0 0 157 356

5:15 PM 3 0 0 0 3 1 180 0 0 181 159 0 0 0 159 343

5:30 PM 0 0 0 0 0 1 165 0 0 166 152 1 0 0 153 319

Total 3 1 0 1 4 4 742 0 0 746 581 8 0 0 589 1339

Approach % 75.0 25.0 0.0 - - 0.5 99.5 0.0 - - 98.6 1.4 0.0 - - -

Total % 0.2 0.1 0.0 - 0.3 0.3 55.4 0.0 - 55.7 43.4 0.6 0.0 - 44.0 -

PHF 0.250 0.250 0.000 - 0.333 0.500 0.928 0.000 - 0.933 0.914 0.400 0.000 - 0.926 0.940

Lights 3 0 0 - 3 4 737 0 - 741 576 8 0 - 584 1328

% Lights 100.0 0.0 - - 75.0 100.0 99.3 - - 99.3 99.1 100.0 - - 99.2 99.2

Buses 0 0 0 - 0 0 2 0 - 2 1 0 0 - 1 3

% Buses 0.0 0.0 - - 0.0 0.0 0.3 - - 0.3 0.2 0.0 - - 0.2 0.2

Trucks 0 1 0 - 1 0 3 0 - 3 4 0 0 - 4 8

% Trucks 0.0 100.0 - - 25.0 0.0 0.4 - - 0.4 0.7 0.0 - - 0.7 0.6

Bicycles on
Crosswalk

- - - 0 - - - - 0 - - - - 0 - -

% Bicycles on
Crosswalk

- - - 0.0 - - - - - - - - - - - -

Pedestrians - - - 1 - - - - 0 - - - - 0 - -

% Pedestrians - - - 100.0 - - - - - - - - - - - -

BKeaveney
Highlight

BKeaveney
Highlight

BKeaveney
Highlight

BKeaveney
Highlight

BKeaveney
Highlight

BKeaveney
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Montgomery County, PA
Butler Pike & Split Rail Lane
Thursday, December 20, 2018
Location: 40.137777, -
75.245447

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Butler Pike-
Spiltrail Lane
Site Code:
Start Date: 12/20/2018
Page No: 6

Peak Hour Data

12/20/2018 4:45 PM
Ending At
12/20/2018 5:45 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Butler Pike [SB]

Out In Total

740 584 1324

2 1 3

3 4 7
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0 0 0

745 589 1334

8 576 0 0

0 1 0 0

0 4 0 0

0 0 0 0

0 0 0 0

8 581 0 0
R T U P

576 741 1317

1 2 3

5 3 8

0 0 0

0 0 0

582 746 1328
Out In Total
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Turning Movement Peak Hour Data Plot (4:45 PM)



 

Montgomery County, PA
Butler Pike & Norristown Rd
Thursday, December 20, 2018
Location: 40.139007, -
75.244196

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Butler Pike-
Norristown Rd
Site Code:
Start Date: 12/20/2018
Page No: 1

Turning Movement Data

Start Time

Skippack Pike Butler Pike Butler Pike

Eastbound Northbound Southbound

Left Right
Right

on Red
U-Turn Peds

App.
Total

Left Thru U-Turn Peds
App.
Total

Thru Right
Right

on Red
U-Turn Peds

App.
Total

Int.
Total

7:00 AM 34 3 0 0 0 37 0 56 0 0 56 91 45 7 0 0 143 236

7:15 AM 49 3 0 0 1 52 1 61 0 0 62 92 53 4 0 0 149 263

7:30 AM 46 5 0 0 0 51 0 68 0 0 68 98 88 7 0 0 193 312

7:45 AM 45 3 0 0 0 48 0 71 0 0 71 108 72 6 0 0 186 305

Hourly Total 174 14 0 0 1 188 1 256 0 0 257 389 258 24 0 0 671 1116

8:00 AM 55 1 0 0 0 56 1 93 0 0 94 76 71 6 0 0 153 303

8:15 AM 33 0 1 0 0 34 1 64 0 0 65 87 90 2 0 0 179 278

8:30 AM 38 2 0 0 0 40 3 58 0 0 61 117 77 8 0 0 202 303

8:45 AM 41 8 0 0 0 49 1 60 0 0 61 94 80 4 0 0 178 288

Hourly Total 167 11 1 0 0 179 6 275 0 0 281 374 318 20 0 0 712 1172

*** BREAK *** - - - - - - - - - - - - - - - - - -

4:00 PM 69 4 1 0 1 74 1 115 0 0 116 77 49 11 0 0 137 327

4:15 PM 77 4 0 0 0 81 0 105 0 0 105 73 52 9 0 0 134 320

4:30 PM 73 0 0 0 0 73 1 117 0 0 118 73 47 4 0 0 124 315

4:45 PM 82 3 0 0 0 85 1 108 0 0 109 80 35 3 0 0 118 312

Hourly Total 301 11 1 0 1 313 3 445 0 0 448 303 183 27 0 0 513 1274

5:00 PM 77 3 0 0 0 80 3 140 0 0 143 81 55 10 0 0 146 369

5:15 PM 70 3 0 0 0 73 5 99 0 0 104 91 63 6 0 0 160 337

5:30 PM 65 2 0 0 0 67 2 99 0 0 101 85 63 4 0 0 152 320

5:45 PM 60 1 0 0 0 61 2 96 0 0 98 66 41 2 0 0 109 268

Hourly Total 272 9 0 0 0 281 12 434 0 0 446 323 222 22 0 0 567 1294

6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 914 45 2 0 2 961 22 1410 0 0 1432 1389 981 93 0 0 2463 4856

Approach % 95.1 4.7 0.2 0.0 - - 1.5 98.5 0.0 - - 56.4 39.8 3.8 0.0 - - -

Total % 18.8 0.9 0.0 0.0 - 19.8 0.5 29.0 0.0 - 29.5 28.6 20.2 1.9 0.0 - 50.7 -

Lights 895 41 1 0 - 937 21 1364 0 - 1385 1350 964 89 0 - 2403 4725

% Lights 97.9 91.1 50.0 - - 97.5 95.5 96.7 - - 96.7 97.2 98.3 95.7 - - 97.6 97.3

Buses 7 2 0 0 - 9 0 13 0 - 13 6 11 1 0 - 18 40

% Buses 0.8 4.4 0.0 - - 0.9 0.0 0.9 - - 0.9 0.4 1.1 1.1 - - 0.7 0.8

Trucks 12 2 1 0 - 15 1 33 0 - 34 33 6 3 0 - 42 91

% Trucks 1.3 4.4 50.0 - - 1.6 4.5 2.3 - - 2.4 2.4 0.6 3.2 - - 1.7 1.9

Bicycles on
Crosswalk

- - - - 0 - - - - 0 - - - - - 0 - -

% Bicycles on
Crosswalk

- - - - 0.0 - - - - - - - - - - - - -

Pedestrians - - - - 2 - - - - 0 - - - - - 0 - -

% Pedestrians - - - - 100.0 - - - - - - - - - - - - -



 

Montgomery County, PA
Butler Pike & Norristown Rd
Thursday, December 20, 2018
Location: 40.139007, -
75.244196

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Butler Pike-
Norristown Rd
Site Code:
Start Date: 12/20/2018
Page No: 2

12/20/2018 7:00 AM
Ending At
12/20/2018 6:15 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Butler Pike [SB]

Out In Total

2259 2403 4662

20 18 38

45 42 87

0 0 0

0 0 0

2324 2463 4787

1053 1350 0 0

12 6 0 0

9 33 0 0

0 0 0 0

0 0 0 0

1074 1389 0 0
R T U P

1392 1385 2777

8 13 21

36 34 70

0 0 0

0 0 0

1436 1432 2868
Out In Total
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Montgomery County, PA
Butler Pike & Norristown Rd
Thursday, December 20, 2018
Location: 40.139007, -
75.244196

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Butler Pike-
Norristown Rd
Site Code:
Start Date: 12/20/2018
Page No: 3

Turning Movement Peak Hour Data (7:30 AM)

Start Time

Skippack Pike Butler Pike Butler Pike

Eastbound Northbound Southbound

Left Right
Right

on Red
U-Turn Peds

App.
Total

Left Thru U-Turn Peds
App.
Total

Thru Right
Right

on Red
U-Turn Peds

App.
Total

Int.
Total

7:30 AM 46 5 0 0 0 51 0 68 0 0 68 98 88 7 0 0 193 312

7:45 AM 45 3 0 0 0 48 0 71 0 0 71 108 72 6 0 0 186 305

8:00 AM 55 1 0 0 0 56 1 93 0 0 94 76 71 6 0 0 153 303

8:15 AM 33 0 1 0 0 34 1 64 0 0 65 87 90 2 0 0 179 278

Total 179 9 1 0 0 189 2 296 0 0 298 369 321 21 0 0 711 1198

Approach % 94.7 4.8 0.5 0.0 - - 0.7 99.3 0.0 - - 51.9 45.1 3.0 0.0 - - -

Total % 14.9 0.8 0.1 0.0 - 15.8 0.2 24.7 0.0 - 24.9 30.8 26.8 1.8 0.0 - 59.3 -

PHF 0.814 0.450 0.250 0.000 - 0.844 0.500 0.796 0.000 - 0.793 0.854 0.892 0.750 0.000 - 0.921 0.960

Lights 172 7 1 0 - 180 2 282 0 - 284 353 314 19 0 - 686 1150

% Lights 96.1 77.8 100.0 - - 95.2 100.0 95.3 - - 95.3 95.7 97.8 90.5 - - 96.5 96.0

Buses 3 2 0 0 - 5 0 2 0 - 2 3 5 1 0 - 9 16

% Buses 1.7 22.2 0.0 - - 2.6 0.0 0.7 - - 0.7 0.8 1.6 4.8 - - 1.3 1.3

Trucks 4 0 0 0 - 4 0 12 0 - 12 13 2 1 0 - 16 32

% Trucks 2.2 0.0 0.0 - - 2.1 0.0 4.1 - - 4.0 3.5 0.6 4.8 - - 2.3 2.7

Bicycles on
Crosswalk

- - - - 0 - - - - 0 - - - - - 0 - -

% Bicycles on
Crosswalk

- - - - - - - - - - - - - - - - - -

Pedestrians - - - - 0 - - - - 0 - - - - - 0 - -

% Pedestrians - - - - - - - - - - - - - - - - - -
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Montgomery County, PA
Butler Pike & Norristown Rd
Thursday, December 20, 2018
Location: 40.139007, -
75.244196

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Butler Pike-
Norristown Rd
Site Code:
Start Date: 12/20/2018
Page No: 4

Peak Hour Data

12/20/2018 7:30 AM
Ending At
12/20/2018 8:30 AM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Butler Pike [SB]

Out In Total

454 686 1140

5 9 14

16 16 32
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333 353 0 0

6 3 0 0
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379 298 677
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Turning Movement Peak Hour Data Plot (7:30 AM)



 

Montgomery County, PA
Butler Pike & Norristown Rd
Thursday, December 20, 2018
Location: 40.139007, -
75.244196

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Butler Pike-
Norristown Rd
Site Code:
Start Date: 12/20/2018
Page No: 5

Turning Movement Peak Hour Data (4:45 PM)

Start Time

Skippack Pike Butler Pike Butler Pike

Eastbound Northbound Southbound

Left Right
Right

on Red
U-Turn Peds

App.
Total

Left Thru U-Turn Peds
App.
Total

Thru Right
Right

on Red
U-Turn Peds

App.
Total

Int.
Total

4:45 PM 82 3 0 0 0 85 1 108 0 0 109 80 35 3 0 0 118 312

5:00 PM 77 3 0 0 0 80 3 140 0 0 143 81 55 10 0 0 146 369

5:15 PM 70 3 0 0 0 73 5 99 0 0 104 91 63 6 0 0 160 337

5:30 PM 65 2 0 0 0 67 2 99 0 0 101 85 63 4 0 0 152 320

Total 294 11 0 0 0 305 11 446 0 0 457 337 216 23 0 0 576 1338

Approach % 96.4 3.6 0.0 0.0 - - 2.4 97.6 0.0 - - 58.5 37.5 4.0 0.0 - - -

Total % 22.0 0.8 0.0 0.0 - 22.8 0.8 33.3 0.0 - 34.2 25.2 16.1 1.7 0.0 - 43.0 -

PHF 0.896 0.917 0.000 0.000 - 0.897 0.550 0.796 0.000 - 0.799 0.926 0.857 0.575 0.000 - 0.900 0.907

Lights 291 11 0 0 - 302 11 444 0 - 455 334 214 22 0 - 570 1327

% Lights 99.0 100.0 - - - 99.0 100.0 99.6 - - 99.6 99.1 99.1 95.7 - - 99.0 99.2

Buses 2 0 0 0 - 2 0 1 0 - 1 0 1 0 0 - 1 4

% Buses 0.7 0.0 - - - 0.7 0.0 0.2 - - 0.2 0.0 0.5 0.0 - - 0.2 0.3

Trucks 1 0 0 0 - 1 0 1 0 - 1 3 1 1 0 - 5 7

% Trucks 0.3 0.0 - - - 0.3 0.0 0.2 - - 0.2 0.9 0.5 4.3 - - 0.9 0.5

Bicycles on
Crosswalk

- - - - 0 - - - - 0 - - - - - 0 - -

% Bicycles on
Crosswalk

- - - - - - - - - - - - - - - - - -

Pedestrians - - - - 0 - - - - 0 - - - - - 0 - -

% Pedestrians - - - - - - - - - - - - - - - - - -
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Montgomery County, PA
Butler Pike & Norristown Rd
Thursday, December 20, 2018
Location: 40.139007, -
75.244196

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Butler Pike-
Norristown Rd
Site Code:
Start Date: 12/20/2018
Page No: 6

Peak Hour Data

12/20/2018 4:45 PM
Ending At
12/20/2018 5:45 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Butler Pike [SB]

Out In Total
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Turning Movement Peak Hour Data Plot (4:45 PM)
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LEVEL OF SERVICE 
 

Level of Service is a term used to describe vehicle operator satisfaction with the driving 
experience.  Research has determined that operator satisfaction is based primarily on travel speed 
and delay.  In urban environments these factors, travel speed and delay, are primarily controlled 
by the operation of intersections. 
 
By utilizing models to simulate the flow of traffic at intersections, the average delay experienced 
by vehicles can be estimated.  These models consider such factors as traffic volumes, roadway 
geometry, traffic control, and driver behavior.  The Levels of Service designations are based on a 
comparison of the average delays calculated by the models with perceived acceptable delays. 
 
The following tables illustrate the guidelines used for designating Levels of Service at 
intersections: 
 

Level of Service Criteria 
for Signalized Intersections(1) 

 

Level of Service Control Delay 
(seconds per vehicle) 

A ≤ 10 
B > 10 and ≤ 20 
C > 20 and ≤ 35 
D > 35 and ≤ 55 
E > 55 and ≤ 80 
F > 80 

(1) Exhibit 16-2, Level of Service from Control Delay (HCM2000) 
 

Level of Service Criteria 
for Unsignalized Intersections(2) 

 

Level of Service Control Delay 
(seconds per vehicle) 

a ≤ 10 
b > 10 and ≤ 15 
c > 15 and ≤ 25 
d > 25 and ≤ 35 
e > 35 and ≤ 50 
f > 50 

(2) Exhibit 17-2, Level of Service from Control Delay (HCM2000) 
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HCM 6th Signalized Intersection Summary
1: Butler Pike & Skippack Pike (73)

AM Peak - Existing.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 69 382 35 265 552 32 40 289 138 39 423 105
Future Volume (veh/h) 69 382 35 265 552 32 40 289 138 39 423 105
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 1764 1707 1707 1758 1744 1857 1766 1780 1780 1665 1722 1665
Adj Flow Rate, veh/h 71 394 36 273 569 33 41 298 142 40 436 108
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, % 1 5 5 3 4 1 5 4 4 8 4 8
Cap, veh/h 314 633 58 442 839 757 139 319 152 127 482 395
Arrive On Green 0.04 0.41 0.41 0.11 0.48 0.48 0.03 0.28 0.28 0.03 0.28 0.28
Sat Flow, veh/h 1680 1541 141 1674 1744 1574 1682 1140 543 1586 1722 1411
Grp Volume(v), veh/h 71 0 430 273 569 33 41 0 440 40 436 108
Grp Sat Flow(s),veh/h/ln 1680 0 1682 1674 1744 1574 1682 0 1683 1586 1722 1411
Q Serve(g_s), s 3.3 0.0 27.3 12.1 33.9 1.5 2.3 0.0 34.5 2.4 33.0 8.1
Cycle Q Clear(g_c), s 3.3 0.0 27.3 12.1 33.9 1.5 2.3 0.0 34.5 2.4 33.0 8.1
Prop In Lane 1.00 0.08 1.00 1.00 1.00 0.32 1.00 1.00
Lane Grp Cap(c), veh/h 314 0 691 442 839 757 139 0 470 127 482 395
V/C Ratio(X) 0.23 0.00 0.62 0.62 0.68 0.04 0.30 0.00 0.94 0.31 0.91 0.27
Avail Cap(c_a), veh/h 327 0 691 475 839 757 183 0 486 169 497 407
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 23.4 0.0 31.5 21.6 27.0 18.6 37.0 0.0 47.5 37.4 46.9 37.9
Incr Delay (d2), s/veh 0.4 0.0 4.2 2.2 4.4 0.1 1.2 0.0 25.3 1.4 19.7 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(95%),veh/ln 2.3 0.0 17.1 8.2 20.5 1.0 1.8 0.0 24.4 1.8 23.3 5.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.8 0.0 35.7 23.7 31.4 18.7 38.2 0.0 72.7 38.8 66.6 38.3
LnGrp LOS C A D C C B D A E D E D
Approach Vol, veh/h 501 875 481 584
Approach Delay, s/veh 34.0 28.5 69.8 59.5
Approach LOS C C E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 21.4 61.5 9.4 42.8 11.9 71.0 9.4 42.8
Change Period (Y+Rc), s 7.0 7.0 6.0 6.0 7.0 7.0 6.0 6.0
Max Green Setting (Gmax), s 17.0 53.0 7.0 38.0 6.0 64.0 7.0 38.0
Max Q Clear Time (g_c+I1), s 14.1 29.3 4.3 35.0 5.3 35.9 4.4 36.5
Green Ext Time (p_c), s 0.3 1.5 0.0 0.7 0.0 2.2 0.0 0.3

Intersection Summary
HCM 6th Ctrl Delay 45.2
HCM 6th LOS D



HCM 6th TWSC
5: Butler Pike & Splitrail Lane

AM Peak - Existing.syn

Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 6 0 460 716 4
Future Vol, veh/h 7 6 0 460 716 4
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 0 1 100 5 4 0
Mvmt Flow 8 6 0 495 770 4
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1267 772 774 0 - 0
          Stage 1 772 - - - - -
          Stage 2 495 - - - - -
Critical Hdwy 6.4 6.21 5.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.309 3.1 - - -
Pot Cap-1 Maneuver 188 401 531 - - -
          Stage 1 459 - - - - -
          Stage 2 617 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 188 401 531 - - -
Mov Cap-2 Maneuver 188 - - - - -
          Stage 1 459 - - - - -
          Stage 2 617 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 20.3 0 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 531 - 249 - -
HCM Lane V/C Ratio - - 0.056 - -
HCM Control Delay (s) 0 - 20.3 - -
HCM Lane LOS A - C - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



HCM 6th Signalized Intersection Summary
8: Butler Pike & Norristown Road

AM Peak - Existing.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 179 10 2 296 369 342
Future Volume (veh/h) 179 10 2 296 369 342
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1794 1794 1803 1803 1738 1738
Adj Flow Rate, veh/h 186 10 2 308 384 356
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 0 5 5 4 4
Cap, veh/h 254 14 58 1164 537 498
Arrive On Green 0.16 0.16 0.65 0.65 0.65 0.65
Sat Flow, veh/h 1554 84 2 1799 830 770
Grp Volume(v), veh/h 197 0 310 0 0 740
Grp Sat Flow(s),veh/h/ln 1646 0 1801 0 0 1600
Q Serve(g_s), s 7.2 0.0 0.0 0.0 0.0 19.2
Cycle Q Clear(g_c), s 7.2 0.0 4.6 0.0 0.0 19.2
Prop In Lane 0.94 0.05 0.01 0.48
Lane Grp Cap(c), veh/h 269 0 1222 0 0 1035
V/C Ratio(X) 0.73 0.00 0.25 0.00 0.00 0.71
Avail Cap(c_a), veh/h 545 0 1222 0 0 1035
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 25.2 0.0 4.8 0.0 0.0 7.3
Incr Delay (d2), s/veh 3.8 0.0 0.5 0.0 0.0 4.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 5.1 0.0 2.4 0.0 0.0 9.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.0 0.0 5.3 0.0 0.0 11.6
LnGrp LOS C A A A A B
Approach Vol, veh/h 197 310 740
Approach Delay, s/veh 29.0 5.3 11.6
Approach LOS C A B

