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PREFACE 
 
These Standard Construction Documents are comprised of the General Provisions, Technical 
Specifications, and Standard Construction Details.  The utilization of any portion of these 
Documents shall consider the content of the full Documents in their entirety. 

These Standard Construction Documents are the minimum standard and are to be used only for 
construction and installation of improvements and common amenities (as those items are defined 
in the Township Subdivision and Land Development Ordinance) which are intended to be offered 
for dedication or otherwise conveyed or transferred to the Township, and to common amenities for 
which the Subdivision and Land Development Ordinance requires construction to Township 
Standards, all pursuant to an approved subdivision/land development plan.  These Standard 
Construction Documents are not a substitute for comprehensive project construction specifications 
as prepared by the Design Engineer for a Developer and may not include references to additional, 
applicable requirements of PENNDOT, Building Codes, private utilities, authorities, etc.  These 
Standard Construction Documents do not address all issues typically addressed in the Developer’s 
complete set of plans and specifications including but not limited to, safety, measurement of 
quantities for payment, insurance, etc.  Additionally, these Standard Construction Documents 
represent the minimum standards and requirements for construction and installation of 
improvements and common amenities.  In cases where these minimum standards and requirements 
are not adequate for the specific design, it is incumbent upon and solely the responsibility of the 
Developer and Design Engineer to identify such inadequacies and provide for the necessary 
modifications in the design. 

These Standard Construction Documents are intended to be used in conjunction with the current 
edition of the Commonwealth of Pennsylvania, Department of Transportation (PENNDOT) 
Specifications, Publication 408 (latest edition), and PENNDOT Bureau of Design and Delivery, 
Standards for Roadway Construction (latest edition).  The Provisions of the PENNDOT, 
Specifications Publication 408 (latest edition), and the PENNDOT Publication No. 72M, Standards 
for Roadway Construction, Series RC-1M-100M (latest editions) shall govern where applicable, 
except as specifically modified by the requirements of the Standard Construction Documents. 

All work and installations as outlined in these Documents shall be required to comply with all 
applicable federal, state, and local standards and regulations, including but not limited to, 
Occupational Safety and Health Administration (OSHA) regulations, Department of Labor & 
Industry regulations, state and local blasting permit requirements, regulations governing earth 
disturbance, stormwater management, environmental protection, etc. 

The Standard Construction Documents prepared by The Pidcock Company are copyrighted.  It 
shall be understood by all parties or persons that this notice of copyright is equivalent to affixing 
the notice of copyright on every component of the Standard Construction Documents prepared by 
The Pidcock Company.  No other person, party, or organization of whatsoever kind other than The 
Pidcock Company shall have the legal right to reproduce, publish, or sell any component of the 
Standard Construction Documents prepared by The Pidcock Company.  The Standard Construction 
Documents are not published, any dissemination or circulation of the Standard Construction 
Documents notwithstanding, and The Pidcock Company reserves all rights related to the Standard 
Construction Documents prepared by The Pidcock Company. 
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Section A   GENERAL PROVISIONS 
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GENERAL PROVISIONS 
 
The following GENERAL PROVISIONS are to be used for work within South Whitehall 
Township. 
 
Art. 1  DEFINITIONS: 
 
COMMON AMENITIES – Certain additions, alterations, or modifications constructed or made 
to, upon, or in connection with realty as required by an approved subdivision or approved land 
development plan and which are not intended to be offered for dedication to the Township.  
Common Amenities do not include buildings, building pads, private parking lots, etc., and any 
earthwork related thereto. 
 
CONTRACTOR – The term “Contractor” shall in every case be held to mean the individual, 
co-partnership, or corporation performing the Work of the project for the Developer.  The term 
Contractor shall be understood to include all Subcontractors also performing work for the 
Developer. 

 
DESIGN ENGINEER – The Engineer responsible for the preparation of the plans for the 
Developer. 

 
DEVELOPER – The Developer, where referred to in these Specifications, shall be the 
individual, partnership, corporation, or entity, undertaking the improvement of property within 
the Township pursuant to the Subdivision and Land Development Ordinance and/or Zoning 
Ordinance. 

 
DOCUMENTS – These General Provisions, Technical Specifications, and Standard 
Construction Details for the Township. 

 
ENGINEER – The term “Engineer” shall be held to mean the Township Engineer duly appointed 
by the South Whitehall Township Board of Commissioners, acting directly or through authorized 
representatives, such representatives acting within the scope of the particular duties and authority 
assigned to them by the Township. 

 
The term “Engineer” may also be held to mean such other person, persons, or authority as may 
hereafter be appointed by South Whitehall Township to succeed to the functions, duties, and 
employment herein specified to be performed by the Engineer. 

 
ENVIRONMENTAL CONSULTANT – The Environmental Consultant shall be the person or 
entity advising the Township on environmental issues. 

 
GEOTECHNICAL ENGINEER – The Geotechnical Engineer shall be the person or entity 
advising the Township on geotechnical issues. 

 
HAZARDOUS ENVIRONMENTAL CONDITION – The presence at the site of asbestos, PCBs, 
petroleum, hazardous waste, radioactive material, or others, which are routinely recognized by 
the state or federal governments as being hazardous. 



 

A-2 

IMPROVEMENTS – All additions, alterations, or modifications constructed or made to, upon, 
or in connection with realty as required by an approved application including all related plans, 
details, permits, and outside agency approvals, and which may or may not be intended to be 
offered for dedication to the Township. 

 
LIGHTING ENGINEER – The Lighting Engineer shall be the person or entity advising the 
Township on all lighting matters. 
 
OBSERVER – An authorized representative of the Engineer assigned to make observations of 
the Work performed or being performed. 

 
PLANS – The plans or drawings of a subdivision or land development as approved by the 
Township for substantial compliance with the applicable Ordinances, Regulations, etc., and plans 
or drawings renewed and approved by other third-party review agencies as part of related permit 
and approval processes. 

 
SHOP DRAWINGS – All drawings, diagrams, illustrations, brochures, schedules, and other data 
which are prepared by the Contractor, a Subcontractor, manufacturer, supplier, or distributor, and 
which illustrate the equipment, material, or some portion of the Work. 
 
STRUCTURAL ENGINEER – The Structural Engineer shall be the person or entity advising the 
Township on all structural matters. 
 
TOWNSHIP – South Whitehall Township. 

 
WORK – Any and all obligations, duties, and responsibilities necessary for the successful 
completion of the project undertaken by a Contractor which shall include such obligations, 
duties, and responsibilities not only of the Contractor but also of each and every Subcontractor. 

 
Art. 2  SUPERINTENDENCE OF THE WORK: 
 
The Developer and the Contractor shall provide a superintendent or other person responsible for 
overseeing the Work on a day-to-day basis.  In cases where such superintendence is not 
provided, the Developer or his authorized representative shall meet with the Engineer’s 
representative on a pre-arranged basis to discuss any concerns and the general condition of the 
project. 
 