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 47.0 16.4 47.0
Change Period (Y+Rc), s 7.0 7.0 7.0
Max Green Setting (Gmax), s 40.0 20.0 40.0
Max Q Clear Time (g_c+I1), s 21.2 9.2 6.6
Green Ext Time (p_c), s 3.3 0.5 1.1

Intersection Summary
HCM 6th Ctrl Delay 12.8
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary
1: Butler Pike & Skippack Pike (73)

PM Peak - Existing.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 99 318 31 211 390 35 77 456 219 21 369 99
Future Volume (veh/h) 99 318 31 211 390 35 77 456 219 21 369 99
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 1764 1764 1764 1786 1786 1857 1823 1823 1823 1707 1764 1764
Adj Flow Rate, veh/h 105 338 33 224 415 37 82 485 233 22 393 105
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, % 1 1 1 1 1 1 1 1 1 5 1 1
Cap, veh/h 372 596 58 430 752 662 255 409 197 83 569 482
Arrive On Green 0.06 0.38 0.38 0.10 0.42 0.42 0.05 0.35 0.35 0.02 0.32 0.32
Sat Flow, veh/h 1680 1581 154 1701 1786 1574 1736 1163 559 1626 1764 1495
Grp Volume(v), veh/h 105 0 371 224 415 37 82 0 718 22 393 105
Grp Sat Flow(s),veh/h/ln 1680 0 1736 1701 1786 1574 1736 0 1722 1626 1764 1495
Q Serve(g_s), s 5.5 0.0 24.5 11.2 25.4 2.0 4.4 0.0 51.0 1.3 28.2 7.4
Cycle Q Clear(g_c), s 5.5 0.0 24.5 11.2 25.4 2.0 4.4 0.0 51.0 1.3 28.2 7.4
Prop In Lane 1.00 0.09 1.00 1.00 1.00 0.32 1.00 1.00
Lane Grp Cap(c), veh/h 372 0 655 430 752 662 255 0 606 83 569 482
V/C Ratio(X) 0.28 0.00 0.57 0.52 0.55 0.06 0.32 0.00 1.18 0.27 0.69 0.22
Avail Cap(c_a), veh/h 372 0 655 449 752 662 264 0 606 139 621 526
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.3 0.0 35.8 24.8 31.7 24.9 32.4 0.0 47.0 39.3 42.8 35.8
Incr Delay (d2), s/veh 0.4 0.0 3.5 1.0 2.9 0.2 0.7 0.0 99.1 1.7 2.9 0.2
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(95%),veh/ln 4.0 0.0 16.2 7.9 16.6 1.4 3.5 0.0 54.0 1.0 18.5 5.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 26.7 0.0 39.3 25.8 34.6 25.1 33.2 0.0 146.1 41.0 45.8 36.0
LnGrp LOS C A D C C C C A F D D D
Approach Vol, veh/h 476 676 800 520
Approach Delay, s/veh 36.5 31.2 134.5 43.6
Approach LOS D C F D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 20.3 60.7 12.2 51.7 14.0 67.0 7.9 56.0
Change Period (Y+Rc), s 7.0 7.0 6.0 6.0 7.0 7.0 6.0 6.0
Max Green Setting (Gmax), s 15.0 52.0 7.0 50.0 7.0 60.0 7.0 50.0
Max Q Clear Time (g_c+I1), s 13.2 26.5 6.4 30.2 7.5 27.4 3.3 53.0
Green Ext Time (p_c), s 0.1 1.3 0.0 1.7 0.0 1.5 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 68.3
HCM 6th LOS E



HCM 6th TWSC
2: Butler Pike & Broad Axe Driveway

PM Peak - Existing.syn

Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 13 5 749 598 10
Future Vol, veh/h 1 13 5 749 598 10
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 1 1 1 2 1 1
Mvmt Flow 1 14 5 805 643 11
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1062 649 654 0 - 0
          Stage 1 649 - - - - -
          Stage 2 413 - - - - -
Critical Hdwy 6.615 6.215 4.115 - - -
Critical Hdwy Stg 1 5.415 - - - - -
Critical Hdwy Stg 2 5.815 - - - - -
Follow-up Hdwy 3.5095 3.3095 2.2095 - - -
Pot Cap-1 Maneuver 234 471 937 - - -
          Stage 1 522 - - - - -
          Stage 2 639 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 232 471 937 - - -
Mov Cap-2 Maneuver 232 - - - - -
          Stage 1 517 - - - - -
          Stage 2 639 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 13.5 0.1 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 937 - 439 - -
HCM Lane V/C Ratio 0.006 - 0.034 - -
HCM Control Delay (s) 8.9 0 13.5 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0.1 - -



HCM 6th TWSC
4: Butler Pike & Phils Tavern Exit/North Site Driveway

PM Peak - Existing.syn

Intersection
Int Delay, s/veh 0.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 2 7 0 0 9 14 698 2 0 598 29
Future Vol, veh/h 5 2 7 0 0 9 14 698 2 0 598 29
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 0 0 0 0 0 0 0 2 0 0 1 0
Mvmt Flow 5 2 7 0 0 10 15 743 2 0 636 31
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1431 1427 652 1430 1441 744 667 0 0 745 0 0
          Stage 1 652 652 - 774 774 - - - - - - -
          Stage 2 779 775 - 656 667 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 113 136 471 113 134 418 932 - - 872 - -
          Stage 1 460 467 - 394 411 - - - - - - -
          Stage 2 392 411 - 458 460 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 108 132 471 108 130 418 932 - - 872 - -
Mov Cap-2 Maneuver 108 132 - 108 130 - - - - - - -
          Stage 1 448 467 - 383 400 - - - - - - -
          Stage 2 373 400 - 449 460 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 26.4 13.8 0.2 0
HCM LOS D B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 932 - - 183 418 872 - -
HCM Lane V/C Ratio 0.016 - - 0.081 0.023 - - -
HCM Control Delay (s) 8.9 - - 26.4 13.8 0 - -
HCM Lane LOS A - - D B A - -
HCM 95th %tile Q(veh) 0 - - 0.3 0.1 0 - -



HCM 6th TWSC
5: Butler Pike & Splitrail Lane

PM Peak - Existing.syn

Intersection
Int Delay, s/veh 0.1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 1 4 742 581 8
Future Vol, veh/h 3 1 4 742 581 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 0 1 0 1 1 0
Mvmt Flow 3 1 4 789 618 9
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1420 623 627 0 - 0
          Stage 1 623 - - - - -
          Stage 2 797 - - - - -
Critical Hdwy 6.4 6.21 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.309 2.2 - - -
Pot Cap-1 Maneuver 152 488 965 - - -
          Stage 1 539 - - - - -
          Stage 2 447 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 151 488 965 - - -
Mov Cap-2 Maneuver 151 - - - - -
          Stage 1 535 - - - - -
          Stage 2 447 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 25.1 0 0
HCM LOS D
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 965 - 183 - -
HCM Lane V/C Ratio 0.004 - 0.023 - -
HCM Control Delay (s) 8.7 0 25.1 - -
HCM Lane LOS A A D - -
HCM 95th %tile Q(veh) 0 - 0.1 - -



HCM 6th Signalized Intersection Summary
8: Butler Pike & Norristown Road

PM Peak - Existing.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 294 11 11 446 337 239
Future Volume (veh/h) 294 11 11 446 337 239
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1794 1794 1860 1860 1780 1780
Adj Flow Rate, veh/h 323 12 12 490 370 263
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 0 1 1 1 1
Cap, veh/h 389 14 62 1074 570 405
Arrive On Green 0.24 0.24 0.59 0.59 0.59 0.59
Sat Flow, veh/h 1623 60 15 1826 968 688
Grp Volume(v), veh/h 336 0 502 0 0 633
Grp Sat Flow(s),veh/h/ln 1688 0 1841 0 0 1656
Q Serve(g_s), s 13.2 0.0 0.0 0.0 0.0 17.7
Cycle Q Clear(g_c), s 13.2 0.0 10.6 0.0 0.0 17.7
Prop In Lane 0.96 0.04 0.02 0.42
Lane Grp Cap(c), veh/h 404 0 1136 0 0 975
V/C Ratio(X) 0.83 0.00 0.44 0.00 0.00 0.65
Avail Cap(c_a), veh/h 509 0 1136 0 0 975
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 25.2 0.0 8.1 0.0 0.0 9.6
Incr Delay (d2), s/veh 9.1 0.0 1.2 0.0 0.0 3.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 9.7 0.0 6.7 0.0 0.0 9.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.3 0.0 9.3 0.0 0.0 12.9
LnGrp LOS C A A A A B
Approach Vol, veh/h 336 502 633
Approach Delay, s/veh 34.3 9.3 12.9
Approach LOS C A B

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 47.0 22.7 47.0
Change Period (Y+Rc), s 7.0 7.0 7.0
Max Green Setting (Gmax), s 40.0 20.0 40.0
Max Q Clear Time (g_c+I1), s 19.7 15.2 12.6
Green Ext Time (p_c), s 2.7 0.5 2.0

Intersection Summary
HCM 6th Ctrl Delay 16.6
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
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HCM 6th Signalized Intersection Summary
1: Butler Pike & Skippack Pike (73)

AM Peak - 2022 No Build.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 76 393 37 271 574 33 48 294 141 42 437 107
Future Volume (veh/h) 76 393 37 271 574 33 48 294 141 42 437 107
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 1764 1707 1707 1758 1744 1857 1766 1780 1780 1665 1722 1665
Adj Flow Rate, veh/h 78 405 38 279 592 34 49 303 145 43 451 110
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, % 1 5 5 3 4 1 5 4 4 8 4 8
Cap, veh/h 203 469 44 323 629 568 186 336 161 177 503 413
Arrive On Green 0.06 0.30 0.30 0.11 0.36 0.36 0.04 0.30 0.30 0.04 0.29 0.29
Sat Flow, veh/h 1680 1537 144 1674 1744 1574 1682 1138 545 1586 1722 1411
Grp Volume(v), veh/h 78 0 443 279 592 34 49 0 448 43 451 110
Grp Sat Flow(s),veh/h/ln 1680 0 1682 1674 1744 1574 1682 0 1682 1586 1722 1411
Q Serve(g_s), s 2.8 0.0 22.0 10.0 29.1 1.2 1.8 0.0 22.6 1.7 22.2 5.3
Cycle Q Clear(g_c), s 2.8 0.0 22.0 10.0 29.1 1.2 1.8 0.0 22.6 1.7 22.2 5.3
Prop In Lane 1.00 0.09 1.00 1.00 1.00 0.32 1.00 1.00
Lane Grp Cap(c), veh/h 203 0 513 323 629 568 186 0 497 177 503 413
V/C Ratio(X) 0.38 0.00 0.86 0.86 0.94 0.06 0.26 0.00 0.90 0.24 0.90 0.27
Avail Cap(c_a), veh/h 240 0 513 323 629 568 268 0 532 260 544 446
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 22.5 0.0 29.0 21.5 27.4 18.5 23.2 0.0 30.0 23.4 30.0 24.0
Incr Delay (d2), s/veh 1.2 0.0 17.4 20.6 24.0 0.2 0.7 0.0 17.8 0.7 16.6 0.3
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(95%),veh/ln 1.9 0.0 15.9 9.0 21.2 0.8 1.3 0.0 16.6 1.1 16.5 3.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.7 0.0 46.4 42.1 51.4 18.7 24.0 0.0 47.8 24.1 46.7 24.4
LnGrp LOS C A D D D B C A D C D C
Approach Vol, veh/h 521 905 497 604
Approach Delay, s/veh 43.0 47.3 45.4 41.0
Approach LOS D D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 16.0 33.0 8.7 30.9 11.1 37.9 8.4 31.1
Change Period (Y+Rc), s 7.0 7.0 6.0 6.0 7.0 7.0 6.0 6.0
Max Green Setting (Gmax), s 9.0 26.0 7.0 27.0 6.0 29.0 7.0 27.0
Max Q Clear Time (g_c+I1), s 12.0 24.0 3.8 24.2 4.8 31.1 3.7 24.6
Green Ext Time (p_c), s 0.0 0.4 0.0 0.6 0.0 0.0 0.0 0.5

Intersection Summary
HCM 6th Ctrl Delay 44.6
HCM 6th LOS D



HCM 6th TWSC
2: Butler Pike & Broad Axe Driveway

AM Peak - 2022 No Build.syn

Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 483 745 0
Future Vol, veh/h 0 0 0 483 745 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 0 0 525 810 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1073 810 810 0 - 0
          Stage 1 810 - - - - -
          Stage 2 263 - - - - -
Critical Hdwy 6.63 6.23 4.13 - - -
Critical Hdwy Stg 1 5.43 - - - - -
Critical Hdwy Stg 2 5.83 - - - - -
Follow-up Hdwy 3.519 3.319 2.219 - - -
Pot Cap-1 Maneuver 229 379 814 - - -
          Stage 1 436 - - - - -
          Stage 2 758 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 229 379 814 - - -
Mov Cap-2 Maneuver 229 - - - - -
          Stage 1 436 - - - - -
          Stage 2 758 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 814 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -



HCM 6th TWSC
4: Butler Pike & Phils Tavern Exit/North Site Driveway

AM Peak - 2022 No Build.syn

Intersection
Int Delay, s/veh 0

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 0 0 0 0 483 0 0 745 0
Future Vol, veh/h 0 0 0 0 0 0 0 483 0 0 745 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 0 - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 0 0 0 0 0 0 525 0 0 810 0
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All - - 810 1335 1335 525 - 0 0 525 0 0
          Stage 1 - - - 525 525 - - - - - - -
          Stage 2 - - - 810 810 - - - - - - -
Critical Hdwy - - 6.22 7.12 6.52 6.22 - - - 4.12 - -
Critical Hdwy Stg 1 - - - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 - - - 6.12 5.52 - - - - - - -
Follow-up Hdwy - - 3.318 3.518 4.018 3.318 - - - 2.218 - -
Pot Cap-1 Maneuver 0 0 380 131 154 552 0 - - 1042 - 0
          Stage 1 0 0 - 536 529 - 0 - - - - 0
          Stage 2 0 0 - 374 393 - 0 - - - - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 380 131 154 552 - - - 1042 - -
Mov Cap-2 Maneuver - - - 131 154 - - - - - - -
          Stage 1 - - - 536 529 - - - - - - -
          Stage 2 - - - 374 393 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 0 0 0 0
HCM LOS A A
 

Minor Lane/Major Mvmt NBT NBR EBLn1WBLn1 SBL SBT
Capacity (veh/h) - - - - 1042 -
HCM Lane V/C Ratio - - - - - -
HCM Control Delay (s) - - 0 0 0 -
HCM Lane LOS - - A A A -
HCM 95th %tile Q(veh) - - - - 0 -



HCM 6th TWSC
5: Butler Pike & Splitrail Lane

AM Peak - 2022 No Build.syn

Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 6 0 476 737 4
Future Vol, veh/h 7 6 0 476 737 4
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 0 1 100 5 4 0
Mvmt Flow 8 6 0 512 792 4
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1306 794 796 0 - 0
          Stage 1 794 - - - - -
          Stage 2 512 - - - - -
Critical Hdwy 6.4 6.21 5.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.309 3.1 - - -
Pot Cap-1 Maneuver 178 390 519 - - -
          Stage 1 449 - - - - -
          Stage 2 606 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 178 390 519 - - -
Mov Cap-2 Maneuver 178 - - - - -
          Stage 1 449 - - - - -
          Stage 2 606 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 21.1 0 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 519 - 238 - -
HCM Lane V/C Ratio - - 0.059 - -
HCM Control Delay (s) 0 - 21.1 - -
HCM Lane LOS A - C - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



HCM 6th Signalized Intersection Summary
8: Butler Pike & Norristown Road

AM Peak - 2022 No Build.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 183 10 2 308 382 350
Future Volume (veh/h) 183 10 2 308 382 350
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1794 1794 1803 1803 1738 1738
Adj Flow Rate, veh/h 191 10 2 321 398 365
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 0 5 5 4 4
Cap, veh/h 258 14 68 1100 511 468
Arrive On Green 0.17 0.17 0.61 0.61 0.61 0.61
Sat Flow, veh/h 1556 81 2 1798 835 766
Grp Volume(v), veh/h 202 0 323 0 0 763
Grp Sat Flow(s),veh/h/ln 1646 0 1800 0 0 1600
Q Serve(g_s), s 6.3 0.0 0.0 0.0 0.0 19.1
Cycle Q Clear(g_c), s 6.3 0.0 4.6 0.0 0.0 19.1
Prop In Lane 0.95 0.05 0.01 0.48
Lane Grp Cap(c), veh/h 273 0 1169 0 0 979
V/C Ratio(X) 0.74 0.00 0.28 0.00 0.00 0.78
Avail Cap(c_a), veh/h 305 0 1169 0 0 979
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 21.4 0.0 5.0 0.0 0.0 7.8
Incr Delay (d2), s/veh 8.3 0.0 0.6 0.0 0.0 6.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 4.9 0.0 2.3 0.0 0.0 9.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.7 0.0 5.5 0.0 0.0 13.9
LnGrp LOS C A A A A B
Approach Vol, veh/h 202 323 763
Approach Delay, s/veh 29.7 5.5 13.9
Approach LOS C A B

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 39.0 14.9 39.0
Change Period (Y+Rc), s 7.0 7.0 7.0
Max Green Setting (Gmax), s 32.0 9.0 32.0
Max Q Clear Time (g_c+I1), s 21.1 8.3 6.6
Green Ext Time (p_c), s 2.8 0.0 1.1

Intersection Summary
HCM 6th Ctrl Delay 14.3
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.



HCM 6th Signalized Intersection Summary
1: Butler Pike & Skippack Pike (73)

PM Peak - 2022 No Build.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 108 327 33 216 408 36 91 462 224 22 379 101
Future Volume (veh/h) 108 327 33 216 408 36 91 462 224 22 379 101
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 1764 1764 1764 1786 1786 1857 1823 1823 1823 1707 1764 1764
Adj Flow Rate, veh/h 115 348 35 230 434 38 97 491 238 23 403 107
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, % 1 1 1 1 1 1 1 1 1 5 1 1
Cap, veh/h 252 444 45 288 513 452 329 455 221 112 627 532
Arrive On Green 0.07 0.28 0.28 0.08 0.29 0.29 0.06 0.39 0.39 0.02 0.36 0.36
Sat Flow, veh/h 1680 1577 159 1701 1786 1574 1736 1160 562 1626 1764 1495
Grp Volume(v), veh/h 115 0 383 230 434 38 97 0 729 23 403 107
Grp Sat Flow(s),veh/h/ln 1680 0 1735 1701 1786 1574 1736 0 1722 1626 1764 1495
Q Serve(g_s), s 4.7 0.0 20.2 8.0 22.7 1.8 3.4 0.0 39.0 0.9 19.0 4.9
Cycle Q Clear(g_c), s 4.7 0.0 20.2 8.0 22.7 1.8 3.4 0.0 39.0 0.9 19.0 4.9
Prop In Lane 1.00 0.09 1.00 1.00 1.00 0.33 1.00 1.00
Lane Grp Cap(c), veh/h 252 0 489 288 513 452 329 0 676 112 627 532
V/C Ratio(X) 0.46 0.00 0.78 0.80 0.85 0.08 0.29 0.00 1.08 0.21 0.64 0.20
Avail Cap(c_a), veh/h 261 0 489 288 513 452 363 0 676 203 692 586
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 24.9 0.0 32.9 29.3 33.3 25.9 19.7 0.0 30.2 25.7 26.7 22.2
Incr Delay (d2), s/veh 1.3 0.0 11.9 14.6 15.7 0.4 0.5 0.0 58.0 0.9 1.8 0.2
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(95%),veh/ln 3.3 0.0 14.7 8.4 16.9 1.2 2.4 0.0 36.4 0.6 12.6 3.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 26.2 0.0 44.8 43.9 49.0 26.2 20.2 0.0 88.2 26.6 28.5 22.4
LnGrp LOS C A D D D C C A F C C C
Approach Vol, veh/h 498 702 826 533
Approach Delay, s/veh 40.5 46.1 80.2 27.2
Approach LOS D D F C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.0 34.0 11.1 40.4 13.4 34.6 7.4 44.0
Change Period (Y+Rc), s 7.0 7.0 6.0 6.0 7.0 7.0 6.0 6.0
Max Green Setting (Gmax), s 7.0 27.0 7.0 38.0 7.0 27.0 7.0 38.0
Max Q Clear Time (g_c+I1), s 10.0 22.2 5.4 21.0 6.7 24.7 2.9 41.0
Green Ext Time (p_c), s 0.0 0.6 0.0 1.7 0.0 0.4 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 52.1
HCM 6th LOS D



HCM 6th TWSC
2: Butler Pike & Broad Axe Driveway

PM Peak - 2022 No Build.syn

Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 13 5 775 615 10
Future Vol, veh/h 1 13 5 775 615 10
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 1 1 1 2 1 1
Mvmt Flow 1 14 5 833 661 11
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1094 667 672 0 - 0
          Stage 1 667 - - - - -
          Stage 2 427 - - - - -
Critical Hdwy 6.615 6.215 4.115 - - -
Critical Hdwy Stg 1 5.415 - - - - -
Critical Hdwy Stg 2 5.815 - - - - -
Follow-up Hdwy 3.5095 3.3095 2.2095 - - -
Pot Cap-1 Maneuver 223 460 922 - - -
          Stage 1 512 - - - - -
          Stage 2 629 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 221 460 922 - - -
Mov Cap-2 Maneuver 221 - - - - -
          Stage 1 507 - - - - -
          Stage 2 629 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 13.7 0.1 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 922 - 427 - -
HCM Lane V/C Ratio 0.006 - 0.035 - -
HCM Control Delay (s) 8.9 0 13.7 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0.1 - -



HCM 6th TWSC
4: Butler Pike & Phils Tavern Exit/North Site Driveway

PM Peak - 2022 No Build.syn

Intersection
Int Delay, s/veh 0.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 2 7 0 0 9 14 761 2 0 598 30
Future Vol, veh/h 5 2 7 0 0 9 14 761 2 0 598 30
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 0 0 0 0 0 0 0 2 0 0 1 0
Mvmt Flow 5 2 7 0 0 10 15 810 2 0 636 32
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1498 1494 652 1498 1509 811 668 0 0 812 0 0
          Stage 1 652 652 - 841 841 - - - - - - -
          Stage 2 846 842 - 657 668 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -
Pot Cap-1 Maneuver 102 124 471 102 122 383 931 - - 823 - -
          Stage 1 460 467 - 362 383 - - - - - - -
          Stage 2 360 383 - 457 459 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 97 120 471 97 118 383 931 - - 823 - -
Mov Cap-2 Maneuver 97 120 - 97 118 - - - - - - -
          Stage 1 447 467 - 352 372 - - - - - - -
          Stage 2 341 372 - 448 459 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 28.4 14.6 0.2 0
HCM LOS D B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 931 - - 169 383 823 - -
HCM Lane V/C Ratio 0.016 - - 0.088 0.025 - - -
HCM Control Delay (s) 8.9 - - 28.4 14.6 0 - -
HCM Lane LOS A - - D B A - -
HCM 95th %tile Q(veh) 0 - - 0.3 0.1 0 - -



HCM 6th TWSC
5: Butler Pike & Splitrail Lane

PM Peak - 2022 No Build.syn

Intersection
Int Delay, s/veh 0.1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 1 4 767 597 8
Future Vol, veh/h 3 1 4 767 597 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 0 1 0 1 1 0
Mvmt Flow 3 1 4 816 635 9
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1464 640 644 0 - 0
          Stage 1 640 - - - - -
          Stage 2 824 - - - - -
Critical Hdwy 6.4 6.21 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.309 2.2 - - -
Pot Cap-1 Maneuver 143 477 951 - - -
          Stage 1 529 - - - - -
          Stage 2 434 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 142 477 951 - - -
Mov Cap-2 Maneuver 142 - - - - -
          Stage 1 525 - - - - -
          Stage 2 434 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 26.5 0 0
HCM LOS D
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 951 - 172 - -
HCM Lane V/C Ratio 0.004 - 0.025 - -
HCM Control Delay (s) 8.8 0 26.5 - -
HCM Lane LOS A A D - -
HCM 95th %tile Q(veh) 0 - 0.1 - -



HCM 6th Signalized Intersection Summary
8: Butler Pike & Norristown Road

PM Peak - 2022 No Build.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 301 11 11 464 348 244
Future Volume (veh/h) 301 11 11 464 348 244
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1794 1794 1860 1860 1780 1780
Adj Flow Rate, veh/h 331 12 12 510 382 268
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 0 1 1 1 1
Cap, veh/h 406 15 72 988 527 370
Arrive On Green 0.25 0.25 0.54 0.54 0.54 0.54
Sat Flow, veh/h 1625 59 15 1827 974 683
Grp Volume(v), veh/h 344 0 522 0 0 650
Grp Sat Flow(s),veh/h/ln 1689 0 1842 0 0 1657
Q Serve(g_s), s 11.0 0.0 0.0 0.0 0.0 17.0
Cycle Q Clear(g_c), s 11.0 0.0 10.3 0.0 0.0 17.0
Prop In Lane 0.96 0.03 0.02 0.41
Lane Grp Cap(c), veh/h 422 0 1060 0 0 896
V/C Ratio(X) 0.82 0.00 0.49 0.00 0.00 0.73
Avail Cap(c_a), veh/h 501 0 1060 0 0 896
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 20.3 0.0 8.4 0.0 0.0 9.9
Incr Delay (d2), s/veh 8.7 0.0 1.6 0.0 0.0 5.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 8.3 0.0 6.4 0.0 0.0 9.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.9 0.0 10.0 0.0 0.0 15.0
LnGrp LOS C A B A A B
Approach Vol, veh/h 344 522 650
Approach Delay, s/veh 28.9 10.0 15.0
Approach LOS C B B

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 37.0 20.3 37.0
Change Period (Y+Rc), s 7.0 7.0 7.0
Max Green Setting (Gmax), s 30.0 16.0 30.0
Max Q Clear Time (g_c+I1), s 19.0 13.0 12.3
Green Ext Time (p_c), s 2.2 0.4 1.9

Intersection Summary
HCM 6th Ctrl Delay 16.5
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
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HCM 6th Signalized Intersection Summary
1: Butler Pike & Skippack Pike (73)

AM Peak - 2022 Build.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 76 393 38 273 574 33 52 297 143 43 437 107
Future Volume (veh/h) 76 393 38 273 574 33 52 297 143 43 437 107
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 1764 1707 1707 1758 1744 1857 1766 1780 1780 1665 1722 1665
Adj Flow Rate, veh/h 78 405 39 281 592 34 54 306 147 44 451 110
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, % 1 5 5 3 4 1 5 4 4 8 4 8
Cap, veh/h 201 466 45 320 626 565 190 338 162 177 503 412
Arrive On Green 0.06 0.30 0.30 0.11 0.36 0.36 0.04 0.30 0.30 0.04 0.29 0.29
Sat Flow, veh/h 1680 1533 148 1674 1744 1574 1682 1136 546 1586 1722 1411
Grp Volume(v), veh/h 78 0 444 281 592 34 54 0 453 44 451 110
Grp Sat Flow(s),veh/h/ln 1680 0 1681 1674 1744 1574 1682 0 1682 1586 1722 1411
Q Serve(g_s), s 2.8 0.0 22.2 10.0 29.3 1.3 2.0 0.0 23.0 1.7 22.3 5.3
Cycle Q Clear(g_c), s 2.8 0.0 22.2 10.0 29.3 1.3 2.0 0.0 23.0 1.7 22.3 5.3
Prop In Lane 1.00 0.09 1.00 1.00 1.00 0.32 1.00 1.00
Lane Grp Cap(c), veh/h 201 0 511 320 626 565 190 0 500 177 503 412
V/C Ratio(X) 0.39 0.00 0.87 0.88 0.95 0.06 0.28 0.00 0.91 0.25 0.90 0.27
Avail Cap(c_a), veh/h 237 0 511 320 626 565 267 0 530 258 542 445
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 22.7 0.0 29.3 22.0 27.7 18.7 23.2 0.0 30.0 23.5 30.2 24.2
Incr Delay (d2), s/veh 1.2 0.0 18.0 23.2 24.8 0.2 0.8 0.0 18.6 0.7 16.8 0.3
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(95%),veh/ln 1.9 0.0 16.2 9.4 21.5 0.9 1.4 0.0 17.0 1.2 16.6 3.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 24.0 0.0 47.3 45.1 52.5 18.9 24.0 0.0 48.6 24.2 47.0 24.5
LnGrp LOS C A D D D B C A D C D C
Approach Vol, veh/h 522 907 507 605
Approach Delay, s/veh 43.8 48.9 46.0 41.3
Approach LOS D D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 16.0 33.0 8.9 31.0 11.1 37.9 8.5 31.4
Change Period (Y+Rc), s 7.0 7.0 6.0 6.0 7.0 7.0 6.0 6.0
Max Green Setting (Gmax), s 9.0 26.0 7.0 27.0 6.0 29.0 7.0 27.0
Max Q Clear Time (g_c+I1), s 12.0 24.2 4.0 24.3 4.8 31.3 3.7 25.0
Green Ext Time (p_c), s 0.0 0.3 0.0 0.6 0.0 0.0 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 45.5
HCM 6th LOS D



HCM 6th TWSC
2: Butler Pike & Broad Axe Driveway

AM Peak - 2022 Build.syn

Intersection
Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 492 748 0
Future Vol, veh/h 0 0 0 492 748 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 0 0 535 813 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1081 813 813 0 - 0
          Stage 1 813 - - - - -
          Stage 2 268 - - - - -
Critical Hdwy 6.63 6.23 4.13 - - -
Critical Hdwy Stg 1 5.43 - - - - -
Critical Hdwy Stg 2 5.83 - - - - -
Follow-up Hdwy 3.519 3.319 2.219 - - -
Pot Cap-1 Maneuver 226 377 812 - - -
          Stage 1 435 - - - - -
          Stage 2 753 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 226 377 812 - - -
Mov Cap-2 Maneuver 226 - - - - -
          Stage 1 435 - - - - -
          Stage 2 753 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 812 - - - -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - 0 - -
HCM Lane LOS A - A - -
HCM 95th %tile Q(veh) 0 - - - -



HCM 6th TWSC
4: Butler Pike & Phils Tavern Exit/North Site Driveway

AM Peak - 2022 Build.syn

Intersection
Int Delay, s/veh 0

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 0 0 0 0 0 492 0 0 748 0
Future Vol, veh/h 0 0 0 0 0 0 0 492 0 0 748 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 0 - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 0 0 0 0 0 0 535 0 0 813 0
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All - - 813 1348 1348 535 - 0 0 535 0 0
          Stage 1 - - - 535 535 - - - - - - -
          Stage 2 - - - 813 813 - - - - - - -
Critical Hdwy - - 6.22 7.12 6.52 6.22 - - - 4.12 - -
Critical Hdwy Stg 1 - - - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 - - - 6.12 5.52 - - - - - - -
Follow-up Hdwy - - 3.318 3.518 4.018 3.318 - - - 2.218 - -
Pot Cap-1 Maneuver 0 0 378 128 151 545 0 - - 1033 - 0
          Stage 1 0 0 - 529 524 - 0 - - - - 0
          Stage 2 0 0 - 372 392 - 0 - - - - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 378 128 151 545 - - - 1033 - -
Mov Cap-2 Maneuver - - - 128 151 - - - - - - -
          Stage 1 - - - 529 524 - - - - - - -
          Stage 2 - - - 372 392 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 0 0 0 0
HCM LOS A A
 

Minor Lane/Major Mvmt NBT NBR EBLn1WBLn1 SBL SBT
Capacity (veh/h) - - - - 1033 -
HCM Lane V/C Ratio - - - - - -
HCM Control Delay (s) - - 0 0 0 -
HCM Lane LOS - - A A A -
HCM 95th %tile Q(veh) - - - - 0 -



HCM 6th TWSC
5: Butler Pike & Splitrail Lane

AM Peak - 2022 Build.syn

Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 6 0 485 740 4
Future Vol, veh/h 7 6 0 485 740 4
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 0 1 100 5 4 0
Mvmt Flow 8 6 0 522 796 4
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1320 798 800 0 - 0
          Stage 1 798 - - - - -
          Stage 2 522 - - - - -
Critical Hdwy 6.4 6.21 5.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.309 3.1 - - -
Pot Cap-1 Maneuver 175 388 517 - - -
          Stage 1 447 - - - - -
          Stage 2 599 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 175 388 517 - - -
Mov Cap-2 Maneuver 175 - - - - -
          Stage 1 447 - - - - -
          Stage 2 599 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 21.4 0 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 517 - 234 - -
HCM Lane V/C Ratio - - 0.06 - -
HCM Control Delay (s) 0 - 21.4 - -
HCM Lane LOS A - C - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



HCM 6th TWSC
7: Butler Pike & South Site Driveway

AM Peak - 2022 Build.syn

Intersection
Int Delay, s/veh 0.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 8 9 491 3 3 744
Future Vol, veh/h 8 9 491 3 3 744
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 9 10 534 3 3 809
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1351 536 0 0 537 0
          Stage 1 536 - - - - -
          Stage 2 815 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 166 545 - - 1031 -
          Stage 1 587 - - - - -
          Stage 2 435 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 165 545 - - 1031 -
Mov Cap-2 Maneuver 165 - - - - -
          Stage 1 587 - - - - -
          Stage 2 433 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 19.4 0 0
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 165 545 1031 -
HCM Lane V/C Ratio - - 0.053 0.018 0.003 -
HCM Control Delay (s) - - 28 11.7 8.5 0
HCM Lane LOS - - D B A A
HCM 95th %tile Q(veh) - - 0.2 0.1 0 -



HCM 6th Signalized Intersection Summary
8: Butler Pike & Norristown Road

AM Peak - 2022 Build.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 184 10 2 310 388 352
Future Volume (veh/h) 184 10 2 310 388 352
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1794 1794 1803 1803 1738 1738
Adj Flow Rate, veh/h 192 10 2 323 404 367
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 0 5 5 4 4
Cap, veh/h 259 13 68 1100 513 466
Arrive On Green 0.17 0.17 0.61 0.61 0.61 0.61
Sat Flow, veh/h 1557 81 2 1798 839 762
Grp Volume(v), veh/h 203 0 325 0 0 771
Grp Sat Flow(s),veh/h/ln 1646 0 1800 0 0 1601
Q Serve(g_s), s 6.3 0.0 0.0 0.0 0.0 19.5
Cycle Q Clear(g_c), s 6.3 0.0 4.6 0.0 0.0 19.5
Prop In Lane 0.95 0.05 0.01 0.48
Lane Grp Cap(c), veh/h 274 0 1168 0 0 979
V/C Ratio(X) 0.74 0.00 0.28 0.00 0.00 0.79
Avail Cap(c_a), veh/h 305 0 1168 0 0 979
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 21.4 0.0 5.0 0.0 0.0 7.9
Incr Delay (d2), s/veh 8.4 0.0 0.6 0.0 0.0 6.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 5.0 0.0 2.3 0.0 0.0 9.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.8 0.0 5.6 0.0 0.0 14.3
LnGrp LOS C A A A A B
Approach Vol, veh/h 203 325 771
Approach Delay, s/veh 29.8 5.6 14.3
Approach LOS C A B

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 39.0 15.0 39.0
Change Period (Y+Rc), s 7.0 7.0 7.0
Max Green Setting (Gmax), s 32.0 9.0 32.0
Max Q Clear Time (g_c+I1), s 21.5 8.3 6.6
Green Ext Time (p_c), s 2.8 0.0 1.1

Intersection Summary
HCM 6th Ctrl Delay 14.5
HCM 6th LOS B



HCM 6th Signalized Intersection Summary
1: Butler Pike & Skippack Pike (73)

PM Peak - 2022 Build.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 108 327 38 222 408 36 94 464 225 25 379 101
Future Volume (veh/h) 108 327 38 222 408 36 94 464 225 25 379 101
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 1764 1707 1707 1758 1744 1857 1766 1780 1780 1665 1722 1665
Adj Flow Rate, veh/h 115 348 40 236 434 38 100 494 239 27 403 107
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, % 1 5 5 3 4 1 5 4 4 8 4 8
Cap, veh/h 225 384 44 264 508 459 340 475 230 105 662 543
Arrive On Green 0.06 0.26 0.26 0.10 0.29 0.29 0.06 0.42 0.42 0.03 0.38 0.38
Sat Flow, veh/h 1680 1504 173 1674 1744 1574 1682 1133 548 1586 1722 1411
Grp Volume(v), veh/h 115 0 388 236 434 38 100 0 733 27 403 107
Grp Sat Flow(s),veh/h/ln 1680 0 1676 1674 1744 1574 1682 0 1682 1586 1722 1411
Q Serve(g_s), s 5.5 0.0 24.6 11.0 25.8 1.9 3.8 0.0 46.0 1.1 20.6 5.5
Cycle Q Clear(g_c), s 5.5 0.0 24.6 11.0 25.8 1.9 3.8 0.0 46.0 1.1 20.6 5.5
Prop In Lane 1.00 0.10 1.00 1.00 1.00 0.33 1.00 1.00
Lane Grp Cap(c), veh/h 225 0 428 264 508 459 340 0 705 105 662 543
V/C Ratio(X) 0.51 0.00 0.91 0.89 0.85 0.08 0.29 0.00 1.04 0.26 0.61 0.20
Avail Cap(c_a), veh/h 225 0 428 264 508 459 362 0 705 181 722 591
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 29.8 0.0 39.6 30.8 36.7 28.2 19.9 0.0 31.9 27.6 27.1 22.5
Incr Delay (d2), s/veh 1.9 0.0 25.5 29.7 16.5 0.4 0.5 0.0 44.7 1.3 1.3 0.2
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(95%),veh/ln 4.0 0.0 18.5 10.7 18.4 1.4 2.7 0.0 35.9 0.8 13.3 3.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 31.7 0.0 65.2 60.6 53.2 28.6 20.4 0.0 76.6 28.8 28.4 22.7
LnGrp LOS C A E E D C C A F C C C
Approach Vol, veh/h 503 708 833 537
Approach Delay, s/veh 57.5 54.3 69.9 27.3
Approach LOS E D E C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 17.0 34.0 11.6 47.2 13.0 38.0 7.8 51.0
Change Period (Y+Rc), s 7.0 7.0 6.0 6.0 7.0 7.0 6.0 6.0
Max Green Setting (Gmax), s 10.0 27.0 7.0 45.0 6.0 31.0 7.0 45.0
Max Q Clear Time (g_c+I1), s 13.0 26.6 5.8 22.6 7.5 27.8 3.1 48.0
Green Ext Time (p_c), s 0.0 0.1 0.0 1.8 0.0 0.6 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 54.3
HCM 6th LOS D



HCM 6th TWSC
2: Butler Pike & Broad Axe Driveway

PM Peak - 2022 Build.syn

Intersection
Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 13 5 781 625 10
Future Vol, veh/h 1 13 5 781 625 10
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1 14 5 840 672 11
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1108 678 683 0 - 0
          Stage 1 678 - - - - -
          Stage 2 430 - - - - -
Critical Hdwy 6.63 6.23 4.13 - - -
Critical Hdwy Stg 1 5.43 - - - - -
Critical Hdwy Stg 2 5.83 - - - - -
Follow-up Hdwy 3.519 3.319 2.219 - - -
Pot Cap-1 Maneuver 218 451 908 - - -
          Stage 1 503 - - - - -
          Stage 2 625 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 216 451 908 - - -
Mov Cap-2 Maneuver 216 - - - - -
          Stage 1 498 - - - - -
          Stage 2 625 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 13.9 0.1 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 908 - 418 - -
HCM Lane V/C Ratio 0.006 - 0.036 - -
HCM Control Delay (s) 9 0 13.9 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0.1 - -



HCM 6th TWSC
4: Butler Pike & Phils Tavern Exit/North Site Driveway

PM Peak - 2022 Build.syn

Intersection
Int Delay, s/veh 0.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 2 7 0 0 9 14 767 2 0 608 30
Future Vol, veh/h 5 2 7 0 0 9 14 767 2 0 608 30
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 94 94 94 94 94 94 94 94 94 94 94 94
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 5 2 7 0 0 10 15 816 2 0 647 32
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1515 1511 663 1515 1526 817 679 0 0 818 0 0
          Stage 1 663 663 - 847 847 - - - - - - -
          Stage 2 852 848 - 668 679 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 98 120 461 98 118 376 913 - - 810 - -
          Stage 1 450 459 - 357 378 - - - - - - -
          Stage 2 354 378 - 448 451 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 93 116 461 93 114 376 913 - - 810 - -
Mov Cap-2 Maneuver 93 116 - 93 114 - - - - - - -
          Stage 1 437 459 - 346 367 - - - - - - -
          Stage 2 335 367 - 439 451 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 29.5 14.8 0.2 0
HCM LOS D B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 913 - - 162 376 810 - -
HCM Lane V/C Ratio 0.016 - - 0.092 0.025 - - -
HCM Control Delay (s) 9 - - 29.5 14.8 0 - -
HCM Lane LOS A - - D B A - -
HCM 95th %tile Q(veh) 0.1 - - 0.3 0.1 0 - -



HCM 6th TWSC
5: Butler Pike & Splitrail Lane

PM Peak - 2022 Build.syn

Intersection
Int Delay, s/veh 0.1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 1 4 773 607 8
Future Vol, veh/h 3 1 4 773 607 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 0 1 100 5 4 0
Mvmt Flow 3 1 4 822 646 9
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1481 651 655 0 - 0
          Stage 1 651 - - - - -
          Stage 2 830 - - - - -
Critical Hdwy 6.4 6.21 5.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.309 3.1 - - -
Pot Cap-1 Maneuver 139 470 601 - - -
          Stage 1 523 - - - - -
          Stage 2 432 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 137 470 601 - - -
Mov Cap-2 Maneuver 137 - - - - -
          Stage 1 517 - - - - -
          Stage 2 432 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 27.3 0.1 0
HCM LOS D
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 601 - 166 - -
HCM Lane V/C Ratio 0.007 - 0.026 - -
HCM Control Delay (s) 11 0 27.3 - -
HCM Lane LOS B A D - -
HCM 95th %tile Q(veh) 0 - 0.1 - -