Art. 3  PRECONSTRUCTION REQUIREMENTS: 

 
Before any work at the site can commence, the following must be completed: 

 
A. The Contractor shall provide, and update as necessary, a progress schedule indicating 

the starting and completion dates of the various stages of the Work and a schedule of 
shop drawing submissions.  The Contractor shall provide a minimum of 48-hours 
advanced notice to the Engineer for observation of work; 
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B. Unless it is determined to be unwarranted by the Township, a Preconstruction 
Conference will be held to review the schedule, establish procedures for review of 
shop drawings and other submissions, process improvements security release 
requests, and establish a working understanding between the parties as to the project.  
The conference is to be attended by an authorized representative of the Developer, 
Contractor, its superintendent, and by the Engineer, Geotechnical Engineer, 
Township, and others as deemed necessary by the Township.  Additionally, as work 
continues, if in the opinion of the Township, job progress meetings are determined to 
be necessary, these meetings are to be attended by the Contractor and Developer; and 

 
C. The Developer shall provide evidence of adequate insurance to the Township and its 

Solicitor for review.  Such insurance shall name the Township and all Township 
Engineers as additional Insureds. 
 

Art. 4  SCOPE OF OBSERVATION BY THE ENGINEER: 
 

General observation of construction of the Work, including but not limited to proposed storm 
sewerage systems, streets, including utility trench backfill, traffic signals, etc. shall be performed 
to the extent deemed necessary by the Engineer given the scope of the Work.  Accessory to this 
observation is the review of all grade sheets, catalog, and shop drawing submittals, processing of 
improvements security release requests, required surveys, etc.   

 
The Engineer shall not have the authority to stop the Work; that authority is reserved for the 
Township and Developer/Contractor. 

 
Any work done or materials installed without proper notification of the Engineer for observation, 
adequate survey control, or Engineer-reviewed grade sheets and submittals may be ordered 
removed or replaced by the Township.  Any removal/replacement so ordered shall be 
accomplished at the sole expense of the Developer.  Additionally, improvements security for this 
work will not be recommended by the Engineer for release by the Township. 

 
Observation of the construction of, and recommendations for the release of security for the site 
lighting, pavement markings, traffic signage, planting of shade trees, buffer strip landscaping, 
etc., will be performed by Township Staff. 
 
Art. 5  APPROVALS AND STANDARDS: 

 
A. Should revisions be proposed to the approved Plans, revised plans shall be submitted 

promptly to the Township and the Engineer.  Although the Plans have been approved 
by the Township for substantial compliance with the Subdivision and Land 
Development Ordinance, changes may be required due to field conditions that were 
unknown, or incorrectly or insufficiently described on the drawings.  In such 
instances, it will be the responsibility of the Developer, through its engineer, to 
propose any changes to the Plans for review by the Township prior to proceeding 
with the Work.  Observers do not have the authority to approve any changes from the 
approved Plans.  Any and all requests for deviation from the approved Plans shall be 
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proposed/approved by the Design Engineer and submitted in writing by the 
Developer to the Township for review and must be accompanied by supporting 
engineering data.  Oral agreements may not be substituted for this process. 

 
B. Although relevant technical portions of these Documents may be relied upon in the 

specifications prepared by the Developer’s engineer for his client, the Professional 
Engineer’s Seal to be put on the construction plans and specifications shall be that of 
the Developer’s Design Engineer who has the professional responsibility for the 
complete set of plans and specifications.  Incorporation, including by reference, of 
portions or all of these Documents into the project construction documents by the 
Developer and/or the Developer’s engineer constitutes an acceptance of these 
Documents by the Developer and the Developer’s engineer for use on this project. 

 
Art. 6  DIFFERING SUBSURFACE AND PHYSICAL CONDITIONS: 
 
If the Contractor believes that any subsurface or physical condition at or contiguous to the Site 
that is uncovered or revealed differs materially from conditions ordinarily encountered and 
generally recognized as inherent in work of the character provided for in the Plans, then the 
Contractor shall, promptly after becoming aware thereof and before further disturbing the 
subsurface or physical conditions or performing any work in connection therewith (except in an 
emergency) notify the Township and the Geotechnical Engineer in writing about such condition.  
The Contractor shall not further disturb such condition or perform any work in connection 
therewith (except as aforesaid) until receipt of approval to do so from the Geotechnical Engineer. 
 
Art. 7  HAZARDOUS SUBSURFACE AND PHYSICAL CONDITIONS: 
 
If the Contractor encounters, uncovers, or reveals a Hazardous Environmental Condition, or if 
the Contractor creates a Hazardous Environmental Condition, then the Contractor shall 
immediately:  
 

A. Secure or otherwise isolate such condition;  
 

B. Stop all Work in connection with such condition and in any area affected thereby 
(except in an emergency); and 

 
C. Promptly notify the appropriate regulatory agency and advise the Township in 

writing about such condition. 
 

The Contractor shall not further disturb such condition or perform any work in connection 
therewith (except as aforesaid) until the Contactor provides the Township and the Environmental 
Consultant written notification that the appropriate regulatory agency has rendered the area safe 
for the resumption of work or has specified any special conditions under which the Work may 
resume safely. 
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Art. 8  REQUIRED SUBMITTALS: 
 

A. The Contractor shall review, stamp with its approval on each sheet, and submit 
material lists, catalog submissions, shop drawings, pipe certifications, concrete and 
asphalt mix designs, and samples for improvements as proposed by the Plans.  All 
submittals should be properly identified.  At the time of submission, the Contractor 
shall inform the Engineer in writing of any deviation in the submittals from the 
requirements of the Plans. 

 
1. Hard Copy Submittals – Five copies of each submittal should be provided for 

review in accordance with the Standard Construction Documents.  
Two reviewed copies will be returned to the Contractor; and 

 
2. Electronic Submittals – For convenience, the Contractor may submit 

“Approved” signed PDF copies by e-mail for review in accordance with the 
Standard Construction Documents.  Reviewed copies will be returned by 
e-mail. 

 
Mix design information for all materials used in constructing streets, curbs, and 
sidewalks, which are to be dedicated to the Township, shall have PENNDOT 
approval and shall be submitted to the Engineer a minimum of one week in advance 
of the delivery of the materials on the project. 
 
By approving and submitting shop drawings and samples, the Contractor thereby 
represents that it has determined and verified all field measurements, field 
construction criteria, materials, catalog numbers, and similar data and that it has 
checked and coordinated each shop drawing and sample with the requirements of the 
Work and the approved Plans. 
 
No portion of the Work requiring a shop drawing or sample submission shall be 
commenced until the submission has been reviewed by the appropriate Township 
consultant.  All such portions of the Work shall be in accordance with reviewed shop 
drawings and samples, and no release of security for any improvement will be made 
until all required documentation has been supplied. 
 