HCM 6th TWSC
7: Butler Pike & South Site Driveway

PM Peak - 2022 Build.syn

Intersection
Int Delay, s/veh 0.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 5 6 765 9 10 598
Future Vol, veh/h 5 6 765 9 10 598
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 5 7 832 10 11 650
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1509 837 0 0 842 0
          Stage 1 837 - - - - -
          Stage 2 672 - - - - -
Critical Hdwy 6.42 6.22 - - 4.12 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 - - 2.218 -
Pot Cap-1 Maneuver 133 367 - - 794 -
          Stage 1 425 - - - - -
          Stage 2 508 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 130 367 - - 794 -
Mov Cap-2 Maneuver 130 - - - - -
          Stage 1 425 - - - - -
          Stage 2 497 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 23.6 0 0.2
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 130 367 794 -
HCM Lane V/C Ratio - - 0.042 0.018 0.014 -
HCM Control Delay (s) - - 33.9 15 9.6 0
HCM Lane LOS - - D C A A
HCM 95th %tile Q(veh) - - 0.1 0.1 0 -



HCM 6th Signalized Intersection Summary
8: Butler Pike & Norristown Road

PM Peak - 2022 Build.syn

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 303 11 11 471 352 245
Future Volume (veh/h) 303 11 11 471 352 245
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1794 1794 1803 1803 1738 1738
Adj Flow Rate, veh/h 333 12 12 518 387 269
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 0 5 5 4 4
Cap, veh/h 404 15 71 952 513 357
Arrive On Green 0.25 0.25 0.54 0.54 0.54 0.54
Sat Flow, veh/h 1587 57 14 1772 955 664
Grp Volume(v), veh/h 346 0 530 0 0 656
Grp Sat Flow(s),veh/h/ln 1649 0 1786 0 0 1619
Q Serve(g_s), s 11.4 0.0 0.0 0.0 0.0 18.2
Cycle Q Clear(g_c), s 11.4 0.0 11.1 0.0 0.0 18.2
Prop In Lane 0.96 0.03 0.02 0.41
Lane Grp Cap(c), veh/h 420 0 1023 0 0 870
V/C Ratio(X) 0.82 0.00 0.52 0.00 0.00 0.75
Avail Cap(c_a), veh/h 486 0 1023 0 0 870
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 20.3 0.0 8.8 0.0 0.0 10.4
Incr Delay (d2), s/veh 9.8 0.0 1.9 0.0 0.0 6.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(95%),veh/ln 8.5 0.0 6.8 0.0 0.0 10.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.0 0.0 10.6 0.0 0.0 16.4
LnGrp LOS C A B A A B
Approach Vol, veh/h 346 530 656
Approach Delay, s/veh 30.0 10.6 16.4
Approach LOS C B B

Timer - Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 37.0 20.7 37.0
Change Period (Y+Rc), s 7.0 7.0 7.0
Max Green Setting (Gmax), s 30.0 16.0 30.0
Max Q Clear Time (g_c+I1), s 20.2 13.4 13.1
Green Ext Time (p_c), s 2.1 0.3 1.9

Intersection Summary
HCM 6th Ctrl Delay 17.5
HCM 6th LOS B



 

APPENDIX  H  
A U X I L I A R Y   L A N E  WA R R A N T   A N A L Y S I S  

 
 
 
 
LONGFIELD FARMS 
TRANSPORTATION IMPACT STUDY 
WHITEMARSH TOWNSHIP, MONTGOMERY  COUNTY,  PA  

   



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:

Left Turn Lane Storage Length, Condition A: Feet

Condition B: Feet

Condition C: Feet

Required Left Turn Lane Storage Length: Feet

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

40 N/A

Additional Findings:

‐

Additional Comments / Justifications:

Include? Volume % Trucks PCEVMovement

Through

Right ‐ 3 2.0% N/A

0.0%

Left Turn Lane Warrant Findings Right Turn Lane Warrant Findings

PennDOT Publication 46, Exhibit 11‐6

Signalized

Unsignalized

Warrant Met?:

Advancing

Left Yes 0

50‐60

491 5.0% N/A

3

763

0.0%

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)

0.0%

Unsignalized

Known

3

Figure 1

No

Yes

Include?

1

Left Turn Lane Volume Calculations

Right Turn Lane Volume Calculations

Unsignalized

35

Level

0

5.0% 504

2.0% 4

0

Whitemarsh Township 4/23/2020

Montgomery County ML

6 BK

Pennoni

Butler Pike & Proposed Site Access Driveway

2022 Build

Yes

‐

Yes

Yes 0

491

3

‐

Left Turn LaneLeft or Right‐Turn Lane Analysis?:

N/A

2.0%

STUDY LOCATION AND ANALYSIS INFORMATION

VOLUME CALCULATIONS

TURN LANE WARRANT FINDINGS

Movement

766

508

3

0.39%

Advancing

Opposing

Left

Through

Right

Volume % Trucks PCEV

Left

Through

Right

3

744

UndividedAM Peak Hour

5.0%

N/A

N/A

N/A

N/A

N/A

4/23/2020Turn Lane Warrant and Length Analysis Workbook - Butler Pike - left-turn AM.xlsx
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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

N/A

N/A

N/A

A A B or C B or C B or C

25‐35

Type of Analysis

40‐45

40 N/A

Additional Findings:

‐

Additional Comments / Justifications:

Include? Volume % Trucks PCEVMovement

Through

Right ‐ 3 2.0% 4

0.0%

Left Turn Lane Warrant Findings Right Turn Lane Warrant Findings

PennDOT Publication 46, Exhibit 11‐6

Signalized

Unsignalized

Warrant Met?:

Advancing

Left Yes 0

50‐60

491 5.0% 504

N/A

N/A

0.0%

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)

0.0%

Unsignalized

Known

4

N/A

N/A

Yes

Include?

1

Left Turn Lane Volume Calculations

Right Turn Lane Volume Calculations

Unsignalized

35

Level

N/A

5.0% N/A

2.0% N/A

N/A

Whitemarsh Township 4/23/2020

Montgomery County ML

6 BK

Pennoni

Butler Pike & Proposed Site Access Driveway

2022 Build

Yes

‐

Yes

Yes 0

491

3

‐

Right Turn LaneLeft or Right‐Turn Lane Analysis?:

0

2.0%

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

3

744

UndividedAM Peak Hour

5.0%

N/A

Figure 9

No

508

4

4/23/2020Turn Lane Warrant and Length Analysis Workbook - Butler Pike - right-turn AM.xlsx
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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:

Left Turn Lane Storage Length, Condition A: Feet

Condition B: Feet

Condition C: Feet

Required Left Turn Lane Storage Length: Feet

N/A

N/A

N/A

75

A A B or C B or C B or C

25‐35

Type of Analysis

40‐45

40 1.0

Additional Findings:

‐

Additional Comments / Justifications:

Include? Volume % Trucks PCEVMovement

Through

Right ‐ 9 2.0% N/A

0.0%

Left Turn Lane Warrant Findings Right Turn Lane Warrant Findings

PennDOT Publication 46, Exhibit 11‐6

Signalized

Unsignalized

Warrant Met?:

Advancing

Left Yes 0

50‐60

765 5.0% N/A

11

613

0.0%

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)

0.0%

Unsignalized

Known

11

Figure 1

Yes

Yes

Include?

1

Left Turn Lane Volume Calculations

Right Turn Lane Volume Calculations

Unsignalized

35

Level

0

5.0% 785

2.0% 10

0

Whitemarsh Township 4/23/2020

Montgomery County ML

6 BK

Pennoni

Butler Pike & Proposed Site Access Driveway

2022 Build

Yes

‐

Yes

Yes 0

765

9

‐

Left Turn LaneLeft or Right‐Turn Lane Analysis?:

N/A

2.0%

STUDY LOCATION AND ANALYSIS INFORMATION

VOLUME CALCULATIONS

TURN LANE WARRANT FINDINGS

Movement

624

795

11

1.76%

Advancing

Opposing

Left

Through

Right

Volume % Trucks PCEV

Left

Through

Right

11

598

UndividedPM Peak Hour

5.0%

75

N/A

N/A

N/A

N/A

4/23/2020Turn Lane Warrant and Length Analysis Workbook - Butler Pike - left-turn PM.xlsx
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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

N/A

N/A

N/A

A A B or C B or C B or C

25‐35

Type of Analysis

40‐45

40 N/A

Additional Findings:

‐

Additional Comments / Justifications:

Include? Volume % Trucks PCEVMovement

Through

Right ‐ 9 2.0% 10

0.0%

Left Turn Lane Warrant Findings Right Turn Lane Warrant Findings

PennDOT Publication 46, Exhibit 11‐6

Signalized

Unsignalized

Warrant Met?:

Advancing

Left Yes 0

50‐60

765 5.0% 785

N/A

N/A

0.0%

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)

0.0%

Unsignalized

Known

10

N/A

N/A

Yes

Include?

1

Left Turn Lane Volume Calculations

Right Turn Lane Volume Calculations

Unsignalized

35

Level

N/A

5.0% N/A

2.0% N/A

N/A

Whitemarsh Township 4/23/2020

Montgomery County ML

6 BK

Pennoni

Butler Pike & Proposed Site Access Driveway

2022 Build

Yes

‐

Yes

Yes 0

765

9

‐

Right Turn LaneLeft or Right‐Turn Lane Analysis?:

0

2.0%

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

11

598

UndividedPM Peak Hour

5.0%

N/A

Figure 9

No

795

10
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3100 Horizon Drive 

Suite 200 
King of Prussia, PA 19406 

T: 610‐277‐2402 
F: 610‐277‐7449 

 
www.pennoni.com 

 
Longfield Farm Residential Development 
Proposed Vehicular Access Configuration 
 

Summary 
 
Vehicular access to the proposed development will be provided by two driveways, one to Butler Pike (Butler 
Pike is owned by Montgomery County) and one to Skippack Pike (Skippack Pike is owned by the Pennsylvania 
Department of Transportation, designated as State Route 0073). 
 
The  driveway  to  Butler  Pike will  allow  all movements  to  and  from  Butler  Pike without  restrictions.  The 
driveway to Skippack Pike will be limited to only allow right‐turns entering the development from Skippack 
Pike, and right‐turns exiting the development to Skippack Pike. Left turns into and out of the development will 
be restricted at the Skippack Pike driveway. 
 
The proposed site driveways will provide adequate sight distance for entering and exiting traffic to and from 
Butler Pike and Skippack Pike, and both driveways will operate at acceptable overall Levels of Service during 
both the weekday AM and PM peak hours. 
 
The final design of each driveway will be subject to permits from the owners of each roadway. The Butler Pike 
driveway will require a permit from Montgomery County, and the Skippack Pike driveway will require a permit 
from PennDOT.  
 
Based upon preliminary reviews, coordination, and discussions to date, the Township, County, and PennDOT 
have all concurred  in concept with the proposed driveway  locations and configurations. The Township has 
requested that a  left‐turn  lane be constructed on Butler Pike, the County has requested that the shoulder 
areas be  improved on Butler Pike, and PennDOT has  indicated  that  they concur with  the proposed  right‐
in/right‐out access configuration to Skippack Pike. 
 
Butler Pike Access 
 
Butler Pike (County Road), within the study area, provides one  lane  in each direction and  is predominantly 
oriented in a north‐south direction. The roadway is posted at 35 mph. There is no parking on either side of 
the roadway, and existing sidewalks are located on the east side of the roadway south of Skippack Pike, for a 
length of approximately 215’ along the subject property (along the frontage of the existing office building), 
and also on the east side of the roadway north of Skippack Pike, for a length of approximately 395’ (along the 
CVS and adjacent office building parking lot). 
 
The  driveway  to  Butler  Pike will  allow  all movements  to  and  from  Butler  Pike without  restrictions.  The 
driveway geometry will utilize 25’ minimum corner radii, which will enable access for all conventional vehicles 
including school buses and delivery trucks. 
 
A review of the need for Auxiliary Turn Lanes (exclusive right‐turn or left‐turn lanes) using PennDOT criteria 
for  the proposed  intersection of  the  site driveway with Butler Pike  indicates  that a 75’  left‐turn  lane  for 
southbound Butler Pike traffic entering the proposed site driveway may be warranted, but that a separate 
right‐turn deceleration lane for northbound Butler Pike traffic entering the site is not warranted. As such, a 
left‐turn lane will be provided for southbound Butler Pike traffic. In addition, even though a full‐width right‐
turn/deceleration lane is not required in the northbound direction, the applicant will provide an improved 8’ 



Longfield Farm    Whitemarsh Township, Montgomery County 

shoulder on the east side of Butler Pike, south of the site driveway, in response to preliminary comments from 
both the Township and Montgomery County. 
 
Skippack Pike (SR 0073) 
 
Skippack Pike  (SR 0073), within  the  study area, provides one  lane  in each direction and  is predominantly 
oriented in an east‐west direction. The roadway is posted at 45 mph west of Butler Pike, and 50 mph east of 
Butler Pike. There is no parking along either side of the roadway, and existing sidewalks are located on the 
south side of the roadway, east of Butler Pike, for a length of approximately 560’ (along the Broad Axe Tavern 
and adjacent  shopping center) and on  the north  side of  the  roadway, west of Butler Pike  for a  length of 
approximately 415’ (along an office building and its associated parking lot). 
 
The driveway to Skippack Pike will be limited to only allow right‐turns entering the development from Skippack 
Pike, and right‐turns exiting the development to Skippack Pike. Left turns into and out of the development will 
be restricted at  the Skippack Pike driveway. The driveway geometry will utilize 25’ minimum corner radii, 
which will enable access for all conventional vehicles including school buses and delivery trucks. Additionally, 
the  driveway will  include  a  raised  concrete  island  that will  assist  in  preventing  left‐turns  entering  from 
Skippack Pike, and left‐turns exiting to Skippack Pike. 
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klmnopqrstmmuvqswxoyz{s



���������	
���	�������	�����	�����	

����	�	�	

�

����

�

�� ��

�

!"#�$��%&'��()*�

�

�

"+�,�"-,��

./�0�12�3&4+�"+�,��� 0/�0�12�3&4+�"+�,��

!5� 647� "&718� !5� 647� "&718�

9���'�57�18� :;��5�7�� <<=�>�/487�?@1A�8-�

3&4��5B�($&C?9���*�

�

DEFFGHIJKLMNFJ

OPQRLPESJKLMNFJ

T�

=�

=�

�

<<�

=�

=�

<;�

=�

=�

<=�

=�

=�

�

)<�

=�

=�

U<�

=�

=�

()*V!"#�"+�,�W�5�+17�&5�/15418X�)=7Y�#'�7�&5�

�

!5��4AA1+-X�7Y���A,1Z7�&[�7Y��,+&,&��'�'�\�8&,A�57�+��487���5�15��5Z+�1���&[�8����7Y15�)=���Z&5'���5�
&\�+188�1\�+1B��'�81-�17��1ZY��74'-�1+�1��57�+��Z7�&5X�15'�7Y���74'-��57�+��Z7�&5��45'�+�7Y��]̂4�8'_�Z&5'�7�&5�
C�7Y�7Y��,+&,&��'�'�\�8&,A�57�&,�+17��17�7Y���1A��$�\�8�&[���+\�Z��1��45'�+�7Y��]5&?̂4�8'_�Z&5'�7�&5�
C�7Y&47�7Y��,+&,&��'�'�\�8&,A�57̀�"Y�+�[&+�X�5&��A,+&\�A�57��1+��+�a4�+�'̀�



���������	
���	�������	�����	�����	

����	�	�	

�

������� ����	
�
!"##$#%�&'(�)*")'*"+�,&%(�+$-./"#,�,$�(.//'*%0"�,&"�1"&%-.2'*�,*%)�3"#"*',%$#�'#+�,*'44%-�$)"*',%$#(�
%/)'-,�'(($-%',"+�5%,&�'�)*$)$("+�*"(%+"#,%'2�+"1"2$)/"#,�,$�6"�2$-',"+�$#�,&"�($.,&"'(,"*#�7.'+*'#,�$4�
89%))'-9�!%9"�:8;�<<=>?�@�A.,2"*�!%9"B�%#�C&%,"/'*(&�D$5#(&%)B�E$#,3$/"*F�G$.#,F�!HI��H(�(&$5#�$#�,&"�
)*$)$("+�(%,"�)2'#,&"�)*$J"-,�-$#(%(,(�$4�+"1"2$)%#3� I�
�
D&"�)*$)$("+�+"1"2$)/"#,�$4�,&"�K$#34%"2+�L'*/(�;"(%+"#,%'2�M"1"2$)/"#,�5%22�*"7.%*"�,&"�'))*$1'2�$4�,5$�
:N?�#"5�'--"((�)$%#,(B�5&%-&�5%22�-$#(%(,�$4�'�4.22O/$1"/"#,�.#(%3#'2%0"+�+*%1"5'F�$#�A.,2"*�!%9"�:G$.#,F�
;$'+5'F?B�'#+�'�*%3&,O,.*#�"P%,O$#2F�+*%1"5'F�,$�89%))'-9�!%9"�:8;�<<=>?I�
�

(&$5(�,&"�2$-',%$#�$4�,&"�)*$)"*,F�%#�*"2',%$#�,$�,&"�(.**$.#+%#3�'*"'I� �(&$5(�,&"�-.**"#,�
-$#-"),�)2'#�4$*�,&"�)*$)$("+�+"1"2$)/"#,I��

�

�����	��	�����		
�
H(�$.,2%#"+�6F�,&"�!"##(F21'#%'�M")'*,/"#,�$4�D*'#()$*,',%$#�:!"##MQD?�-*%,"*%'�'#+�C&%,"/'*(&�
D$5#(&%)�Q*+%#'#-"B�'�D*'#()$*,',%$#�R/)'-,�H#'2F(%(�%(�*"7.%*"+�4$*�,&"�)*$)$("+�+"1"2$)/"#,B�5&%-&�
"1'2.',"(�,&"�(,.+F�'*"'�2%(,"+�6"2$5I��D&"�(,.+F�'*"'�%#,"*("-,%$#(B�+"(%3#�F"'*(B�'#+�,"-&#%-'2�
/",&$+$2$3F�*"7.%*"+�'*"�%#-2.+"+�%#�,&%(�*")$*,I�
�

�����	S���	
�
D&"�(,.+F�'*"'�,&',�5'(�"1'2.',"+�4$*�,&%(�D*'#()$*,',%$#�R/)'-,�H#'2F(%(�%#-2.+"(�,&"�4$22$5%#3�
%#,"*("-,%$#(T�

UIV89%))'-9�!%9"�:8;�<<=>?�@�A.,2"*�!%9"�
NIVA.,2"*�!%9"�@�A*$'+�HP"�D'1"*#�M*%1"5'F�
>IVA.,2"*�!%9"�@�!&%2W(�D'1"*#�M*%1"5'F�
XIVA.,2"*�!%9"�@�8)2%,*'%2�K'#"�
YIVA.,2"*�!%9"�@�Z$**%(,$5#�;$'+�:8;�><<U?�



���������	
���	�������	�����	�����	

����	�	�	

������ !"  #�$%$&�' (�)� #*+, 

 
-

-

������ ."  (�)� /$0+)�$, 
123456789:33;<79=>5?@A9



���������	
���	�������	�����	�����	

����	�	�	

��

�����	�����������	
�
�� �!"!#$%&%�&"'#() )*��
�

+,-./!&"&"0�'(11 "/�234567�/(1"&"0�89: 8 "/�'9("/%�!/�/� �%(.; '/�&"/ 1% '/&9"%<�&"'#()&"0�=>�
? !@�!")�?>�? !@�A  @)!$�'9("/%B���

+,C :& A&"0�#9'!#�/1!DD&'�!'/&:&/& %�A&/��/� �!"/&'&E!/ )�.(&#)F9(/�$ !1�9D�3434�/9�) : #9E�D(/(1 �
/1!DD&'�D91 '!%/%�!")�#9"0F/ 18�'9")&/&9"%G���

+,H%/&8!/&"0�=>�E !@��9(1<�!")�?>�E !@��9(1�/1&E%�0 " 1!/ )�.$�/� �E19E9% )�E19; '/G����
+,I9'(8 "/&"0�/� �!"/&'&E!/ )�/1&E�)&%/1&.(/&9"�!")�9E 1!/&9"!#�'9")&/&9"%�!/�/� �E19E9% )�%&/ �
)1&: A!$%G�

�

J���������K�	L	��������������	�����	

=''91)&"0�/9�/� ��9A"%�&E�A .%&/ <�M�&/ 8!1%���9A"%�&E�&%�'(11 "/#$�&"�/� �E19' %%�9D�(E)!/&"0�/� �
�9A"%�&E�N98E1 � "%&: �?#!"<�A�&'��&%�!"/&'&E!/ )�/9�. �'98E# / �&"�345OG�M �A9(#)�"9/ �/�!/�/� �
E19E9% )�) : #9E8 "/�&%�!#&0" )�A&/��/� �09!#%�9D�/� ��9A"%�&E<�A�&'��&"'#() �&8E# 8 "/&"0�) : #9E8 "/�
/�!/�A&##�#&8&/�/� �!89("/�9D�" A�/1!DD&'�/9�. �0 " 1!/ )�9"�/� �!);!' "/�19!)A!$�" /A91@G�
�
P"�!))&/&9"<�A �A9(#)�"9/ �/�!/�M�&/ 8!1%���9A"%�&E��!%�!)9E/ )�!��1!"%E91/!/&9"�P8E!'/�Q  �-1)&"!"' <�
&"�!''91)!"' �A&/��?=�='/�34O�9D�5OO4<�!")��!%� %/!.#&%� )�/A9�237�% E!1!/ ��1!"%E91/!/&9"�R 1:&' �=1 !%G�
�� �E19E9% )�) : #9E8 "/�&%�&"�/� �"91/� 1"��1!"%E91/!/&9"�R 1:&' �=1 !<�A� 1 �&/�!EE !1%�/�!/�/� �#!/ %/�
!EE19: )�Q  �&%�S3<63TG44�E 1�" A�?>�? !@�U9(1�/1&EG��
�

�������	����K�����	
�
�� 1 �!1 �"9�@"9A"�E#!"" )�&8E19: 8 "/%�&"�/� �%/()$�!1 !�:&'&"&/$G�

�



���������	
���	�������	�����	�����	

����	�	�	

��������	��� ������	
!
"#$!%&'()*$+,!-./01!1*2$!*1!+&3.2$,!&'!2#$!1&42#$.12$/'!54.,/.'2!&)!2#$!*'2$/1$32*&'!&)!67*88.37!9*7$!:6;!
<<=>?!.',!@42+$/!9*7$A!*'!B#*2$0./1#!"&C'1#*8A!D&'2(&0$/E!F&4'2EA!9$''1E+G.'*.H!"#$!12/$$2!'$2C&/7!
'$./!2#$!1*2$!*1!,$13/*I$,!I$+&CJ!!
!

KLMNOPPQRNSTONU!:MVSWWXY?A!C*2#*'!2#$!124,E!./$.A!8/&G*,$1!&'$!+.'$!*'!$.3#!,*/$32*&'!.',!*1!8/$,&0*'.'2+E!
&/*$'2$,!*'!.'!$.12ZC$12!,*/$32*&'H!!"#$!/&.,C.E!*1!8&12$,!.2![\!08#!C$12!&)!@42+$/!9*7$A!.',!\<!08#!
$.12!&)!@42+$/!9*7$H!"#$/$!*1!'&!8./7*'(!.+&'(!$*2#$/!1*,$!&)!2#$!/&.,C.EA!.',!$]*12*'(!1*,$C.+71!./$!
+&3.2$,!&'!2#$!1&42#!1*,$!&)!2#$!/&.,C.EA!$.12!&)!@42+$/!9*7$A!)&/!.!+$'(2#!&)!.88/&]*0.2$+E!\̂<_!:.+&'(!
2#$!@/&.,!̀]$!".G$/'!.',!.,a.3$'2!1#&88*'(!3$'2$/?!.',!&'!2#$!'&/2#!1*,$!&)!2#$!/&.,C.EA!C$12!&)!
@42+$/!9*7$!)&/!.!+$'(2#!&)!.88/&]*0.2$+E![b\_!:.+&'(!.'!&))*3$!I4*+,*'(!.',!*21!.11&3*.2$,!8./7*'(!+&2?H!!
"#$!*'2$/1$32*&'!&)!67*88.37!9*7$!c!@42+$/!9*7$!*1!1*('.+*d$,!.',!8/&G*,$1!.4]*+*./E!:+$)2Z24/'?!+.'$1!&'!
$.3#!.88/&.3#A!.',!.!C$12I&4',!/*(#2Z24/'!+.'$A!.',!.!/$3$'2+E!3&'12/432$,!1&42#I&4',!/*(#2Z24/'!
+.'$H!
!

KLefghUiSTONU!:jkflgmSVkQn?A!C*2#*'!2#$!124,E!./$.A!8/&G*,$1!&'$!+.'$!*'!$.3#!,*/$32*&'!.',!*1!
8/$,&0*'.'2+E!&/*$'2$,!*'!.!'&/2#Z1&42#!,*/$32*&'H!!"#$!/&.,C.E!*1!8&12$,!.2!>\!08#H!!"#$/$!*1!'&!
8./7*'(!&'!$*2#$/!1*,$!&)!2#$!/&.,C.EA!.',!$]*12*'(!1*,$C.+71!./$!+&3.2$,!&'!2#$!$.12!1*,$!&)!2#$!
/&.,C.E!1&42#!&)!67*88.37!9*7$A!)&/!.!+$'(2#!&)!.88/&]*0.2$+E!ob\_!.+&'(!2#$!14Ia$32!8/&8$/2E!:.+&'(!2#$!
)/&'2.($!&)!2#$!$]*12*'(!&))*3$!I4*+,*'(?A!.',!.+1&!&'!2#$!$.12!1*,$!&)!2#$!/&.,C.E!'&/2#!&)!67*88.37!9*7$A!
)&/!.!+$'(2#!&)!.88/&]*0.2$+E!>p\_!:.+&'(!2#$!Fq6!.',!.,a.3$'2!&))*3$!I4*+,*'(!8./7*'(!+&2?H!
!

KLrkiiOsgktlSVkQn!:MVSYWWu?A!C*2#*'!2#$!124,E!./$.A!8/&G*,$1!&'$!+.'$!*'!$.3#!,*/$32*&'!.',!*1!8/$,&0*'.'2+E!
&/*$'2$,!*'!.'!$.12ZC$12!,*/$32*&'H!!"#$!/&.,C.E!*1!8&12$,!.2![<!08#H!v&//*12&C'!;&.,!*'2$/1$321!@42+$/!9*7$!.2!.!
>Z+$(!*'2$/1$32*&'!1&42#!&)!67*88.37!9*7$A!C#*3#!*1!3&'2/&++$,!IE!.!2/.))*3!1*('.+H!!!

!

�w������	�������	x�����	
!

"&!.11$11!2#$!$]*12*'(!2/.))*3!8.22$/'1A!9$''&'*!&I2.*'$,!24/'*'(!0&G$0$'2!3&4'21!&'!"#4/1,.E!y$3$0I$/!
o<A!o<bz!,4/*'(!2#$!̀D!8$.7!8$/*&,!)/&0!=J<<!2&!pJ<<!̀D!.',!,4/*'(!2#$!9D!8$.7!8$/*&,!)/&0![J<<!2&!̂J<<!
9D!.2!2#$!8/*0./E!124,E!*'2$/1$32*&'1H!{*12&/*3!,.2.!C.1!42*+*d$,!)&/!2#$!@/&.,!̀]$!".G$/'!.',!9#*+_1!".G$/'!
,/*G$C.E1!.+&'(!@42+$/!9*7$H!
!!
"#$!8$.7!#&4/1!C$/$!,$2$/0*'$,!2&!12./2!.2!=J[\!̀D!.',![J[\!9DH!!"#$!3&4'2!,.2.!*1!*'3+4,$,!*'!
!.',!2#$!1400./E!&)!2#$!*'2$/1$32*&'!2/.))*3!0&G$0$'2!3&4'21!,4/*'(!2#$!̀D!.',!9D!8$.7!#&4/1!./$!
1#&C'!*'! H!!!

	
��|���	��������������	
!
"#$/$!./$!1$G$/.+!6}9"̀!I41!/&42$1!2#.2!1$/G$!B#*2$0./1#!"&C'1#*8A!.+2#&4(#!2#$!/&42$1!34//$'2+E!,&!'&2!
8/&G*,$!1$/G*3$!'$./!2#$!1*2$H!~2!.88$./1!2#.2!2#$!3+&1$12!2/.'1*2!1$/G*3$!*1!8/&G*,$,!IE!6$82.!@41!;&42$1!o=!
.',!p=A!C#*3#!8/&G*,$!1$/G*3$!2&!2#$!1&42#!&)!2#$!1*2$!.+&'(!�$/0.'2&C'!9*7$!.',!;*,($!9*7$H!



���������	
���	�������	�����	�����	

����	�	�	

	
��������	�������	����������	
�

������� ����	��!��	�
	���!� �	 ������"	
�
#$%&'�()�*+&�,-.+/$0�1$2$3-*0�4$)5$6�7&*+('(6(.-&%�8(9�-)*&9%&3*-()�$)'�9($'/$0%:�;&))()-�5*-6-<&'�*+&�
=&>&6�(8�?&9>-3&�@=A?B�.9$'&%�8(9�-)*&9%&3*-()�*(�7&$%59&�*+&�2&98(97$)3&�(8�*+&�*9$)%2(9*$*-()�8$3-6-*-&%C��
=A?�-%�$�7&$%59&�(8�>&+-36&�(2&9$*(9�'&6$0�/-*+�*+&�(>&9$66�'9->-).�&D2&9-&)3&�*+9(5.+�$�8$3-6-*0C�;&98(97$)3&�
-%�E5$)*-8-&'�/-*+�'&%-.)$*-()%�(8�=A?�FGH�*+9(5.+�FIH�J$%&'�()�*+&�$>&9$.&�3()*9(6�'&6$0�@.->&)�-)�%&3()'%�
2&9�>&+-36&B�2&9�6$)&�.9(52�$)'�*+&�(>&9$66�-)*&9%&3*-()C�K+&%&�=A?�'&%-.)$*-()%�'&%39-J&�*+&�2&98(97$)3&�
(8�*+&�-)*&9%&3*-()�89(7�*+&�7(*(9-%*H%�2&9%2&3*->&:�/-*+�=A?�FGH�9&29&%&)*-).�89&&�86(/-).�3()'-*-()%�$)'�
=A?�HIH�9&29&%&)*-).�3().&%*&'�3()'-*-()%C�L&6$0�-%�*+&�$''-*-()$6�*9$>&6�*-7&�&D2&9-&)3&'�J0�$�'9->&9:�
2$%%&).&9:�(9�2&'&%*9-$)C�1()*9(6�'&6$0�9&%56*%�/+&)�$�*9$88-3�3()*9(6�'&>-3&�@%53+�$%�$�*9$88-3�%-.)$6B�3$5%&%�$�
6$)&�.9(52�*(�9&'53&�%2&&'�(9�*(�%*(2M�-*�-%�7&$%59&'�-)�3(72$9-%()�/-*+�$)�5)3()*9(66&'�3()'-*-()C��
�
G�%577$90�(8�*+&�=A?�39-*&9-$�-%�%+(/)�-)� C��I(9�959$6�3()'-*-()%:�$�=A?�N1O�-%�29&8&99&'C��I(9�
59J$)�3()'-*-()%:�$>&9$.&�'&6$0�$*�=A?�NLO�%*$)'$9'%�$9&�3()%-'&9&'�$33&2*$J6&C���
�

�P�����Q	��!���	�
	���!� �	R���S		
�
K+&�=A?�J0�6$)&�.9(52:�$229($3+:�$)'�(>&9$66�.9$'&�8(9�&$3+�(8�*+&�%*5'0�-)*&9%&3*-()%�8(9�*+&�/&&T'$0�G4�
$)'�;4�2&$T�+(59%�8(9�*+&�&D-%*-).�3()'-*-()%�$9&�%+(/)�()� C���
�
U)'&9�&D-%*-).�3()'-*-()%:�*+&�-)*&9%&3*-()�(8�?T-22$3T�;-T&�@?V�WWXYB�$)'�#5*6&9�;-T&�(2&9$*&%�$*�$)�(>&9$66�
=A?�FLH�'59-).�J(*+�*+&�7(9)-).�$)'�$8*&9)(()�2&$T�+(59%:�$)'�*+&�-)*&9%&3*-()�(8�#5*6&9�;-T&�Z�[(99-%*(/)�
V($'�(2&9$*&%�$*�$�=A?�F#H�'59-).�J(*+�2&$T�+(59%C���
�
K+&�(>&9$66�\W]̂�_D-%*-).�1()'-*-()%�?0)3+9(�3$6356$*-()�/(9T%+&&*%�$9&�-)�



���������	
���	�������	�����	�����	

����	�	�	

�



���������	
���	�������	�����	�����	

����	�	�	

�


�����	�� !"�#�$%	 #$%���#$�		
&��'#��	����	%�(��#�)�$�	*+$�,�����-.	
/
012134/5656/237889:/;<=1>4/?<3/@A7:BC3<1DEFG/H:4D739<H/34I34H4D2/2J4/812134/237889:/:<DE929<DH/9D/2J4/H21EK/
7347L/M92J<12/2J4/E4;4=<I>4D2/<8/2J4/I3<I<H4E/H924N/OJ4/5656/P7:BC3<1DE/:<DE929<DH/734/1H4E/7H/7/
QP7H4=9D4R/8<3/:<>I739H<D/M92J/2J4/P19=ES<12/7D7=KH9H/M92J/2J4/H924N///
	

���T������	"��U�V	
/

WD/4;7=1729<D/<8/<I4D9DC/K473/237889:/:<DE929<DH/>1H2/7::<1D2/8<3/2J4/237889:/;<=1>4/9D:347H4H/2J72/734/
4XI4:24E/2</<::13/2J3<1CJ<12/2J4/34C9<D/<;43/2J9H/I439<EN//OKI9:7==KL/2J9H/:7=:1=729<D/M9==/9D:=1E4/P<2J/
34C9<D7==K/4XI4:24E/C3<M2JL/7H/M4==/7H/<2J43/HI4:989:7==K/BD<MD/E4;4=<I>4D2/I3<Y4:2H/M92J9D/2J4/7347/2J72/
M9==/9D:347H4/237889:/;<=1>4H/<D/2J4/H21EK/7347/3<7EM7KHN/
/
A7H4E/1I<D/9D8<3>729<D/34:49;4E/83<>/P<2J/Z4DD[\O/7DE/]J924>73HJ/O<MDHJ9IL/2J434/734/D</<2J43/
I4DE9DC/E4;4=<I>4D2/I3<Y4:2H/9D/2J4/9>>4E9724/7347/2J72/M9==/9>I7:2/237889:/;<=1>4H/<D/̂B9II7:B/Z9B4/?̂_/
66̀5G/<3/A12=43/Z9B4/D473/2J4/I3<I<H4E/E4;4=<I>4D2N//WH/H1:JL/2</7::<1D2/8<3/237889:/;<=1>4/9D:347H4H/83<>/
<2J43/34C9<D7=/C3<M2JL/2J4/4X9H29DC/237889:/;<=1>4H/M434/9D:347H4E/PK/7D/7DD17=/C3<M2J/87:2<3/<8/6Nabc/
P7H4E/<D/9D8<3>729<D/H1II=94E/PK/2J4/Zdee[\O/A13471/<8/Z=7DD9DC/7DE/_4H473:JN//OJ4348<34L/237889:/
;<=1>4H/M434/E4;4=<I4E/8<3/7/5656/<I4D9DC/K473/1H9DC/7/fN6f5c/C3<M2J/3724/?6Nabc/I43/K473/8<3/5/K473HGN/
	

+$�,�����-	 ��������	�������	(�����	
/

O</g17D298K/:J7DC4H/9D/2J4/H924/7::4HHL/2J4/H924/239IH/734/D<2/9D:=1E4E/9D/2J4/HJ<32S243>/<3/=<DCS243>/
P7:BC3<1DE/237889:/;<=1>4HN/O37889:/;<=1>4H/734/H1>>739h4E/9D/ /8<3/2J4/5656/:<DE929<DH/M92J<12/2J4/
H924/8<3/2J4/Wi/I47B/J<13/7DE/Zi/I47B/J<13/:<DE929<DHN/
	

+$�,�����-	 ��������	�������	#���������	
/

dX9H29DC/I47B/J<13/87:2<3H/M434/129=9h4E/8<3/2J4/7D7=KH9HN/j47;K/;4J9:=4/I43:4D27C4H/M434/27B4D/83<>/4X9H29DC/
:<1D2HN//
/


�����	��(��	#
	���(� �	&��'#��	����	%�(��#�)�$�	
/

OJ4/k\̂/PK/=7D4/C3<1IL/7II3<7:JL/7DE/<;437==/C37E4/8<3/2J4/H21EK/9D243H4:29<D/8<3/2J4/M44BE7K/Wi/7DE/Zi/
I47B/J<13H/8<3/2J4/5656/QD<SP19=ER/:<DE929<DH/?M92J<12/2J4/H924G/734/HJ<MD/<D/ NOJ4/7D7=KH4H/9DE9:724/
2J72/2J4/9D243H4:29<D/<8/̂B9II7:B/Z9B4/?̂_/66̀lG/7DE/A12=43/Z9B4/M9==/<I43724/72/7/k\̂/QdR/E139DC/P<2J/2J4/
><3D9DC/7DE/78243D<<D/I47B/J<13HN//OJ4/9D243H4:29<D/<8/A12=43/Z9B4/m/e<339H2<MD/_<7E/9H/4XI4:24E/2</
<I43724/72/7/k\̂/QnR/E139DC/P<2J/I47B/J<13HN/OJ4/̂KD:J3</:7=:1=729<D/M<3BHJ442H/8<3/2J4/A7:BC3<1DE/56fo/
n<DE929<DH/]92J<12/2J4/̂924/734/9D/ N///



���������	
���	�������	�����	�����	

����	�	��	

�



���������	
���	�������	�����	�����	

����	�	��	

������� !!�"#
$

����	����	%���������	
$
&'(()(*$+,*-*.'/$0(1,*,+,'$)2$345(16)4,5,*)($7(8*(''41$9037:$;<=>?@ABA<CD=EB?FGHDI?JK=D=EBL$M5(+5-$2)4$,4*6$
8'('45,*)($N5-N+-5,*)(1$2)4$,O'$1*,'P$Q51'/$)($,O'$64)6)1'/$/'R'-)6S'(,P$51$1+SS54*.'/$Q'-)T$*($ U$$
$$

�V�WXVY�	YVZ	�Y��[\]	�X���	
$
1̂$,O'$64)6)1'/$/'R'-)6S'(,$*1$4'1*/'(,*5-$*($(5,+4'P$()$*(,'4(5-$)4$6511_Q̀$,4*61$T'4'$N)(1*/'4'/$51$654,$)2$
,O'$64)6)1'/$,4*6$8'('45,*)($N5-N+-5,*)(1U$
$

$

a1'$

$

b*.'$

$

037$ca$d)/'$9e:$

$

$

34*6$3̀6'$

M̂$&'5f$g)+4$34*61$$ &M$&'5f$g)+4$34*61$

0($ h+,$ 3),5-$ 0($ h+,$ 3),5-$

i'1*/'(,*5-$ jk$a(*,1$ llm$n$M+-,*_o5S*-̀$

g)+1*(8$9c)T_i*1':$

$

pCqqrst?;<=>q?

uBDA<BCv?;<=>q?

w$

m$

m$

$

ll$

m$

m$

lk$

m$

m$

lm$

m$

m$

$

el$

m$

m$

xl$

m$

m$

9e:y037$34*6$z'('45,*)($M5(+5-P$em,O$7/*,*)($

	
����	����	Z�����{�����	
$
3O'$5(,*N*65,'/$,4*61$,)$Q'$8'('45,'/$Q̀$,O'$1*,'$951$1O)T($*($35Q-'$e:$T'4'$511*8('/$,)$,O'$4)5/T5̀$
(',T)4f$*($5NN)4/5(N'$T*,O$,O'$2)--)T*(8$,4*6$/*1,4*Q+,*)($6'4N'(,58'1$2)4$,O'$S)4(*(8$5(/$52,'4())($6'5f$
O)+41|$$$
$

}ywm~$R*5$�+,-'4$&*f'$,)$,O'$()4,O$$

}y�m~$R*5$�+,-'4$&*f'$,)$,O'$1)+,O$
$
b*,'$,4*61$T'4'$,O'($511*8('/$,)$,O'$1,+/̀$54'5$*(,'41'N,*)(1$5(/$,O'$64)6)1'/$5NN'11$/4*R'T5̀1$,)$�+,-'4$
&*f'$5(/$bf*665Nf$&*f'$Q51'/$)($,O'1'$'�*1,*(8$,4522*N$65,,'4(1$*($,O'$54'5P$TO*NO$54'$/'6*N,'/$)($ U$
$
$



���������	
���	�������	�����	�����	

����	�	��	

�



���������	
���	�������	�����	�����	

����	�	��	


�����	�� !���� �	"��#	�������!	����		
!�$����%� �	&'(����)*		
	
+,-./012234.56789-:.260./,-.:3/-;<837=;68/.46>=3/36>:.?3/,./,-.:3/-.?-0-.=-5-76@-=.1:.1.469<3>1/36>.62A.
.

BCD14EF068>=./012234.GHI6.D837=JK.?3/,68/./,-.:3/-.=-5-76@9->/.G KL.1>=M.

BCN3/-.+012234.1==-=./6./,-.>-/?60E.1::6431/-=.?3/,./,-.@06@6:-=.:3/-.=-5-76@9->/.@06O-4/.G KP.
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.
+,-.QRQR.<14EF068>=./012234.56789-:.?-0-.469<3>-=.?3/,./,-.:3/-./012234./6.=-/-093>-./6/17.QRQR./012234.
56789-:P.+6/17.@-1E.,680./80>3>F.56789-:.10-.:899103S-=.3>. ..
.