The Engineer’s review is only for general conformance with the Township Standards 
and general compliance with the information given in the Plans.  The Contractor is 
responsible for dimensions to be confirmed and correlated at the job site; for 
information that pertains solely to the fabrication processes or to the means, 
methods, sequences, techniques, and procedures of construction; and for 
coordination of the Work of all trades.  Review of catalog submissions or shop 
drawings by the Engineer in no way relieves the Developer or Contractor from their 
responsibility to complete all work in accordance with these Documents.  Any risk 
of error or omission or liability resulting thereby is assumed entirely by the 
Developer and/or Contractor. 
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B. For improvements included in the Work where delegation of professional design 
services is required by the Plans (e.g., retaining walls, box culverts, etc.) or where 
the Contractor is proposing an alternative to the Work shown on the Plans, the 
Calculations and Shop Drawings or plan revisions submitted must be signed and 
sealed by the engineer responsible for their preparation.  In addition, the calculations 
and shop drawings or plan revisions submitted must be annotated by the Design 
Engineer to indicate that they have reviewed the calculations and shop drawings or 
plan revisions and found them to be in conformance with the design intent as shown 
on the Township-approved Plans.  No portion of the work shall commence until the 
submission has been reviewed by the appropriate Township consultants.  
 

Art. 9  SAFETY AND PROTECTION: 
 

A. The Contractor shall be solely responsible for initiating, maintaining, and 
supervising all safety precautions and programs in connection with the Work.  
The Engineers and Observers are not authorized, and the Developer and Contractor 
shall not rely upon them to assume any responsibility for the Contractor’s means, 
methods, sequences, techniques, and safety of construction. 

 
B. The following notice shall be posted at the project site at a location visible and 

accessible to all workers. 
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NOTICE TO WORKERS 
 
The Pidcock Company (TPC), acting on behalf of 
South Whitehall Township, and South Whitehall 
Township assume no responsibility for or control 
over the Contractor’s safety programs, nor any 
responsibility for the Contractor’s work 
procedures, means, methods, sequences, 
techniques of construction, equipment, etc.  
Representatives of TPC are at the site only on 
behalf of South Whitehall Township to determine 
general compliance with applicable Township 
documents and to determine the acceptability of 
the final product.  Should any worker feel that 
the Work is proceeding in an unsafe manner, it is 
recommended that the foreman, the project 
superintendent, the Pennsylvania Department of 
Labor and Industry, the Occupational Safety and 
Health Administration, and/or any other 
regulatory agency having jurisdiction be notified 
by the worker. 
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Art. 10  SURVEY: 
 

A. Prior to the Contractor proceeding with the Work, the Developer shall provide 
engineering surveys to establish reference points as necessary to enable the Engineer 
to confirm installation of the Work in accordance with the Plans.  The Developer 
through its engineer and/or Contractor shall be responsible for laying out the Work, 
shall protect and preserve the established reference points and property monuments, 
and shall make no changes or relocations without adequate prior notice to the 
Engineer. 

 
B. All survey and grade control are the responsibility of the Developer through its 

engineer and/or Contractor. 
 
C. Easements for storm drainage facilities and utilities, and property lines adjacent to 

proposed improvements, or other locations as may be required by the Township or 
Engineer, shall be visibly staked prior to construction. 

 
D. Grade sheets for curbs, storm sewers, swales, etc. shall be submitted for review a 

minimum of three days before construction.  The Developer is responsible for the 
accuracy thereof.  Should the Contractor choose to construct these improvements by 
Global Positioning System (GPS) survey, the Contractor remains responsible for 
providing grade stakes and grade sheets to afford the Observer the opportunity to 
determine if the line and grade of the improvement is in accordance with the 
approved Plan at the time of installation.  As-built survey data is not an acceptable 
substitute for grade stakes and grade sheets at the time of construction. 

 
E. The Observer will “spot-check” the accuracy of project survey points and elevation 

datum during construction, as may be necessary.  If necessary, the Engineer may 
verify locations by independent survey.  Municipality costs of independent surveying 
checks by the Engineer will be treated as observation charges to the Developer. 

 
F. The Developer shall have the basin construction baseline and the controlling site 

features staked and shall set grade stakes for the bottom of the basin berm.  Should 
the Contractor choose to construct basins by GPSs methods, the Contractor remains 
responsible for providing grade stakes and grade sheets as needed at the time of basin 
grading to afford the Observer the opportunity to determine if the basin is being 
graded in accordance with the approved Plans.  As-built survey data is not an 
acceptable substitute for grade stakes and grade sheets. 
 

G. Following the Contractor’s grading operations for the detention basin and prior to 
placement of the basin liner (if applicable) and topsoil, the Developer’s engineer will 
complete a preliminary basin as-built survey and stage storage volume calculations 
for review by the Engineer to verify that the basin volume generally conforms to the 
approved Plans.  If applicable, prior to the placement of basin topsoil and seeding, 
permeability/density/infiltration testing shall be coordinated with the Geotechnical 
Engineer, and the test results shall be furnished by the Developer to the Geotechnical 
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Engineer (copies to both the Township and Engineer), to confirm the limiting 
permeability/infiltration has been achieved.  For synthetic basin liners, a certification 
as to the acceptable installation of the geotextile basin liner shall be provided by the 
liner manufacturer for the Geotechnical Engineer's review and approval. 
 

Upon completion of topsoiling and seeding, a final basin survey and stage storage 
volume calculations shall be completed by the Developer’s engineer and submitted to 
the Engineer verifying that the as-built basin volume generally conforms to that 
shown on the approved Plans. 

 
Art. 11  RECORD AS-BUILT PLANS: 

 
Record as-built plans shall be prepared by the Developer’s engineer or surveyor from 
information recorded during construction.  Information obtained by an Observer is not available 
for and is not to be used for the preparation of the record as-built plans.  Such Plans shall be 
submitted to the Township and Engineer upon the completion of construction.  Following are the 
record as-built plans submission and drawing requirements: 
 

A. Submission Requirements:  The Developer shall have its engineer or surveyor 
prepare, sign and seal, and provide three prints and three copies in electronic format 
(i.e., PDF format) of the final record as-built plans, drawn in a neat and legible 
manner, and identified as “Record As-Built Plans”.  The plan preparer and date 
should be identified.  Prior to submitting these plans, one print of the Plan(s) shall be 
submitted to the Township and Engineer for review. 