'(����)	���������	�������	����������	
	
+,-.TUN.<V.71>-.F068@L.1@@0614,L.1>=.65-0177.F01=-.260.-14,.62./,-.:/8=V.3>/-0:-4/36>:.260./,-.?--E=1V.WX.
1>=.YX.@-1E.,680:.260.28/80-.46>=3/36>:.?3/,./,-.=-5-76@9->/.62./,-.:3/-.10-.:,6?>.6>. ..
.
+,-.:/8=V.10-1.3>/-0:-4/36>:.?377.46>/3>8-./6.6@-01/-.1/./,-.:19-.65-0177.TUN.F01=-:.1:./,-.QRQR.HI6;<837=J.
<14EF068>=.46>=3/36>:.3>.<6/,./,-.960>3>F.1>=.12/-0>66>.@-1E.,680:P..+,-.@06@6:-=.:3/-.=035-?1V./6.
D8/7-0.Y3E-.3:.-Z@-4/-=./6.6@-01/-.1/.1.TUN.H[J.=803>F./,-.960>3>F.@-1E.,680L.1>=.1.H\J.=803>F./,-.12/-0>66>.
@-1E.,680L.?3/,68/./,-.>--=.260.:3F>173S1/36>P..+,-.@06@6:-=.03F,/;/80>.-Z3/;6>7V.=035-?1V./6.NE3@@14E.Y3E-.
GN].RR̂_K.3:.-Z@-4/-=./6.6@-01/-.1/.1.TUN.HDJ.=803>F.<6/,./,-.960>3>F.1>=.12/-0>66>.@-1E.,680:P.
.
+,-.NV>4,064174871/36>.?60E:,--/:.10-.3>. .
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TZVTT23W Y XU[ T XZX X\_ T T X\_ U X T Z ]YU
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/<-;C3T:)V3MD+(LO !!R �2P� � "RP �22� �Q## R�� �R#! � �"# �2S" �Q2P
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3333333333/-<7+3� Q�Q 4 4 4 4 4
3333333333/-<7+3" XI2 4 4 4 4 4
3

0DD()<,> AK LK /K

WN?3N)6-():3F+:<=G3. �!C2 �C" �
WN?35[/ K
3

?96)(35<6+ ?<*)(3?HJ- LK5 LKMAK56� /KM /K1

N<D<,9-=3\H+> >] #"" 4 I#" 4 4
WN?35<6+3P N31<-9) �C��# 4�C�X� 4 4
WN?3N)6-():3F+:<=3\.] 2C# �C� �!C2 4 4
WN?35<6+35[/ 0 0 K 4 4
WN?3#Q->3V-9:+3̂\H+>] � 4 �C" 4 4
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)*+,-./0123+4,56+$7##$898:.;<=>0?@8603>@0;2>A?+3B;1C-.+,D8,0AE898FG>32>;<H3B; 4B;1C-.8$#860I.-2
,A<08'

J;20-3012>.;

J;28K0?ABL83%M0C #H(

D.M0N0;2 FO: FOP FO6 QO:QOPQO6 RO: ROP RO6 4O: 4OP 4O6

:A;08S.;=><T-A2>.;3
P-A==>18U.?L8M0C%C V ' W # # ( $& X(7 ' # V(7 '(
YT2T-08U.?L8M0C%C V ' W # # ( $& X(7 ' # V(7 '(
S.;=?>12>;<8,0@3L8Z%C- # # # # # # # # # # # #
4><;8S.;2-.?8 42.I 42.I 42.I 42.I 42.I 42.I Y-00 Y-00 Y-00 Y-00 Y-00 Y-00
6P8SCA;;0?>[0@ 9 9R.;0 9 9R.;0 9 9R.;0 9 9R.;0
42.-A<08:0;<2C 9 9 9 9 9 9 9 9 9 9 9 9
U0C8>;8D0@>A;842.-A<0L8Z 9 # 9 9 # 9 9 # 9 9 # 9
)-A@0L8\ 9 # 9 9 # 9 9 # 9 9 # 9
,0AE8].T-8YA12.- X̂ 'V V( (' (' WV && ($ V# (' 7W VX
]0AMB8U0C>1?03L8\ # # # # # # # ' # # $ #
DMN28Y?._ 7 7 $' # # $' '̂ WXW & # X7W V'
8

DA/.-%D>;.- D>;.-' D>;.-$ DA/.-$ DA/.-'

S.;=?>12>;<8Y?._85?? $VV'$V&7 W$̂ $VVX$VW' WX( Ŵ( # # WW$ # #
888888888842A<08$ W$̂ W$̂ 9 7̂^ 7̂^ 9 9 9 9 9 9 9
888888888842A<08' 7̂( 7̂V 9 W'̂ Ŵ( 9 9 9 9 9 9 9
S->2>1A?8]@_B WH$ XHV XH' WH$ XHV XH' &H$ 9 9 &H$ 9 9
S->2>1A?8]@_B842<8$ XH$ VHV 9 XH$ VHV 9 9 9 9 9 9 9
S->2>1A?8]@_B842<8' XH$ VHV 9 XH$ VHV 9 9 9 9 9 9 9
Y.??._9TI8]@_B ĤV & Ĥ̂ ĤV & Ĥ̂ 'H' 9 9 'H' 9 9
,.28SAI9$8DA;0TM0- (̂ $$V &̂V (̂ $$$ &#& 7WX 9 9 7V̂ 9 9
888888888842A<08$ &'X &̂7 9 X̂X 7̂X 9 9 9 9 9 9 9
888888888842A<08' X̂̂ 7̂X 9 &'$ &'W 9 9 9 9 9 9 9
,?A2..;8̀?.1E0@L8\ 9 9 9 9
D.M8SAI9$8DA;0TM0- 7X $#7 &̂V 7$ $#& &#& 7WX 9 9 7V̂ 9 9
D.M8SAI9'8DA;0TM0- 7X $#7 9 7$ $#& 9 9 9 9 9 9 9
888888888842A<08$ (̂( &̂7 9 &̂̂ X̂$ 9 9 9 9 9 9 9
888888888842A<08' ^̂# X̂$ 9 &#' &'W 9 9 9 9 9 9 9
8

5II-.A1C FO QO RO 4O

]SD8S.;2-.?8K0?ABL83 V̂H( $&H' #H& #
]SD8:a4 F O
8

D>;.-8:A;0%DA/.-8DMN2 RO: ROP RO6FO:;$QO:;$ 4O: 4OP 4O6

SAIA1>2B8bM0C%Cc 7WX 9 9 $&& &#& 7V̂ 9 9
]SD8:A;08U%S86A2>. #H#̂X 9 9#H$(̂ #H#̂ 9 9 9
]SD8S.;2-.?8K0?AB8b3c (Ĥ 9 9 V̂H( $&H' # 9 9
]SD8:A;08:a4 5 9 9 F O 5 9 9
]SD8(V2C8\2>?08dbM0Cc #H$ 9 9 #HW #H$ # 9 9
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 !"#$%&'()*"+#,-"�.���/0/1%2345'67/-'*57'2)586"*92(:$%"#;/#'8</0/=>5*)523?*92 +92(:$%/��/-'@%$)
#83'/A

B2)'$*'()5%2

B2)/C'689D/*�E': �?�

;%E'F'2) =G1 =G- HG1 HGI +GI +G-

182'/J%2453K$8)5%2*
I$8445(/L%6D/E':�: A � � M�� N.� .
OK)K$'/L%6D/E':�: A � � M�� N.� .
J%2465()523/#'7*D/P�:$ � � � � � �
+532/J%2)$%6/ +)%@ +)%@ O$'' O$'' O$'' O$''
-I/J:822'65Q'7 0H%2' 0H%2' 0H%2'
+)%$83'/1'23): � 0 0 0 0 0
L':/52/;'7582/+)%$83'D/P � 0 0 � � 0
 $87'D/R � 0 0 � � 0
#'8</S%K$/O8()%$ �N �N N� �A �� ��
S'8E9/L':5(6'*D/R � � � � � �
;EF)/O6%T �� � . M�. UA� ��
/

;8&%$�;52%$ ;52%$� ;8&%$� ;8&%$�

J%2465()523/O6%T/,66 ��NU U�� UN� � 0 �
//////////+)83'/� U�� 0 0 0 0 0
//////////+)83'/� .�� 0 0 0 0 0
J$5)5(86/S7T9 U?� U?�� �?� 0 0 0
J$5)5(86/S7T9/+)3/� N?� 0 0 0 0 0
J$5)5(86/S7T9/+)3/� N?� 0 0 0 0 0
O%66%T0K@/S7T9 A?NA?A�� �?� 0 0 0
#%)/J8@0�/;82'KE'$ ��� �MU ��� 0 0 0
//////////+)83'/� N�. 0 0 0 0 0
//////////+)83'/� �A� 0 0 0 0 0
#68)%%2/V6%(<'7D/R 0 0 0
;%E/J8@0�/;82'KE'$ ��� �MU ��� 0 0 0
;%E/J8@0�/;82'KE'$ ��� 0 0 0 0 0
//////////+)83'/� N�� 0 0 0 0 0
//////////+)83'/� �A� 0 0 0 0 0
/

,@@$%8(: =G HG +G

SJ;/J%2)$%6/C'689D/* �.?� �?� �
SJ;/1W+ C
/

;52%$/182'�;8&%$/;EF) HG1 HGI=G12� +GI +G-

J8@8(5)9/XE':�:Y ��� 0 �M� 0 0
SJ;/182'/L�J/-8)5% �?��. 0�?��A 0 0
SJ;/J%2)$%6/C'689/X*Y .?. � �.?� 0 0
SJ;/182'/1W+ , , C 0 0
SJ;/�N):/R)56'/ZXE':Y � 0 �?A 0 0
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$94(0��

293(0!%&BA >C2 >C. DC2 DCE ,CE ,C.

293(0F&3564B%9*6&3+
E%9556)0G&7BH(0IJA;K � � �� �� ��L MMN �M 
OB*B%(0G&7BH(0IJA;K � � �� �� ��L MMN �M 
P8(970O7&Q0IJA;A7K � �� � �� � �� � �� � �� � ��
293(0R68*;0I5*K �� �� �� �� �� ��
!%98(0ISK �S 1�S �S
293(0T*67@0O9)*&% �@�� �@�� �@�� �@�� �@�� �@��
O%* �@  U �@ ��
O7*0$%&*()*(8 �@ U� �@  /
,9*8@0O7&Q0IA%&*K �L�L � � �/N �NU� �
O7*0$(%H6**(8 �@ U� �@ N�
,9*8@0O7&Q0IA(%HK �L�L � � �/�L �NU� �
.64;*0EB%30&30.(8 V(+ V(+
,9*8@0O7&Q0I.EW.K � NN
263=0,A((80IHA;K �� MU MU
263=0X6+*93)(0I5*K ���� ��M� �MUM
E%9J(70E6H(0I+K �N@M ��@� �L@�
$(9=0Y&B%0O9)*&% �@ � �@ � �@UU �@/� �@ M �@/L
Y(9J:0G(;6)7(+0ISK �S �MS �S �S �S �S
-8'@0O7&Q0IJA;K M�N �� �� UU/ ML� �N/
,;9%(80293(0E%9556)0ISK
293(0!%&BA0O7&Q0IJA;K MM � � UN/ L�� �
>3*(%0C7&)=(80P3*(%+()*6&3 D& D& D& D& D& D&
293(0-7643H(3* 2(5* .64;* 2(5* 2(5* 2(5* .64;*
<(86930R68*;I5*K �� � �
263=0W55+(*I5*K � � �
F%&++Q97=0R68*;I5*K �L �L �L
EQ&0Q9:02(5*0EB%30293(
Y(98Q9:0O9)*&% �@�� �@�� �@  �@  �@�� �@��
EB%36340,A((80IHA;K �U  �U  
DBHZ(%0&50X(*()*&%+0 � � � �
X(*()*&%0E(HA79*(0 2(5*
2(986340X(*()*&%0I5*K �� �� �� ��
E%9676340X(*()*&%0I5*K � � � �
X(*()*&%0�0$&+6*6&3I5*K � � � �
X(*()*&%0�0,6[(I5*K �� �� �� ��
X(*()*&%0�0E:A( F7\>? F7\>? F7\>? F7\>?
X(*()*&%0�0F;933(7
X(*()*&%0�0>?*(380I+K �@� �@� �@� �@�
X(*()*&%0�0]B(B(0I+K �@� �@� �@� �@�
X(*()*&%0�0X(79:0I+K �@� �@� �@� �@�
EB%30E:A( $%&* $(%H D- D-
$%&*()*(80$;9+(+ � L �
$(%H6**(80$;9+(+ L
X(*()*&%0$;9+( � L L �
,Q6*);0$;9+(
<636HBH0P36*6970I+K M@� ��@� ��@� ��@�
<636HBH0,A76*0I+K ��@� �N@� �N@� �N@�
E&*970,A76*0I+K � @� �L@� �L@� �L@�
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!"#$%&'()*+#,$-.#�/���0102&3456(780.(+68(3*697#+:3);%&#$<0$(9=010>?6+*634@+:3 ,:3);%&0��0.(A&%*
$94(0��

293(0!%&BA >C2 >C. DC2 DCE ,CE ,C.

E&*970,A76*0FGH I/@JG K�@IG K�@IG K�@IG
<9?6LBL0!%((30F+H ��@� I @� I @� I @�
M(77&N0E6L(0F+H O@� O@� O@� O@�
-771.(80E6L(0F+H �@� �@� �@� �@�
2&+*0E6L(0-8'B+*0F+H �@� �@� �@�
E&*9702&+*0E6L(0F+H J@� J@� J@�
2(98�294
2(9812940PA*6L6Q(R
S(;6)7(0>?*(3+6&30F+H I@� I@� I@� I@�
.()9770<&8( D&3( <9? <9? <9?
-)*0>55)*0!%((30F+H �/@� I @� I @�
-)*B9*(804�T0.9*6& �@�K �@OO �@OO
U�)0.9*6& �@/� �@O/ �@K�
T&3*%&70V(79: I @J ��@O ��@I
WB(B(0V(79: �@� �@� �@�
E&*970V(79: I @J ��@O ��@I
2P, V C C
-AA%&9);0V(79: I @J ��@O ��@I
-AA%&9);02P, V C C
WB(B(02(34*;0O�*;0F5*H �I �KO �KJ
WB(B(02(34*;0 O*;0F5*H X�IJ ��J � O
Y3*(%3970263=0V6+*0F5*H  I�  O� ��JI
EB%30C9:02(34*;0F5*H
C9+(0T9A9)6*:0FUA;H O�/   /   I
,*9%U9*6&30T9A0.(8B)*3 � � �
,A677Z9)=0T9A0.(8B)*3 � � �
,*&%94(0T9A0.(8B)*3 � � �
.(8B)(80U�)0.9*6& �@KJ �@O/ �@K�

Y3*(%+()*6&30,BLL9%:

-%(90E:A(" P*;(%
T:)7(02(34*;"0JO
-)*B9*(80T:)7(02(34*;"0J�@K
D9*B%970T:)7("0K�
T&3*%&70E:A("0-)*B9*(81[3)&&%8639*(8
<9?6LBL0U�)0.9*6&"0�@/�
Y3*(%+()*6&30,643970V(79:"0� @ Y3*(%+()*6&302P,"0C
Y3*(%+()*6&30T9A9)6*:0[*676Q9*6&30K�@�G YT[02(U(70&50,(%U6)(0C
-397:+6+0$(%6&80FL63H0�O
X0000 O*;0A(%)(3*67(0U&7BL(0(?)((8+0)9A9)6*:\0]B(B(0L9:0Z(07&34(%@
00000WB(B(0+;&N306+0L9?6LBL095*(%0*N&0):)7(+@

,A76*+09380$;9+(+"00000/"0CB*7(%0$6=(0̂0D&%%6+*&N30.&98
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$%&'()*+,-.&/'01&�2���3435)6789+:;31+.9;+6-9<:&.=6,>()&0?3'+<@343"�"�3A)3BC9:;D.=6 /=6,>()3��31+E)(-
'<7+3�

5<6+3$()CE FB5 FBG FB1 HB5 HBG HB1 AB5 ABG AB1 /B5 /BG /B1

5<6+3I)6897C(<-9)6.
G(<889,3J):CK+3LME>N O� P2Q PR "Q2 RR2 P" !� "#" �!� P# !"2 ��Q
SC-C(+3J):CK+3LME>N O� P2Q PR "Q2 RR2 P" !� "#" �!� P# !"2 ��Q
T;+<:3S:)U3LME>E:N �#�� �#�� �#�� �#�� �#�� �#�� �#�� �#�� �#�� �#�� �#�� �#��
$(<;+3LVN "V �V 4�V "V
/-)(<7+35+67->3L8-N �R� � �R� PPR "O� � �R� OR
/-)(<7+35<6+. � � � � � � � �
G<E+(35+67->3L8-N "R "R "R "R
5<6+3W-9:D3S<,-)( �D�� �D�� �D�� �D�� �D�� �D�� �D�� �D�� �D�� �D�� �D�� �D��
S(- �D#2O �D2R� �D#!# �D2R�
S:-3'()-+,-+; �D#R� �D#R� �D#R� �D#R�
/<-;D3S:)U3LE()-N �OQ# �OR# � �OR" �2"O �R## �O"2 �OR! � �QRR �2�# �!2�
S:-3'+(K9--+; �D�#2 �D�P" �D�RQ �D�2#
/<-;D3S:)U3LE+(KN PQ# �OR# � "!P �2"O �R## "2! �OR! � �RR �2�# �!2�
197>-3GC(63)631+; X+. X+. X+. X+.
/<-;D3S:)U3L1GY1N P �"R �# �2O
596@3/E++;3LKE>N !R R� PR PR
596@3Z9.-<6,+3L8-N ##2 P"R �R� ����
G(<M+:3G9K+3L.N �RD� !D! "D# �#DR
'+<@3[)C(3S<,-)( �D2" �D22 �D2! �D2P �D#� �D22 �DO� �DOO �DO" �DO� �D2R �DRO
[+<M=3J+>9,:+.3LVN �V RV ��V PV !V �V RV !V "V 2V !V 2V
0;*D3S:)U3LME>N 2R !P# !" P"P Q�P PQ RQ PO# �#! RQ R�! �2Q
/><(+;35<6+3G(<889,3LVN
5<6+3$()CE3S:)U3LME>N 2R !2� � P"P Q�P PQ RQ ROP � RQ R�! �2Q
F6-+(3B:),@+;3T6-+(.+,-9)6 A) A) A) A) A) A) A) A) A) A) A) A)
5<6+30:976K+6- 5+8- 5+8- 197>- 5+8- 5+8- 197>- 5+8- 5+8- 197>- 5+8- 5+8- 197>-
?+;9<63H9;->L8-N �" �" �" �"
596@3Y88.+-L8-N � � � �
I()..U<:@3H9;->L8-N �Q �Q �Q �Q
GU)3U<=35+8-3GC(635<6+
[+<;U<=3S<,-)( �D�� �D�� �D�� �D�� �D�� �D�� �D## �D## �D## �D�� �D�� �D��
GC(69673/E++;3LKE>N �R # �R # �R # �R #
ACK\+(3)83Z+-+,-)(.3 � � � � � � � � � �
Z+-+,-)(3G+KE:<-+3 197>- 197>-
5+<;9673Z+-+,-)(3L8-N !� !� !� !� "� !� !� !� !� "�
G(<9:9673Z+-+,-)(3L8-N � � � � � � � � � �
Z+-+,-)(3�3').9-9)6L8-N � � � � � � � � � �
Z+-+,-)(3�3/9]+L8-N !� !� !� !� "� !� !� !� !� "�
Z+-+,-)(3�3G=E+ I:̂F_ I:̂F_ I:̂F_ I:̂F_ I:̂F_ I:̂F_ I:̂F_ I:̂F_ I:̂F_ I:̂F_
Z+-+,-)(3�3I><66+:
Z+-+,-)(3�3F_-+6;3L.N �D� �D� �D� �D� �D� �D� �D� �D� �D� �D�
Z+-+,-)(3�3̀C+C+3L.N �D� �D� �D� �D� �D� �D� �D� �D� �D� �D�
Z+-+,-)(3�3Z+:<=3L.N �D� �D� �D� �D� �D� �D� �D� �D� �D� �D�
GC(63G=E+ EK̂E- A0 EK̂E- A0 '+(K EK̂E- A0 EK̂E- A0 '+(K
'()-+,-+;3'><.+. R " � Q P 2 O !
'+(K9--+;3'><.+. " Q Q 2 ! !
Z+-+,-)(3'><.+ R " � Q Q P 2 O ! !
/U9-,>3'><.+
?969KCK3T69-9<:3L.N PD� �RD� PD� �RD� �RD� PD� PD� PD� PD� PD�
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'<7+3"