 
B. Drawing Requirements:  All construction changes shall be noted by drawing a line 

through the design data and adding the record data adjacent thereto, or in cases where 
the Plan would be unclear, redrawing the Plan to reflect the actual installation.  The 
following specific information shall also be noted: 

 
1. Roads:  “Record” curb and/or pavement grades for intersections.  Any 

significant deviations in the centerline profile shall be noted on the Plan; 
 

2. Storm Sewerage Systems: 
 

a. Pipe Systems (Including underground detention facilities):  Invert and 
top elevations at all manholes, basin outlet control structures, inlets, 
water quality outlet snouts, endwalls, and storm pipe lengths, slopes, 
diameters, types of material, and spray-irrigation systems;  
 

b. Detention/Retention Basins:  Outlet control structure orifices, weirs, 
and top grates (size and elevation), riprap aprons, or other energy 
dissipation structures (widths, lengths, type/size of material), low flow 
channels, emergency spillways (width, elevation, etc.), top of berm 
elevations, underdrains; and 
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c. All BMPs shall be shown on the Plans and their locations be 
referenced with latitude and longitude. 

 
3. Traffic Improvements:  Signal equipment, pull boxes, conduits, loops, signs, 

striping and other pavement markings, depressed curbs, streetlight poles, etc. 
shall be noted on the Plan.  PENNDOT approval of changes is required.  A 
copy of the as-built drawing shall be provided for storage in the controller 
cabinet; 

 
4. Other Underground Utilities:  Location and depth of water and sanitary 

sewerage systems owned and operated by others, electric, telephone, cable 
TV, and gas lines, including wiring between streetlight poles and transformers 
where power is supplied within the rights-of-way.  Any encasement of the 
above utilities should be identified, and the utility location and depth should 
be shown; 

 
5. Abandoned utilities should be identified by a note and by drawing a line 

through the original location data; 
 

6. Landscaping:  Locations, species, sizes, and numbers of trees and shrubs; 
 

7. Site Lighting: Locations and types of light fixtures and heights of light 
standards and building-mounted lights; and 

 
8. Site Signage:  Locations, types, and dimensions of signs. 

 
Art. 12  CERTIFICATIONS AND PERMIT CLOSEOUTS: 

 
Signed and sealed certifications shall be provided by the Developer’s engineer or surveyor, or 
other appropriate professional representing the Developer, for monumentation and property pins; 
site lighting types, numbers, and locations; landscape planting numbers, locations, sizes, and 
species; site traffic sign sizes, types, and locations; and post-construction stormwater 
management (PCSM) critical stage BMPs which document that each item has been installed in 
accordance with the approved Plan.  As an alternative to the PCSM critical stage BMP 
certification, the Developer may provide a copy of the Northampton County Conservation 
District-approved NPDES Permit Notice of Termination (NOT) form.  The Developer shall 
provide additional copies of these documents to the Township Public Works Department as well.  
In addition, for all improvements to be dedicated and which required state or federal permitting, 
all permits shall be transferred to the Township upon successful completion of the improvement 
and closeout of the permits. 

 
Art. 13  WAIVERS: 
 
The Developer may submit a request for a waiver of the requirements of these documents.  Such 
request shall be in writing and shall include evidence that the requirement is unnecessary given 
the nature of the Work or the operation thereof or that the proposed alternative meets or exceeds 
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the requirements of these documents.  The waiver shall be subject to the review and approval of 
the Board of Commissioners. 
 
Art. 14  FINAL AND MAINTENANCE INSPECTIONS: 
 
After completion of the improvements, representatives of the Township, Developer, Contractor, 
Engineer, Geotechnical Engineer, and others as deemed appropriate by the Township, will 
perform a Final Inspection of project-installed improvements and the Engineer will issue a 
“punchlist” (if applicable) of work to be corrected or completed. 
 
Art. 15  REFERENCE DOCUMENTS: 
 
Whenever these Standard Construction Documents reference a source document from an outside 
agency, (e.g., PENNDOT Specifications, Form 408), it shall be understood as the latest edition 
of that document, unless otherwise specifically noted in the Standard Construction Documents.  
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SOUTH WHITEHALL TOWNSHIP 
 

TECHNICAL SPECIFICATIONS 

STREETS, CURBS, SIDEWALKS, AND RECREATION PATHS 
 

Materials and Construction 
 
All materials and construction methods used in the construction of streets, curbs, and sidewalks 
shall meet the requirements as set forth in Pennsylvania Department of Transportation 
(PENNDOT) Specifications, Publication 408 (latest edition) except as specifically modified by 
the requirements herein and except that the use of any type of slag, lightweight aggregate, or 
crushed concrete material is prohibited. 
 
EXCAVATION AND EMBANKMENT:  It is required that the Contractor maintain all areas in 
a well-drained condition during the construction period so as to avoid pooling or ponding of 
water.  If a sinkhole should develop during construction, the Developer shall have the sinkhole 
immediately repaired at its expense alone and in accordance with the following: 
 
Upon detection of a sinkhole, the Developer or its Contractor shall notify the Township, contact 
its own geotechnical engineer who shall propose a repair solution, and have that procedure 
reviewed by the Geotechnical Engineer.  The Developer’s geotechnical engineer and the 
Geotechnical Engineer shall monitor the repair in accordance with the reviewed procedure and 
upon completion of the repair and before any construction activity resumes in the area, the 
Developer’s geotechnical engineer shall send a written report to the Township and the 
Geotechnical Engineer that the sinkhole has been repaired in accordance with the reviewed 
procedure and that construction activities may continue. 
 
All excavation and embankment construction shall be accomplished in conformance with the 
applicable sections of the PENNDOT Specifications, Publication 408 (latest edition). 
 
Compaction requirements shall be as required by PENNDOT Specifications, Publication 408 
(latest edition), or as otherwise required by the Geotechnical Engineer.  In areas not intended to 
be dedicated to the Township (building footprints, private parking lots, etc.), compaction 
requirements shall be as directed by the Developer’s engineer. 
 
CLEAN FILL CERTIFICATION:  For all material used to fill areas to be dedicated to the 
Township such as street rights-of-way, basin berms, easements, etc., the Developer shall provide 
a completed DEP Form FP-001 Certification of Origin of Clean Fill to the Township, along with 
a copy of the associated environmental study due diligence documentation. 
 
FINISHING AND PROTECTION OF SUBGRADE:  After the subgrade has been substantially 
completed, the full width shall be conditioned by removing any soft or other unstable material 
which will not compact properly.  The resulting areas and all other low areas, holes, or 
depressions shall be brought to grade with suitable select materials.  Scarifying, blading, rolling 
and other operations shall be performed to provide a thoroughly compacted subgrade shaped to 
the lines and grades shown on the Plans. 
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Grading of the subgrade shall be performed so that it will drain readily.  The Contractor shall 
take all precautions necessary to protect the subgrade from damage.  Hauling over the finished 
subgrade is prohibited.  All ruts or rough places that develop in a completed subgrade shall be 
regraded and recompacted. 
 
No subbase, base, or surface course shall be placed on the subgrade until the subgrade has been 
satisfactorily proof rolled with a fully loaded tri-axel dump truck (provided by its Contractor and 
paid for by the Developer) in the presence of the Engineer and/or the Geotechnical Engineer, as 
applicable, and the line and grade checked by the Engineer. 
 
TRENCH BACKFILLING:  Backfilling of utility trenches (such as for storm sewers, water 
mains, gas mains, electrical facilities, etc.) shall be accomplished in accordance with these 
specifications unless otherwise specified by the owner of the utility and reviewed by the 
Township.  All trenches and excavations shall be backfilled promptly after the utilities are 
installed.  Method of backfilling shall be as follows: 

 
A. Within State Highway Right-of-Way:  Backfilling shall be done in accordance with 

requirements of the State Highway Occupancy Permit; 
 

B. Within existing Township streets, the backfill shall consist of: 
 

1. Bedding of PENNDOT No. 2A stone or material of the type required by the 
pipe manufacturer and facility owner, properly formed to fully support the 
entire length of pipe; 
 

2. PENNDOT No. 2A stone for initial backfill of sides and top of the pipe to 
subgrade elevation; 

 
3. Replace the top 8 inches of PENNDOT No. 2A stone with clean clay placed 

and compacted to seal the trench at the subgrade elevation; 
 

4. In lieu of 2. and 3. above and with written approval from the Township, 
“flowable fill”; i.e., “Controlled Low Strength Material” (CLSM), with 
late-age strength of 80 to 100 psi may be placed to existing subgrade 
elevation; 

 
5. New subbase, and asphalt base and surface courses to the depths on 

the Standard Construction Details or depths equivalent to those of the material 
of the existing roadway (whichever is greater), as determined by the 
Engineer; and 

 
6. When excavation of an existing Township street is necessary, the Developer is 

responsible for obtaining any required Township permits required prior to 
street opening. 
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C. Within proposed streets the backfill shall consist of: 
 

1. Bedding of PENNDOT No. 2A stone or material of the type required by the 
pipe manufacturer and facility owner, formed to fully support the entire length 
of pipe; 

 
2. Clean clay-like material or PENNDOT No. 2A stone for initial backfill of the 

sides and a minimum of 12 inches above the pipe.  For HDPE and PVC pipe, 
PENNDOT No. 2A stone or material of the type required by the pipe 
manufacturer and facility owner shall be used to a minimum of 12 inches 
above the pipe, which envelope shall be maintained throughout the 
construction period and shall not extend into subbase materials for 
roadways; and 

 
3. Approved material free from organic matter, large or frozen lumps, or rocks 

over 10 inches in their largest dimensions.  Rocks used in backfilling shall be 
so distributed through the mass that all interstices are filled with fine material. 

 
The material shall be moistened or dried, as necessary, to obtain the required 
compaction.  The stability of the backfill material shall be reviewed by the 
Geotechnical Engineer.  The use of slag, lightweight aggregate, or crushed concrete 
in any form for bedding or backfill is prohibited.  Special care shall be taken in 
placing the backfill.  Particular care shall be used to obtain thorough compaction 
under the haunches and along the sides to the top of the pipe. 
 
If imported earthen material is used to backfill trenches in areas to be dedicated to 
the Township such as street rights-of-way, easements, etc., the Developer shall first 
provide a completed DEP Form FP-001 Certification of Origin of Clean Fill to the 
Township, along with copies of the associated environmental study due diligence 
documentation. 
 
All backfill shall be placed in loose layers not exceeding 6 inches in depth under and 
around the pipe, and not exceeding 8-inch lifts over the pipe.  Successive layers shall 
be added and thoroughly compacted by mechanical and pneumatic tampers until the 
trench is completely filled to the elevation as directed.  Backfilling shall be done in 
such a manner as to prevent damage to the pipe. 
 
Underground warning tape shall be installed at approximately 2 feet above any pipe, 
cable, or conduit in the backfill of any mainline or lateral trench.  Tape shall be alkali 
resistant, 4 mils polyethylene, 4 inches minimum width, continuously printed with 
name or symbol of utility buried below, color-coded as follows: 
 

Red:  Electric. 
Yellow:  Gas, oil, and dangerous materials. 
Orange:  Telephone, cable TV, and other communications. 
Blue:  Waterlines and services. 
Green:  Sanitary sewer lines and laterals. 
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Where plastic water or sewer pipe is used, the tape shall be appropriately colored and 
able to conduct a signal generated by a locating device.  For force mains and where 
otherwise directed by the Township, a 12-gauge copper tracer wire coated with 
polyethylene insulation shall be installed along the pipe with all junction boxes 
required for the tracer system.  In addition, the Township may direct the Developer 
to install vertical pipeline markers of the type and size (with marking signs) deemed 
appropriate for the particular pipeline size and location proposed for the project. 
 
Backfill shall be adequately compacted.  If required by the Township, the Contractor 
shall provide documentation that the backfill material is compacted to a density of 
not less than 95% of the maximum density for cohesive soils or not less than 100% 
of the maximum density for non–cohesive soils, or as otherwise required by the 
Geotechnical Engineer.  The maximum density is the maximum dry weight density 
as determined by the Standard Proctor Density (AASHTO T 99 – Method C).  The 
acceptable moisture content and the number and frequency of the density tests shall 
be determined by the Geotechnical Engineer. 
 
All backfilled trenches shall be permitted to settle for at least 120 days before the 
permanent subbase for the pavement may be constructed.  Where less than 120 days 
of settlement time is anticipated, and as permitted by the Engineer/Township, all 
trench backfill shall be PENNDOT No. 2A stone, thoroughly compacted, and when 
required by the Geotechnical Engineer/Township, capped with 8 inches of clean 
clay-like material at proposed subgrade elevation, wherever permanent subbase and 
pavement are to be constructed.  In such cases, the delay time until subbase material 
placement will be as determined by the Engineer/Township. 

 
The following requirements will govern the placement of asphalt concrete pavement on streets 
and/or roads within the Township: 

 
A. Weather Limitations. 

 
1. Asphalt Base Course – Superpave Mixture Design.  Asphalt base course shall 

not be placed on surfaces that are wet or at a temperature of 35 degrees F or 
lower, or when the air temperature is 35 degrees F or lower; 

 
2. Asphalt Wearing and Binder Course – Superpave Mixture Design.  Placement 

shall be permitted during the period 1 April to 15 October annually, provided 
temperature conditions as listed in No. 3 below are met and provided further 
that paving will not be permitted during inclement weather. 

 
Prior to the placement of the wearing or binder course, if the base course is 
dirty or has been in place longer than two weeks, the Engineer/Township will 
determine whether the base course shall be satisfactorily cleaned, and a tack 
coat applied. 