5<6+3$()CE FB5 FBG FB1 HB5 HBG HB1 AB5 ABG AB1 /B5 /BG /B1

?969ICI3/E:9-3J.K �!D� LLD� �!D� LLD� LLD� �LD� LLD� �LD� LLD� LLD�
G)-<:3/E:9-3J.K �!D� !2D� "2D� M"D� M"D� �LD� N�D� �LD� N�D� N�D�
G)-<:3/E:9-3JOK ��D�O L!DLO "�D�O !!DLO !!DLO #DLO LMD!O #DLO LMD!O LMD!O
?<P9ICI3$(++63J.K QD� !�D� "�D� NND� NND� QD� !ND� QD� !ND� !ND�
R+::)S3G9I+3J.K ND� ND� ND� ND� ND� !D� !D� !D� !D� !D�
0::41+;3G9I+3J.K "D� "D� "D� "D� "D� "D� "D� "D� "D� "D�
5).-3G9I+30;*C.-3J.K �D� �D� �D� �D� �D� �D� �D� �D� �D� �D�
G)-<:35).-3G9I+3J.K QD� QD� QD� QD� QD� MD� MD� MD� MD� MD�
5+<; 5<7 5+<; 5<7 5+<; 5<7 5<7 5+<; 5<7 5+<; 5<7 5<7
5+<;45<73TE-9I9U+V
W+>9,:+3FP-+6.9)63J.K LD� LD� LD� LD� LD� LD� LD� LD� LD� LD�
1+,<::3?);+ A)6+ ?<P A)6+ ?<P ?<P A)6+ A)6+ A)6+ A)6+ A)6+
H<:@3G9I+3J.K QD� QD� QD� QD� QD� QD�
X:<.>3Y)6-3H<:@3J.K �#D� �#D� �#D� "�D� "�D� "�D�
'+;+.-(9<63Z<::.3J[ >(K � � � � � �
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5<6+30:976K+6- 5+8- 5+8- 197>- 5+8- 5+8- 197>- 5+8- 5+8- 197>- 5+8- 5+8- 197>-
?+;9<63H9;->L8-N �" �" �" �"
596@3Y88.+-L8-N � � � �
I()..U<:@3H9;->L8-N �R �R �R �R
GU)3U<=35+8-3GC(635<6+
[+<;U<=3S<,-)( �D�� �D�� �D�� �D�� �D�� �D�� �D## �D## �D## �D�� �D�� �D��
GC(69673/E++;3LKE>N �P # �P # �P # �P #
ACK\+(3)83Z+-+,-)(.3 � � � � � � � � � �
Z+-+,-)(3G+KE:<-+3 197>- 197>-
5+<;9673Z+-+,-)(3L8-N !� !� !� !� "� !� !� !� !� "�
G(<9:9673Z+-+,-)(3L8-N � � � � � � � � � �
Z+-+,-)(3�3').9-9)6L8-N � � � � � � � � � �
Z+-+,-)(3�3/9]+L8-N !� !� !� !� "� !� !� !� !� "�
Z+-+,-)(3�3G=E+ I:̂F_ I:̂F_ I:̂F_ I:̂F_ I:̂F_ I:̂F_ I:̂F_ I:̂F_ I:̂F_ I:̂F_
Z+-+,-)(3�3I><66+:
Z+-+,-)(3�3F_-+6;3L.N �D� �D� �D� �D� �D� �D� �D� �D� �D� �D�
Z+-+,-)(3�3̀C+C+3L.N �D� �D� �D� �D� �D� �D� �D� �D� �D� �D�
Z+-+,-)(3�3Z+:<=3L.N �D� �D� �D� �D� �D� �D� �D� �D� �D� �D�
GC(63G=E+ EK̂E- A0 EK̂E- A0 '+(K EK̂E- A0 EK̂E- A0 '+(K
'()-+,-+;3'><.+. P " � R O 2 Q !
'+(K9--+;3'><.+. " R R 2 ! !
Z+-+,-)(3'><.+ P " � R R O 2 Q ! !
/U9-,>3'><.+
?969KCK3T69-9<:3L.N OD� �PD� OD� �PD� �PD� OD� OD� OD� OD� OD�
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5<6+3$()CE FB5 FBG FB1 HB5 HBG HB1 AB5 ABG AB1 /B5 /BG /B1

?969ICI3/E:9-3J.K �!D� LLD� �!D� LLD� LLD� �LD� LLD� �LD� LLD� LLD�
G)-<:3/E:9-3J.K �!D� !"D� "�D� !#D� !#D� �LD� M!D� �LD� M!D� M!D�
G)-<:3/E:9-3JNK ��D�N L�D�N �OD�N LOD�N LOD�N #DLN !ODPN #DLN !ODPN !ODPN
?<Q9ICI3$(++63J.K PD� LOD� �!D� !"D� !"D� PD� O2D� PD� O2D� O2D�
R+::)S3G9I+3J.K OD� OD� OD� OD� OD� !D� !D� !D� !D� !D�
0::41+;3G9I+3J.K "D� "D� "D� "D� "D� "D� "D� "D� "D� "D�
5).-3G9I+30;*C.-3J.K �D� �D� �D� �D� �D� �D� �D� �D� �D� �D�
G)-<:35).-3G9I+3J.K PD� PD� PD� PD� PD� MD� MD� MD� MD� MD�
5+<; 5<7 5+<; 5<7 5+<; 5<7 5<7 5+<; 5<7 5+<; 5<7 5<7
5+<;45<73TE-9I9U+V
W+>9,:+3FQ-+6.9)63J.K LD� LD� LD� LD� LD� LD� LD� LD� LD� LD�
1+,<::3?);+ A)6+ ?<Q A)6+ ?<Q ?<Q A)6+ A)6+ A)6+ A)6+ A)6+
H<:@3G9I+3J.K PD� PD� PD� PD� PD� PD�
X:<.>3Y)6-3H<:@3J.K �#D� �#D� �#D� "�D� "�D� "�D�
'+;+.-(9<63Z<::.3J[ >(K � � � � � �
0,-3F88,-3$(++63J.K !"D� LOD� OMD� !"D� !"D� MLDO O2D� M"D� OODL OODL
0,-C<-+;37 Z31<-9) �DL� �D"M �D!� �DL� �DL� �D!M �D!" �D!O �D!� �D!�
\ ,31<-9) �DM# �D#� �D�! �D2� �D�# �D"L �D#2 �DLL �DO� �D�M
Z)6-():3Y+:<= !#DM P"D! #2D# OMDP �DL �#D2 MMD� "!DO LLDM LDL
]C+C+3Y+:<= �D� �D� �D� �D� �D� �D� �D� �D� �D� �D�
G)-<:3Y+:<= !#DM P"D! #2D# OMDP �DL �#D2 MMD� "!DO LLDM LDL
5T/ Y F X F 0 B F Z Z 0
0EE()<,>3Y+:<= MMD# MPD� M�D" "MDO
0EE()<,>35T/ F F F Z
]C+C+35+67->3O�->3J8-K P2 LPL �̂#M L#O � !� MM! "� "OM �
]C+C+35+67->3#O->3J8-K ��L [O"P [L�L !#! � P� [#!2 "" LOO "O
_6-+(6<:3596@3Y9.-3J8-K #�2 "!O P� #"�
GC(63B<=35+67->3J8-K �O� �O� LLO "P� �O� PO
B<.+3Z<E<,9-=3J\E>K �#! !P� "OM OPM OPM L2� PP" �LP P2P P!M
/-<(\<-9)63Z<E31+;C,-6 � � � � � � � � � �
/E9::̀<,@3Z<E31+;C,-6 � � � � � � � � � �
/-)(<7+3Z<E31+;C,-6 � � � � � � � � � �
1+;C,+;3\ ,31<-9) �DM# �D#� �D�! �D2� �D�# �D"L �D#2 �DL" �D!# �D�O

_6-+(.+,-9)63/CII<(=

0(+<3G=E+% T->+(
Z=,:+35+67->%3�!�
0,-C<-+;3Z=,:+35+67->%3�LPDL
A<-C(<:3Z=,:+%3�"O
Z)6-():3G=E+%30,-C<-+;4a6,))(;96<-+;
?<Q9ICI3\ ,31<-9)%3�D�!
_6-+(.+,-9)63/976<:3Y+:<=%3OPD" _6-+(.+,-9)635T/%3F
_6-+(.+,-9)63Z<E<,9-=3a-9:9U<-9)63#LD!N _Za35+\+:3)83/+(\9,+3X
06<:=.9.3'+(9);3JI96K3�O
3̂333W):CI+3+Q,++;.3,<E<,9-=b3cC+C+39.3->+)(+-9,<::=3968969-+D
33333]C+C+3.>)S639.3I<Q9ICI3<8-+(3-S)3,=,:+.D
[3333#O->3E+(,+6-9:+3\):CI+3+Q,++;.3,<E<,9-=b3cC+C+3I<=3̀+3:)67+(D
33333]C+C+3.>)S639.3I<Q9ICI3<8-+(3-S)3,=,:+.D



���������	
����������
����
�	������������������������� �� �! "��#

$%&'()*+,-.&/'01&�2���3435)6789+:;31+.9;+6-9<:&.=6,>()&'?3'+<@343"�"�3A)3BC9:;D.=6 /=6,>()3��31+E)(-
'<7+3F

/E:9-.3<6;3'><.+.%33333�%3BC-:+(3'9@+3G3/@9EE<,@3'9@+3HIFJ



�����������	�
�
�������������������������������� �� �! "��#

$%&'()*+,-.&/'01&�2���3435)6789+:;31+.9;+6-9<:&.=6,>()&'?3'+<@343"�"�3A)3BC9:;D.=6 /=6,>()3��31+E)(-
'<7+3�

F6-+(.+,-9)6

F6-3G+:<=H3. I+> �DJ

?)I+K+6- LB5 LB1 AB5 ABM /BM /B1

5<6+3N)6897C(<-9)6.
M(<889,3O):H3I+> > � �J P QP2 R�P ��
SC-C(+3O):H3I+> > � �J P QP2 R�P ��
N)68:9,-9673'+;.H3T >( � � � � � �
/9763N)6-():3 /-)E /-)E S(++ S(++ S(++ S(++
1M3N><66+:9U+; 4A)6+ 4A)6+ 4A)6+
/-)(<7+35+67-> � 4 4 4 4 4
O+>3963?+;9<63/-)(<7+H3T � 4 4 � � 4
$(<;+H3V � 4 4 � � 4
'+<@3W)C(3S<,-)( "P RP RJ #! #� RJ
W+<I=3O+>9,:+.H3V � � � " � �
?IK-3S:)X ! "� 2 2�R RRP �R
3

?<*)( ?96)( ?96)(" ?<*)(� ?<*)("

N)68:9,-9673S:)X30:: ��#" RQJ R2� � 4 �
3333333333/-<7+3� RQJ 4 4 4 4 4
3333333333/-<7+3" !�# 4 4 4 4 4
N(9-9,<:3W;X= RDR�PRD"�P!D��P 4 4 4
N(9-9,<:3W;X=3/-73� PD!�P 4 4 4 4 4
N(9-9,<:3W;X=3/-73" PD2�P 4 4 4 4 4
S)::)X4CE3W;X= JDP�#PJDJ�#P"D"�#P 4 4 4
')-3N<E4�3?<6+CI+( ""! !PR #�P 4 4 4
3333333333/-<7+3� P�2 4 4 4 4 4
3333333333/-<7+3" RJP 4 4 4 4 4
':<-))63Y:),@+;H3V 4 4 4
?)I3N<E4�3?<6+CI+( ""� !PR #�P 4 4 4
?)I3N<E4"3?<6+CI+( ""� 4 4 4 4 4
3333333333/-<7+3� P�� 4 4 4 4 4
3333333333/-<7+3" RJP 4 4 4 4 4
3

0EE()<,> LB AB /B

WN?3N)6-():3G+:<=H3. �!D# �D" �
WN?35Z/ B
3

?96)(35<6+ ?<*)(3?IK- AB5 ABMLB56� /BM /B1

N<E<,9-=3[I+> >\ #�P 4 J2Q 4 4
WN?35<6+3O N31<-9) �D��# 4�D�R" 4 4
WN?3N)6-():3G+:<=3[.\ # �D� �!D# 4 4
WN?35<6+35Z/ 0 0 B 4 4
WN?3#P->3V-9:+3][I+>\ � 4 �D" 4 4
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,A<08'

K;20-3012>.;

K;28L0?ABM83%N0C #I(

D.N0O0;2 PG: PGQ PG6 RG:RGQRG6 FG: FGQ FG6 4G: 4GQ 4G6

:A;08S.;=><H-A2>.;3
Q-A==>18T.?M8N0C%C U ' V # # ( $& V#W ' # W#U '(
XH2H-08T.?M8N0C%C U ' V # # ( $& V#W ' # W#U '(
S.;=?>12>;<8,0@3M8Y%C- # # # # # # # # # # # #
4><;8S.;2-.?8 42.J 42.J 42.J 42.J 42.J 42.J X-00 X-00 X-00 X-00 X-00 X-00
6Q8SCA;;0?>Z0@ 9 9F.;0 9 9F.;0 9 9F.;0 9 9F.;0
42.-A<08:0;<2C 9 9 9 9 9 9 9 9 9 9 9 9
T0C8>;8D0@>A;842.-A<0M8Y 9 # 9 9 # 9 9 # 9 9 # 9
)-A@0M8[ 9 # 9 9 # 9 9 # 9 9 # 9
,0AE8\.H-8XA12.- W] 'U U( (' (' VU && ($ U# (' 7V UW
\0ANB8T0C>1?03M8[ # # # # # # # ' # # $ #
DNO28X?.̂ 7 7 $' # # $' ]' VVW & # W(U U'
8

DA/.-%D>;.- D>;.-' D>;.-$ DA/.-$ DA/.-'

S.;=?>12>;<8X?.̂85?? $UW($UWU V'$$UV]$U7( VV7 V&V # # V7# # #
888888888842A<08$ V'$ V'$ 9 7&' 7&' 9 9 9 9 9 9 9
888888888842A<08' 7&7 7&& 9 V]$ V&V 9 9 9 9 9 9 9
S->2>1A?8\@̂B VI$ WIU WI' VI$ WIU WI' &I$ 9 9 &I$ 9 9
S->2>1A?8\@̂B842<8$ WI$ UIU 9 WI$ UIU 9 9 9 9 9 9 9
S->2>1A?8\@̂B842<8' WI$ UIU 9 WI$ UIU 9 9 9 9 9 9 9
X.??.̂9HJ8\@̂B ]IU & ]I] ]IU & ]I] 'I' 9 9 'I' 9 9
,.28SAJ9$8DA;0HN0- ($ $$] &]$ (# $#( &## 7V# 9 9 7&W 9 9
888888888842A<08$ &'' &]U 9 ]W' ]7] 9 9 9 9 9 9 9
888888888842A<08' ]U( ]7' 9 &$W &'] 9 9 9 9 9 9 9
,?A2..;8_?.1E0@M8[ 9 9 9 9
D.N8SAJ9$8DA;0HN0- 7& $#W &]$ V7 $#' &## 7V# 9 9 7&W 9 9
D.N8SAJ9'8DA;0HN0- 7& $#W 9 V7 $#' 9 9 9 9 9 9 9
888888888842A<08$ ](U &]U 9 ]]7 ]U7 9 9 9 9 9 9 9
888888888842A<08' ]'W ]UV 9 ](V &'] 9 9 9 9 9 9 9
8

5JJ-.A1C PG RG FG 4G

\SD8S.;2-.?8L0?ABM83 ]WIV $&I] #I& #
\SD8:̀4 P G
8

D>;.-8:A;0%DA/.-8DNO2 FG: FGQ FG6PG:;$RG:;$ 4G: 4GQ 4G6

SAJA1>2B8aN0C%Cb 7V# 9 9 $&$ &## 7&W 9 9
\SD8:A;08T%S86A2>. #I#]V 9 9#I$(V #I#] 9 9 9
\SD8S.;2-.?8L0?AB8a3b (I] 9 9 ]WIV $&I] # 9 9
\SD8:A;08:̀4 5 9 9 P G 5 9 9
\SD8(U2C8[2>?08caN0Cb #I$ 9 9 #IV #I$ # 9 9
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#83'/B

C2)'$*'()5%2

C2)/D'689E/*�F': �@�

;%F'G'2) H>1 H>- =>1 =>I +>I +>-

182'/J%2453?$8)5%2*
I$8445(/K%6E/F':�: B � � LM� M.. .
N?)?$'/K%6E/F':�: B � � LM� M.. .
J%2465()523/#'7*E/O�:$ � � � � � �
+532/J%2)$%6/ +)%A +)%A N$'' N$'' N$'' N$''
-I/J:822'65P'7 0=%2' 0=%2' 0=%2'
+)%$83'/1'23): � 0 0 0 0 0
K':/52/;'7582/+)%$83'E/O � 0 0 � � 0
 $87'E/Q � 0 0 � � 0
#'8</R%?$/N8()%$ �M �M M� �B �� ��
R'8F9/K':5(6'*E/Q � � � � � �
;FG)/N6%S �� � . .�. TB� ��
/

;8&%$�;52%$ ;52%$� ;8&%$� ;8&%$�

J%2465()523/N6%S/,66 ��LB T�� TM� � 0 �
//////////+)83'/� T�� 0 0 0 0 0
//////////+)83'/� .�� 0 0 0 0 0
J$5)5(86/R7S9 T@� T@�� �@� 0 0 0
J$5)5(86/R7S9/+)3/� M@� 0 0 0 0 0
J$5)5(86/R7S9/+)3/� M@� 0 0 0 0 0
N%66%S0?A/R7S9 B@MB@B�� �@� 0 0 0
#%)/J8A0�/;82'?F'$ ��� �L� �B� 0 0 0
//////////+)83'/� M�� 0 0 0 0 0
//////////+)83'/� �B� 0 0 0 0 0
#68)%%2/U6%(<'7E/Q 0 0 0
;%F/J8A0�/;82'?F'$ �B� �L� �B� 0 0 0
;%F/J8A0�/;82'?F'$ �B� 0 0 0 0 0
//////////+)83'/� M�T 0 0 0 0 0
//////////+)83'/� �B� 0 0 0 0 0
/

,AA$%8(: H> => +>

RJ;/J%2)$%6/D'689E/* �.@M �@� �
RJ;/1V+ D
/

;52%$/182'�;8&%$/;FG) =>1 =>IH>12� +>I +>-

J8A8(5)9/WF':�:X �B� 0 �T� 0 0
RJ;/182'/K�J/-8)5% �@��� 0�@��M 0 0
RJ;/J%2)$%6/D'689/W*X .@� � �.@M 0 0
RJ;/182'/1V+ , , D 0 0
RJ;/�M):/Q)56'/YWF':X � 0 �@B 0 0
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293(0!%&@B C?2 C?. >?2 >?D ,?D ,?.