 
When the asphalt-wearing course is placed adjacent to concrete curbs and 
structures, it shall be sealed with a rubberized asphalt material such as Craftco 
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Brand Polyflex Type 2 Rubberized Sealant (PENNDOT 408-705.4(C)) or as 
otherwise approved by the Township Public Works Department.  Excess 
sealant material shall be removed to the satisfaction of the 
Engineer/Township; and 

 
3. Asphalt Wearing and Binder Course – Superpave Mixture Design.  Placement 

may be permitted during the period from 16 October to 15 November with the 
permission of the Township and under the following conditions: 

 
a. Asphalt wearing and binder course shall be hauled in properly covered 

and insulated trucks; 
 

b. Asphalt wearing and binder course shall not be placed on damp or wet 
surfaces; 

 
c. Asphalt wearing and binder course shall not be placed when the air 

temperature is 40 degrees F or lower, nor when the temperature of the 
base or binder on which it is to be placed is 40 degrees F or lower; 

 
d. Extra precautions shall be taken in controlling the temperature of the 

delivered material and compacting the mixture; 
 

e. Asphalt wearing and binder course shall not be placed if, on the date 
preceding placement, it rained or snowed, and the temperature fell 
below freezing during the previous evening; and 

 
f. Asphalt wearing and binder course shall not be placed from 

16 November to 31 March without a written request from the 
Developer and the subsequent express written consent of the Township 
Manager and Engineer. 

 
CONCRETE CURB, SIDEWALK, DRIVEWAY APRONS, AND CURB RAMPS:  
Construction of plain cement concrete curb shall meet the requirements of Section 630 – Plain 
Cement Concrete Curb, PENNDOT Specifications, Publication 408 (latest edition).  This shall 
include the placement of concrete curb with an acceptable, self-propelled machine (slip-form 
machine). 
 
Construction of cement concrete sidewalks, driveway aprons, and curb ramps shall meet the 
requirements of Section 676 – Cement Concrete Sidewalks, PENNDOT Specifications, 
Publication 408 (latest edition).  Refer to Standard Construction Details – RESIDENTIAL 
SIDEWALK AND DRIVEWAY APRON – SWT-R-3; NON-RESIDENTIAL SIDEWALK 
AND DRIVEWAY APRON – SWT-R-4; CONCRETE CURB – SWT-R-5.  Curb ramp 
construction shall be in accordance with PENNDOT Publication No. 72M RC-67M (latest 
edition).  The detectable warning surface material shall be reviewed by the Township.  The color 
shall be yellow or as otherwise approved by the Township. 
Concrete curb shall be cast to a regular vertical and horizontal alignment.  Transition in the 
vertical and horizontal alignment shall be smooth and continuous.  The finish on the visible 
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portion of the curb shall be dense and consistent in appearance.  Visible differences in the finish 
alone shall be grounds for rejection of the curb construction. 
 
Contractor shall adhere to the weather restrictions of PENNDOT Specifications, Publication 408, 
Section 501.3(b) when placing concrete curb, sidewalk, driveway aprons, and curb ramps.  
Concrete curb, sidewalk, driveway aprons, and curb ramps shall not be placed on frozen base, 
subbase, or subgrade.  Concrete to be used shall be PENNDOT Class AA minimum (minimum 
mix design 28-day compressive strength of 3,750 psi). 
 
The Contractor shall be particularly diligent in its craftsmanship at radii, expansion and 
contraction joints, and stormwater inlets or any other structure that interrupts the continuity of 
the concrete curb.  Failure to integrate joints and inlets into a consistent and continuous vertical 
and horizontal alignment and smooth finish shall be grounds for rejection of the curb 
construction. 
 
RECREATION PATH:  Construction of Recreation Paths shall be as specified in the Standard 
Construction Details – RECREATION PATH – SWT-REC-1. 
 
LINE AND GRADE: The location (line) and/or grade of all curb and curb ramps to be 
constructed shall be established by means of offset stakes, pins, or other survey marks.  The 
grade stakes shall be furnished at a maximum of 25-foot intervals along radii and a maximum of 
100-foot intervals along tangent sections.  Each PC, PT, PVC, PVT, high point, and low point 
should be staked.  Grade cut sheets shall be prepared by the Developer’s engineer/surveyor and 
submitted to the Engineer for review a minimum of three working days prior to construction.  
The Contractor is not permitted to install curb, curb ramps, sidewalk, or driveway aprons with 
line and grade determined only by GPS methods as the Township must be able to verify the line 
and grade of these improvements during installation.  For contractors using GPS survey control 
methods, grade stakes shall be furnished at a minimum of 100-foot intervals with each PC, PT, 
PVC, PVT, high point, and low point staked.  Grade cut sheets shall be prepared by the 
Developer’s engineer/surveyor and submitted to the Engineer for review as indicated above. 
 
SHOULDERS:  Unless otherwise specifically approved by the Township, the shoulder shall 
consist of the same pavement structure as the cartway. 
 
PIPE UNDERDRAIN AND PAVEMENT BASE DRAIN:  Pipe underdrain and pavement base 
drain shall meet the requirements of PENNDOT Specifications, Publication 408 (latest edition), 
Section 610 and be reviewed by the Engineer.  Inside diameter of pipe shall be 6 inches unless 
otherwise shown on the approved Plans.  The use of combination storm sewer and underdrain is 
prohibited without specific approval from the Township. 
 
NOTIFICATION:  No connections shall be made to existing Township streets without prior 
approval and without three working days advance notice to the Township to allow for scheduling 
of Township observation personnel. 
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SOUTH WHITEHALL TOWNSHIP 
 

TECHNICAL SPECIFICATIONS 

TRAFFIC SIGNALS, SIGNS, AND PAVEMENT MARKINGS 
 
TRAFFIC SIGNAL EQUIPMENT:  The Developer and its Contractor shall follow all applicable 
signalization system design and installation standards and codes including but not limited to 
standards and codes of IEE, ASTM, ANSI, International Municipal Signal Association (IMSA), 
Institute of Transportation Engineers (ITE), and PENNDOT.  All equipment installed shall bear 
the label of approval of the National Board of Fire Underwriters and Laboratory where 
applicable.  New, first quality, PENNDOT-approved materials (Bulletin 15 listed), made by 
a manufacturer of established recognized reputation, shall be furnished and used unless 
otherwise specified.  The Contractor shall follow PENNDOT Specifications, Publication 408 
(latest edition), notably Sections 901, 930-945, 948, 950-958, 970-976, 1101, and 1103, as well 
as Title 67 Chapter 212, Publication 46, Publication 148 (TC-8800), Publication 149, 
Publication 191, and  Publication 236. 
 
A signal corridor analysis shall be provided for any proposed traffic signal within the limits of an 
existing coordinated corridor or if timing changes are proposed to a traffic signal within the 
limits of an existing coordinated corridor.  
 
Unless otherwise directed by the Township, all existing equipment to be removed (signs, signal 
heads, mastarms, controller cabinets, and all hardware within the cabinet) shall remain the 
property of the Township and shall be inventoried and stored at the location designated by the 
Township.  The Township reserves the right to require the Contractor to legally dispose of any 
equipment not desired by the Township. 
 
Prior to final acceptance, as-built drawings shall be provided to the Township for review.  A 
copy of the as-built drawing shall be provided for storage in the controller cabinet.  
 