293(0E&3564@%9*6&3+
D%9556)0F&7@G(0HIB;J � K �� �� �L� M�� ���
N@*@%(0F&7@G(0HIB;J � K �� �� �L� M�� ���
O8(970N7&P0HIB;B7J � �� � �� � �� � �� � �� � ��
293(0Q68*;0H5*J �� �� �� �� �� ��
!%98(0HRJ �R 1�R �R
293(0S*67A0N9)*&% �A�� �A�� �A�� �A�� �A�� �A��
N%* �A  L �A ��
N7*0$%&*()*(8 �A L� �A  /
,9*8A0N7&P0HB%&*J �T�T � � �/K �KL� �
N7*0$(%G6**(8 �A L� �A K�
,9*8A0N7&P0HB(%GJ �T�T � � �/�T �KL� �
.64;*0D@%30&30.(8 U(+ U(+
,9*8A0N7&P0H.DV.J � KK
263=0,B((80HGB;J �� ML ML
263=0W6+*93)(0H5*J ���� ��M� �MLM
D%9I(70D6G(0H+J �KAM ��A� �TA�
$(9=0X&@%0N9)*&% �A � �A � �ALL �A/� �A M �A/T
X(9I:0F(;6)7(+0HRJ �R �MR �R �R �R �R
-8'A0N7&P0HIB;J MM� �� �� LT� MTK �/�
,;9%(80293(0D%9556)0HRJ
293(0!%&@B0N7&P0HIB;J M�� � � L/� T�/ �
C3*(%0?7&)=(80O3*(%+()*6&3 >& >& >& >& >& >&
293(0-7643G(3* 2(5* .64;* 2(5* 2(5* 2(5* .64;*
<(86930Q68*;H5*J �� � �
263=0V55+(*H5*J � � �
E%&++P97=0Q68*;H5*J �T �T �T
DP&0P9:02(5*0D@%30293(
X(98P9:0N9)*&% �A�� �A�� �A  �A  �A�� �A��
D@%36340,B((80HGB;J �L  �L  
>@GY(%0&50W(*()*&%+0 � � � �
W(*()*&%0D(GB79*(0 2(5*
2(986340W(*()*&%0H5*J �� �� �� ��
D%9676340W(*()*&%0H5*J � � � �
W(*()*&%0�0$&+6*6&3H5*J � � � �
W(*()*&%0�0,6Z(H5*J �� �� �� ��
W(*()*&%0�0D:B( E7[C\ E7[C\ E7[C\ E7[C\
W(*()*&%0�0E;933(7
W(*()*&%0�0C\*(380H+J �A� �A� �A� �A�
W(*()*&%0�0]@(@(0H+J �A� �A� �A� �A�
W(*()*&%0�0W(79:0H+J �A� �A� �A� �A�
D@%30D:B( $%&* $(%G >- >-
$%&*()*(80$;9+(+ � T �
$(%G6**(80$;9+(+ T
W(*()*&%0$;9+( � T T �
,P6*);0$;9+(
<636G@G0O36*6970H+J MA� ��A� ��A� ��A�
<636G@G0,B76*0H+J ��A� �KA� �KA� �KA�
D&*970,B76*0H+J � A� �TA� �TA� �TA�
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D&*970,B76*0EFG H/AIF J�AHF J�AHF J�AHF
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POWERPOINT  

PRESENTATION 



Board of Supervisors Meeting 
Land Development 

9/10/2020 



 Robert Downs, Owner’s Representative 

 Caroline Edwards, Esquire, Attorney 

 Richard Collier, FAICP, Planner 

 David Cavanaugh, RLA, Landscape Architect 

 Robert Irick, RLA, Landscape Architect 

 Estelle Eberhardt, P.E., Engineer 

 Brian Keaveney, P.E., Traffic/Transportation 

 

 



 Townhome community of 58 homes in 3- 
and 4-unit groups 

 Located at corner of Butler & Skippack Pikes 
with access/egress from both roads 

 Site is 15.24 acres 

 Project will retain ~44% private open space 

 Project stormwater will be managed within 
the tract and all within Whitemarsh Township 

 Refined plan is substantially the same as 
approved for Conditional Use 

 











  Land Development Plan is substantially the same 
as granted with Conditional Use approval and all 
conditions have been met 

  Comments from all review letters have been 
addressed; “Will Comply” with outside agency 
comments 

 
Key Revisions: 
 Project stormwater managed by basins & metered  

to existing systems in Skippack Pike; no project 
water will flow under Butler Pike to Whitpain Twp 

  
Minor shifts in (3) buildings to save more trees, 

including heritage tree 
  



 Landscape Plan revised to be fully Code 
compliant, including all replacement trees; 
approved by STC and PC with one acceptable 
condition of +20 shade trees 

 

 Two level, open spaces preserved in two 
locations for community recreation as part of the 
total open space (44%) 

 



 No variances are required 

 

 Waivers requested from Section 105 of the Township 
Code (Subdivision and Land Development) as noted in 
the updated Waiver letter dated 9/2/2020 

 

 Unless waived by the BOS, Applicant agrees to make 
payment of:  

 
  Park and Recreation Fee in the form of a fee-in-lieu of   

dedication of land for such uses 

 

  Traffic Impact Fee 
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WHITEMARSH TOWNSHIP 
MONTGOMERY COUNTY, PENNSYLVANIA 

 
ORDINANCE NO. ________ 

 
AN ORDINANCE OF WHITEMARSH TOWNSHIP, MONTGOMERY COUNTY, PENNSYLVANIA, 
AUTHORIZING AND APPROVING THE ACQUISITION OF A CONSERVATION EASEMENT OVER A 27.8213-
ACRE PORTION OF MONTGOMERY COUNTY TAX MAP PARCEL NO. 65-00-10609-00-9 KNOWN AS THE 
“OPEN SPACE PARCEL” OF THE HISTORIC HIGHLANDS MANSION AND GROUNDS; REPEALING ALL 
INCONSISTENT ORDINANCES OR PARTS THEREOF;  PROVIDING A SEVERABILITY CLAUSE; AND 
PROVIDING AN EFFECTIVE DATE 
 
 WHEREAS, the Highlands Historical Society (“HHS”) is in the process of obtaining Montgomery 
County Tax Map Parcel No. 65-00-10609-00-9 (the “Highlands Property”) from the Commonwealth of 
Pennsylvania in order to preserve the historic Highlands Mansion and Grounds; and 
 
 WHEREAS, in order to permanently preserve a 27.8213-acre portion of the Highlands Property 
(the “Open Space Parcel”), HHS is entering into an agreement of sale (the “Agreement of Sale”) with 
Whitemarsh Township (the “Township”) to convey a conservation easement (the “Conservation 
Easement”) over the Open Space Parcel  to the Township in exchange for Three Million Ten Thousand 
Dollars ($3,010,000.00) paid by the Township to HHS from the Township’s Act 153 open space funds; 
and 
 
 WHEREAS, Section 401(g) of the Township’s Home Rule Charter requires that the Board of 
Supervisors enact an ordinance to purchase, convey, or lease any real property; and 
 
 WHEREAS, the Board of Supervisors desires to enact this Ordinance to authorize and approve 
the acquisition of the Conservation Easement over the Open Space Parcel pursuant to the terms of the 
Agreement of Sale with HHS for the Conservation Easement; 
 
 NOW, THERERORE, be it, and it is hereby ORDAINED by the Board of Supervisors of Whitemarsh 
Township, and it is hereby ENACTED and ORDAINED by authority of same as follows: 
 
I. The Board of Supervisors of Whitemarsh Township hereby authorizes and approves the 
acquisition of the Conservation Easement over the Open Space Parcel pursuant to the Agreement of 
Sale with HHS, and hereby approves the purchase price for the Conservation Easement of Three Million 
Ten Thousand Dollars ($3,010,000.00) of Act 153 Open Space funds, specifically conditioned on the 
conveyance of the Highlands Property to HHS by the Commonwealth of Pennsylvania.  A true and 
correct copy of the Conservation Easement is attached hereto as Exhibit “A” and incorporated herein by 
reference.  A true and correct copy of the Agreement of Sale is attached hereto as Exhibit “B” and 
incorporated herein by reference. 
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II. The appropriate Township officers and officials are hereby authorized to execute all documents 
required to obtain the Conservation Easement, including but not limited to, the Agreement of Sale and 
the Conservation Easement. 
 
III. All ordinance or parts thereof inconsistent with the provisions of this Ordinance are hereby 
repealed to the extent of the inconsistency. 
 
IV. The provisions of this Ordinance are declared to be severable.  If any provision of this Ordinance 
is determined by a court of competent jurisdiction to be invalid or unconstitutional, such determination 
shall have no effect on the remaining provisions of this Ordinance. 
 
V. This Ordinance shall go into effect on the date that the Highlands Property is conveyed to HHS, 
and is conditioned specifically on the final, unappealable conveyance of the Highlands Property to HHS. 
 
 ORDAINED and ENACTED this 10th day of September, 2020. 
 
ATTEST:     BOARD OF SUPERVISORS OF WHITEMARSH TOWNSHIP 
 
 
___________________________________ ____________________________________________ 
Richard L. Mellor, Jr., Manager   By:  Laura Boyle Nester, Chair 
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WHITEMARSH TOWNSHIP 
MONTGOMERY COUNTY, PENNSYLVANIA 

 
ORDINANCE NO. __________ 

 
AN ORDINANCE OF WHITEMARSH TOWNSHIP, MONTGOMERY COUNTY, PENNSYLVANIA, ADOPTING 
THE 2015 INTERNATIONAL FIRE CODE, WITH AMENDMENTS, AS THE WHITEMARSH TOWNSHIP FIRE 
CODE; REPEALING ALL INCONSISTENT ORDINANCES OR PARTS THEREOF; PROVIDING A SEVERABILITY 
CLAUSE; AND PROVIDING AN EFFECTIVE DATE 
 
 WHEREAS, the Board of Supervisors of Whitemarsh Township has enacted the Code of 
Ordinances of Whitemarsh Township which includes, inter alia, provisions governing fire and life safety 
in Whitemarsh Township; and 
 
 WHEREAS, the Board of Supervisors has determined that the adoption of the 2015 International 
Fire Code, with amendments, as the Township’s Fire Code, as recommended by the Township Fire 
Marshal, is in the best interests of the health, safety, and welfare of the residents of Whitemarsh 
Township; 
 
 NOW, THEREFORE, be it, and it is hereby ORDAINED by the Board of Supervisors of Whitemarsh 
Township, and it is hereby ENACTED and ORDAINED by authority of same as follows: 
 
I.  That a certain document, three (3) copies of which are on file in the office of the Fire Marshal of 
Whitemarsh Township, being marked and designated as the International Fire Code, 2015 edition, 
including Appendix Chapters B, C, D, E, and F, as published by the International Code Council, be and is 
hereby adopted as the Fire Code of Whitemarsh Township, regulating and governing the safeguarding of 
life and property from fire and explosion hazards arising from the storage, handling, and use of 
hazardous substances, materials, and devices, and from conditions hazardous to life or property in the 
occupancy of buildings and premises as herein provided; providing for the issuance of permits and 
collection of fees therefor; and each and all of the regulations, provisions, penalties, conditions and 
terms of said Fire Code on file in the office of the Fire Marshal are hereby referred to, adopted, and 
made a part hereof, as if fully set out in full in this Ordinance, with the additions, insertions, deletions, 
and changes, if any, prescribed in Section II. of this Ordinance.  
 
II. That the following sections of the 2015 edition of the International Fire Code are hereby revised 
as follows:  
 

A. Section 101.1. – Insert: “Whitemarsh Township, Montgomery County” 
 

B. Section 103.1., “General”, is amended to read as follows: 
 
“The Department of Fire Prevention is established within the jurisdiction and under the 
direction of the Fire Marshal. The Fire Marshal/Code Official shall be in charge of the operation 
of this Department and its function shall be the implementation, administration, and 
enforcement of the provisions of this code.” 
 

C. Section 103.2., “Appointment”, is deleted and replaced by the following language: 
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“The Fire Marshal position shall be filled as prescribed in the Code of the Township of 
Whitemarsh.” 
 

D. A new Section 105.1.7., “Fees”, is added as follows: 
 
"Fees for fire permits shall be in accordance with a schedule adopted by resolution of the Board 
of Supervisors." 
 

E. Sections 105.6. and 105.7., Required Permits, are amended to read as follows: 
 
"The Fire Code Official is authorized to issue permits and collect fees as enumerated in Sections 
105.6.1. through 105.6.48. and Sections 105.7.1. through 105.7.18. in accordance with the fee 
schedule adopted by resolution of the Board of Supervisors." 

  
F. Section 109.4. -- Insert: “Summary”, “not to exceed $1,000” and “30 days”. 

 
G. Section 202 shall have the following definition added: 

 
“FIRE MARSHAL -- The Fire Marshal of Whitemarsh Township, who shall also be the Fire Chief 
and Fire Official as referred to in this Code.” 
 

H. Section 111.4. -- Insert: “$300”, “Not to exceed $1,000”.  
 

I. Section 503.2.1. are deleted, and the following language substituted: 
 
"Dimensions.  Fire Apparatus access roads shall have an unobstructed width of 24 feet, exclusive 
of shoulders, except for approved security gates in accordance with Section 504.6., and an 
unobstructed vertical clearance of 14 feet.  No access driveway shall be located closer than five 
feet to a structure.” 
 

J. A new Section 507.1.1. is added as follows: 
 
"All water mains shall be of sufficient size to provide at least 1,500 gallons per minute for fire 
hydrants.  A loop system shall be used unless otherwise approved by the Fire Official." 
 

K. A new Section 507.5.7. is added as follows: 
 
"507.5.7. Fire hydrants. Specifications. Fire hydrants shall have National Standard Threads and 
be approved by the Fire Official. The following criteria shall be required regarding installation: 
 
1. The hard-suction connection shall face the street, access driveway or fire walkway with the 

side outlets parallel to the cartway or walkway edge. 
2. A minimum clearance of 20 inches, measured from the bottom of the lowest outlet to final 

grade of ground or pavement, shall be provided. In no case shall said clearance be more 
than 26 inches. 

3. Fire hydrants shall be appropriately spaced so as not to exceed 500 feet between hydrants. 
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4. Fire hydrants required to be located outside a street right-of-way shall not be accepted as 
public fire hydrants by the Township. 

5. Fire hydrants shall be located within five feet of paved streets, access driveways or fire 
walkways." 
 

L. Section 603.4. & 604.4.1. are deleted and replaced by the following language: 
 
"603.4. Portable heaters. Portable heaters, vented or unvented, in any structure, other than a 
single-family dwelling, which is used wholly or in part for human habitation, shall be prohibited. 
Portable heaters shall include, but not be limited to, heaters having a barometrically fed fuel 
control, with a fuel supply tank located less than 42 inches from the center control, with a fuel 
supply tank located less than 42 inches from the center of the burner, using gas, kerosene, 
range oil or No. 1 fuel oil for fuel. 
 

603.4.1. Prohibited locations. Unvented fuel-fired heating equipment shall not be 
located in or obtain combustion air from any of the following rooms or spaces: sleeping 
rooms, bathrooms, toilet rooms or storage rooms. 
 
603.4.1.1. Certain sales prohibited. No person shall sell or offer for sale or install a 
secondhand, previously owned, space heater or portable stove which uses gas, 
kerosene, range oil or No. 1 fuel oil for fuel. 
 
603.4.1.2. Limited permissible uses of unvented kerosene heaters. Unvented kerosene 
heaters may be used in an agricultural building or a building under construction. Such 
heaters shall meet UL Subject 647 and bear the Underwriters' Laboratories, Inc. label, so 
certifying compliance." 
 

M. Section 5601.2.4. is amended as follows: 
 
“$100,000” shall be changed to “$5,000,000” 
 

N. If any conflict arises between the 2015 International Fire Code (IFC), PA Act 43 of 2017, 
Ordinance #989, or Ordinance #990, the Act and Ordinances shall supersede the IFC. 

 
O. All geographic limits referred to in certain sections of the 2015 International Fire Code are to 

comply with the Whitemarsh Township Zoning Code. 
 
III.  All ordinances of parts thereof inconsistent with this Ordinance are hereby repealed to the 
extent of the inconsistency. 
 
IV. The provisions of this Ordinance are declared to be severable.  If any provision of this Ordinance 
is declared by a court of competent jurisdiction to be invalid or unconstitutional, such determination 
shall have no effect on the remaining provisions of this Ordinance or on the provisions of the Code of 
Ordinances of Whitemarsh Township. 
 
V. This Ordinance shall become effective the day after its legal adoption. 
 
ENACTED and ORDAINED this 10th day of September, 2020. 
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ATTEST:     BOARD OF SUPERVISORS OF WHITEMARSH TOWNSHIP 
 
 
____________________________________ _____________________________________________ 
Richard L. Mellor, Jr., Secretary   By:  Laura Boyle Nester, Chair 
 
 



Nicholas W. Weaver 
Fire Marshal 

616 Germantown Pike 
Lafayette Hill, PA 19444 

Phone: 610-825-3535 ext. 2614 
Email: nweaver@whitemarshtwp.org 

WHITEMARSH TOWNSHIP 

To:  Rick Mellor, Township Manager 

From:  NICHOLAS W. WEAVER, FIRE MARSHAL 

Subject:          Emergency Operation Plan Promulgation 
 
Date:  August 21, 2020 

cc:   
   
 
The Emergency Operations Plan (EOP) for Whitemarsh Township requires a promulgation to adopt 
and follow it annually. This annual update has the Board reaffirm they follow the applicable state 
laws, the plan, ICS/NIMS, and the EOP. The EOP is amended frequently with updated information 
and contacts. Following this promulgation, this will need to be added to the re-organization 
meetings in July for the Board of Supervisors to review and approve. I have attached a draft of the 
resolution for your review and submission for the September 10th Board of Supervisor’s meeting 
agenda. 

mailto:nweaver@whitemarshtwp.org


RESOLUTION # 2020- 
 
 

ANNUAL EMERGENCY OPERATION PLAN PROMULGATION 
 
WHEREAS, the Emergency Operation Plan for Whitemarsh Township is developed for response to 
emergencies and disasters; and 
 
WHEREAS, the Emergency Operations Plan is required to be drafted, maintained, and adopted by 
Whitemarsh Township pursuant to the Pennsylvania Management Services Code. 
 
 
NOW, THEREFORE, we, the undersigned Supervisors of Whitemarsh Township, adopt the Emergency 
Operation Plan of Whitemarsh Township. 
 
RESOLVED, THIS 10th DAY OF September, 2020. 
 
ATTEST:      WHITEMARSH TOWNSHIP 
       BOARD OF SUPERVISORS 
 
 
 
 
_______________________________   _______________________________ 
RICHARD L. MELLOR, JR     LAURA BOYLE-NESTER, CHAIR 
TOWNSHIP MANAGER     BOARD OF SUPERVISORS 
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MEMORANDUM 
 

TO: BOARD OF SUPERVISORS OF WHITEMATRSH TOWNSHIP 
 RICHARD L. MELLOR, JR., MANAGER 
 
FR: SEAN P. KILKENNY, ESQ. 
 
DT: SEPTEMBER 2, 2020 
 
RE: PERSONAL POSSESSION AND PERSONAL USE OF SMALL AMOUNTS OF MARIJUANA AND 
 PERSONAL POSSESSION OF MARIJUANA PARAPHERNALIA 
 
 The Board asked us to draft an ordinance providing an alternative for police to cite persons who 
personally use or possess a small amount of marijuana or possess marijuana paraphernalia. 
 
 Authority for Whitemarsh Township to enact such an ordinance comes from the general powers 
provided to the Board of Supervisors by Section 102 of the Charter, which states: 
 
 “The Township shall have and may exercise any powers and perform any functions not denied by 
the Constitution of Pennsylvania, the General Assembly of Pennsylvania or this Charter as fully and 
completely as though they were specifically enumerated in this Charter. The powers of the Township 
shall be liberally construed in favor of the Township in order to provide the greatest possible powers of 
self-government allowable in the Commonwealth of Pennsylvania. Any specific mention of powers in this 
Charter shall not be construed as limiting in any way the general powers of the Township.”  
 
 The proposed ordinance provides the following procedure for citation for a violation of the 
ordinance: 
 
 “Any person who is found in violation of this section of this Chapter shall be issued a non-traffic 
summary citation by the police or other authorized law enforcement officer or, alternatively, the officer 
can obtain the subject's name and address and later send the citation by first-class mail, all to be in 
accordance with the Pennsylvania Rules of Criminal Procedure. 
 
 In addition, the proposed ordinance provides the following procedure for minors found in 
personal possession or personal use of a small amount of marijuana or possession of marijuana 
paraphernalia: 
 

“Any police officer or other authorized law enforcement officer who observes a violation of this 
section of this Chapter by a person under 18 years of age shall: 

 
(1)  Temporarily detain the minor and follow all existing procedures for the handling of 
summary offenses committed by a minor; 
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(2)  Advise the parent or guardian that the minor was found in personal possession of a 
small amount of marijuana or to have been engaging in personal use of a small amount of 
marijuana; 
 
(3)  Issue a copy of the citation to the parent or guardian advising that he or she is 
responsible for the payment of the violation fine; and 
 
(4)  Provide the parent or guardian with contact information for a local agency where 
substance abuse educational and treatment programs are available.” 
 
The ordinance defines the operative terms “marijuana”, marijuana paraphernalia”, “personal 

possession”, “personal use”, and “small amount”.  Significantly, a “small amount” of marijuana is 
defined as, “thirty (30) grams or less of marijuana or eight (8) grams or less of hashish.” 

 
Also of significance is that the proposed ordinance does not supersede federal or state law: 
 
“This Chapter shall not be construed to supersede any existing Pennsylvania or Federal law. The 

Whitemarsh Township police and law enforcement officers retain the authority to enforce any applicable 
laws, and it is the Board of Supervisors’ intent that such law enforcement officers may undertake 
custodial arrests where there is probable cause to believe that a criminal offense other than personal 
possession or personal use of a small amount of marijuana or personal possession of marijuana 
paraphernalia has been or is being committed.” 

 
Many other municipalities in Pennsylvania including cities such as Philadelphia, Pittsburgh, 

Allentown, Lancaster, and Harrisburg, and Montgomery County municipalities such as East Norriton 
Township and Norristown have enacted ordinances providing for the alternative processing and 
handling of persons who are in personal possession or are personally using small amounts of marijuana 
or possessing marijuana paraphernalia.  If the Board wishes to proceed with the ordinance, it will need 
to determine the fines for the respective violations.  Here is a chart containing some of the fines 
imposed by various municipalities for violations of the ordinance: 
 

 
 



3 
 

By way of local example, the Municipality of Norristown has imposed a $25 fine for first and 
second violations of the ordinance and a $75 fine for the third violation.  All subsequent offenses are 
charged in accordance with state and/or federal law.   

  
If the Board wishes to move forward with the proposed ordinance, a motion to advertise the 

ordinance is required, and the Board should provide direction on the amount of the fines. 





To: Whitemarsh Township Board of Supervisors 
From: Peter Cornog 
Date: August 27, 2020 
Re: Letter of Resignation 
 
Please be informed that I will be moving from the township and will therefore, 
regretfully, have to resign my position on the township’s Planning Commission. 
I will move out of the township on September 22, 2020, the effective date of my 
resignation. 
Thank you for the opportunity to have served Whitemarsh Township. 
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