The Contractor shall be responsible for providing all required information for any and all 
equipment that has been revised or added to any signalized intersection as well as associated 
equipment remaining in place.  The required information shall be consistent with that required in 
PENNDOT’s Traffic Signal Access Management System (TSAMS) website and shall be 
provided to Township personnel.  The Township will update PENNDOT’s TSAMS website, 
based on the information provided by the Contractor. 
 

Signal Support.  All Traffic Signals shall be supported with Traffic Signal Mastarms.  
The mastarm shall be capable of having an extension to the shaft and a luminaire mounting 
arm added at a future date.  This specification is typically met by the Valmont SMA42X 
Series of Traffic Signal Mastarms.  Certification by a Pennsylvania Registered 
Professional Engineer shall be provided by the Developer indicating that all components of 
the vertical poles and mastarms have been designed by the manufacturer to adequately 
support the signal and sign loads as shown on the Plans, or the maximum load 
requirements established by AASHTO specifications for Structural Supports for Highway 
Signs, Luminaires, and Traffic Signals, latest edition, whichever is greater.  Copies of the 
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PENNDOT Certifications for the signal supports shall be supplied to the Engineer.  Design 
calculations signed and sealed by a Pennsylvania-registered Professional Engineer shall be 
provided to the Engineer for review before fabrication of all non-PENNDOT standard 
poles.  Wire mesh shall be provided between the top of the foundation and the bottom of 
the base plate to prevent rodent access but permit adequate drainage.  For foundations in 
fill, the required foundation depth shall be measured from the point of minimum grade at 
the foundation.  For foundations in cut, slope protection walls, connected to the top of the 
foundation, shall be provided.  Slope protection wall designs prepared by a Pennsylvania 
Registered Professional Engineer shall be submitted to the Geotechnical Engineer for 
review prior to construction.  Abandoned Signal Foundations shall be removed to a depth 
of a minimum of 1 foot below final grade, and the existing ground shall be restored in the 
area of the foundation to provide a uniform level surface.  The area disturbed by removal 
shall be restored to match the adjoining undisturbed area.  All mastarms, poles, 
foundations, and any other materials included as part of the signal supports shall be in 
accordance with PENNDOT Specifications, Publication 408 (latest edition), Section 951. 

 
Controllers.  All Traffic Signal Controllers shall be as manufactured by Mclain and shall 
be capable of integration into a Closed Loop System or the latest product by this same 
manufacturer which replaced this model in accordance with PENNDOT’s Publication 408 
(latest edition) Section 952.  The Controller shall include a hand-held cord in the police 
compartment and sufficient shelving for the necessary equipment.  All controller cabinets 
shall be sized for future fiber-optic telemetry equipment. 

 
A copy of closed-loop software (Tactics) shall be supplied to the Township, if applicable.  
Modifications to the existing software shall be completed by the Contractor at the 
Township Building, the Engineer’s Office, and the PENNDOT District 5-0 office for any 
revisions or additions to the system. 

 
All controllers shall be equipped with a battery backup unit that will automatically switch 
to battery power when the incoming power is interrupted and shall be capable of operating 
for a minimum of 4 hours under battery power.  Calculations shall be provided for each 
intersection to verify that each intersection will operate under battery back-up for the 
minimum 4-hour requirement.  These calculations should include the power requirements 
for all equipment installed at each intersection and continue operating as if power was not 
lost and in accordance with the approved Condition Diagram.  These calculations should 
also be compared to the battery run times based on the number of batteries proposed for the 
intersection to verify the intersection will operate under battery backup for the minimum 4-
hour requirement.  The controller cabinet must have a 1” red LED external indicator which 
must illuminate when utility power is lost.  The controller cabinet shall be equipped with a 
generator connection in a separate cabinet. 
 
Interconnect, if any is required, shall be Fiber Optic cable, 12 fiber 62.5/125 micron single 
mode, terminated in patch panels with ST connectors.  In situations where attachment to 
utility poles is not available or where conduit and trenching is not feasible, interconnect 
shall be accomplished with radio, provided a site survey has been performed and the 
testing substantiates reliability.  The approval to proceed with a radio interconnect option 
shall be at the sole discretion of the Township. 
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Electrical Distribution.  The Contractor shall coordinate with the local power company to 
obtain metered power for each traffic signal controller cabinet.  All metering equipment 
shall be housed in the Small Single Door Enclosure.  The electrical distribution shall be in 
accordance with PENNDOT Specifications, Publication 408 (latest edition), Section 954. 
 
Conduit runs shall be sized for future use.  All conduit crossing streets shall be a minimum 
of 3 inches in diameter.  Controllers should be located at the intersection of conduit runs, 
and not at the end of a conduit loop.  Each controller foundation or pole foundation (if the 
controller is pole-mounted), shall have the equivalent of two 3” conduits entering it from 
an adjacent junction box.  All effort shall be made to install conduits prior to construction 
of final grade (i.e., sidewalk, driveways, road widening, etc.).  All loops shall terminate in 
junction boxes, and there shall be at least one junction box on each corner.  A separate 
2-inch conduit shall be provided for luminaire wiring if proposed during construction or 
for future installations.  The conduits and installation shall be in accordance with 
PENNDOT Specifications, Publication 408 (latest edition), Section 954. 
 
Signal Heads.  All Vehicular and Pedestrian Signal Head indications shall be LED 
modules.  Pedestrian Signals will utilize the countdown feature.  All signal heads shall be 
in accordance with PENNDOT Specifications, Publication 408 (latest edition), 
Section 955. 
 
All vehicular and pedestrian signal indications shall be contained in a polycarbonate 
housing.  The number of signal heads, types of signal heads, back plates, visors, and 
louvers shall be provided as indicated on the PENNDOT-approved Traffic Signal Permit 
Plans and shall be in accordance with PENNDOT Specifications, Publication 408 (latest 
edition), Section 955.  Signal heads shall be securely mounted, using signal mounting 
brackets, and in accordance with the regulations outlined in PENNDOT Specifications, 
Publication 408 (latest edition), Section 955. 
 
Detection.  All intersections shall be equipped with Optical Preemption for all approaches 
to the intersection.  Detectors will be positioned to achieve the proper distance for 
activation and control of the intersection.  Optical preemption equipment shall be as 
manufactured by Opticon Infrared System.  The Contractor shall coordinate with the 
Township Fire Commissioner to ensure adequate advance detection of approaching 
emergency vehicles and shall adjust the system as necessary, including installation of 
suitable advance detection, to achieve desirable operation.  Video, thermal, or radar 
detectors shall be used for all vehicular detection, as identified on the PENNDOT approved 
Traffic Signal Permit Plans. 
 

SIGNS:  All signalized intersections shall be signed with street name signs of the size and 
designation as required by and in accordance with PENNDOT Specifications, Publication 408 
(latest edition), Section 936.  All overhead street name signs (Series D3-4 and D3-5) shall 
include stiffeners.  All stand-alone traffic signs shall be mounted on PENNDOT Breakaway 
Type ‘B’ posts and be in accordance with PENNDOT Specifications, Publication 408 (latest 
edition), Sections 930, 945, 948, 970-976, and 1103, and Publication 111 (TC-8600 and 8700). 
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Street signs to be installed at unsignalized intersections for Township roadways shall conform to 
PENNDOT Specifications, Publication 236 (latest edition), Detail D3-1 with white reflectorized 
Type III or Type VII sheeting letters on green reflectorized Type III or Type VII sheeting 
background.  All street signs shall be installed prior to installation of roadway paving and be in 
accordance with PENNDOT Specifications, Publication 408 (latest edition), Sections 930-936, 
940-945, 948, and Publication 111 (TC-8600 and 8700). 

 
Where identified on the Plans, signs shall be removed from their current locations according 
to PENNDOT Specifications, Publication 408 (latest edition), Sections 970-976.  All existing 
aluminum and steel removed shall be inventoried and stored at a location as designated by the 
Township.  The Contractor shall exercise care during removal, storage, bundling, and delivery to 
prevent additional damage or deterioration of the sign materials, particularly aluminum sign 
blanks. 

 
For sign relocations, signs shall be removed as noted above and according to PENNDOT 
Specifications, Publication 408 (latest edition), Sections 940-946.  The sign shall be installed in 
the new location, as identified on the Plans, or as directed by the Engineer. 

 
PAVEMENT MARKINGS:  Long lane line pavement markings are to be painted and shall 
conform to PENNDOT Specifications, Publication 408 (latest edition), Section 962, and 
Publication 111 (TC-8600 and 8700).  Gore transverse markings are to be Epoxy and shall be in 
accordance with PENNDOT Specifications, Publication 408 (latest edition), Section 964.  All 
other pavement markings are to be cold inlaid plastic or hot surface applied thermoplastic and 
shall be in accordance with PENNDOT Specifications, Publication 408 (latest edition), Sections 
960, 961, and 965.  Painted pavement markings shall be reapplied at the close of the 18-month 
maintenance period.  Manufacturers of all pavement marking materials shall be included in 
PENNDOT’s Bulletin 15 as an approved manufacturer for the specific materials supplied.  
Pavement markings to be removed shall be in accordance with PENNDOT’s Publication 408 
(latest edition), Section 963. 
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SOUTH WHITEHALL TOWNSHIP 
 

TECHNICAL SPECIFICATIONS 

STORM SEWERS AND APPURTENANCES 
 
GENERAL:  All materials and construction methods used in the construction of storm sewers 
and appurtenances shall meet the requirements as set forth in Pennsylvania Department of 
Transportation (PENNDOT) Specifications, Publication 408 (latest edition) and the PENNDOT 
Publication No. 72M, Standards for Roadway Construction, Series RC-1M-100M (latest 
editions) except as specifically modified by the requirements herein, and except that the use of 
any type of slag, lightweight aggregate, or crushed concrete material is prohibited. 
 

Materials 
 
PIPE AND STRUCTURES:  Reinforced concrete pipe (RCP) shall be used for all storm sewers 
to be dedicated to the Township, regardless of whether they are located within streets or drainage 
easements.  The use of High-Density Polyethylene (HDPE) pipe within streets or proposed 
drainage easements requires the advance specific written approval of the Township Director of 
Public Works, Parks, and Public Utilities Operations.  The minimum pipe diameter shall be 
15 inches. 
 
Manholes shall be constructed of precast concrete sections.  Inlets, flared end sections, and 
endwalls shall be precast reinforced concrete structures.  Manholes and inlets shall not be 
constructed of precast concrete blocks or brick.  Precast concrete riser rings shall be used only at 
the top of the concrete structure to allow for adjustment to the grade of the casting.  See 
Construction, LEVELING COURSE. 
 
MATERIAL SUPPLIERS:  All materials shall be fabricated by a manufacturer listed in 
PENNDOT Publication 35, Bulletin 15 (Approved Construction Materials) for the specific 
material supplied. 
 
CONCRETE STORM SEWER PIPE, REINFORCED:  Concrete culverts and storm sewer pipe, 
reinforced, circular, and elliptical, shall conform to the requirements of PENNDOT 
Specifications, Publication 408 (latest edition), Section 601.2(a)3 and have watertight joints. 
 
HIGH-DENSITY POLYETHYLENE (HDPE) PIPE:  HDPE pipe shall meet the requirements of 
PENNDOT Specifications, Publication 408 (latest edition), Section 601.2(a)6, and have 
watertight joints.  HDPE flared end sections are not permitted for use. 
 
MORTAR:  Mortar for brick masonry and connections to other structures shall conform to the 
requirements of PENNDOT Specifications, Publication 408 (latest edition), Section 705.6 
 
RUBBER GASKET JOINTS:  Joints using rubber gaskets shall conform to the requirements of 
AASHTO M198.  Rubber gaskets shall be continuous rubber rings that fit snugly in the annular 
spaces between the overlapping surfaces of the ends of the pipes to form a flexible watertight 
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seal under all conditions of service.  The gasket shall have smooth surfaces free from all 
imperfections. 
 
STEPS:  All manholes and inlets shall be provided with drop steps consisting of aluminum alloy 
with plastic inserts or deformed reinforcement bars coated with copolymer polypropylene plastic.  
Drop steps shall conform to PENNDOT Specifications, Publication 408 (latest edition), 
Section 605.2(c), and Publication No. 72M, RC-39, and RC-46M. 
 
CONCRETE:  Plain and reinforced cement concrete used in structures, pipe cradles, connections 
of pipes with structures, low flow channels, support of structures or frames, etc. shall conform to 
the requirements of PENNDOT Specifications, Publication 408 (latest edition), Section 704, 
Class A concrete (minimum). 
 
BRICK:  Brick shall conform to the requirements of AASHTO M91, Grade MM. 
 
PRECAST CONCRETE INLET BOXES, MANHOLES, TOP SLABS, TRANSITION SLABS, 
AND INLET BOX TOP UNITS:  Precast reinforced structures shall conform to the requirements 
of PENNDOT Specifications, Publication 408 (latest edition), Sections 605 and 714, and the 
PENNDOT Publication No. 72M, Standards for Roadway Construction, Series RC-1M-100M 
(latest editions), and the Standard Construction Details, as applicable.  Unless otherwise accepted 
by the Engineer, the sections shall have a minimum inside diameter of 48 inches and inlet boxes 
shall have minimum inside dimensions of 2 feet by 4 feet.  All inlet tops shall contain the trout 
logo plate shown on the Standard Construction Details. 
 
FRAMES, COVERS, AND GRATE CASTINGS:  Standard manhole castings shall be as 
identified on the Standard Construction Details – STANDARD PRECAST CONCRETE PIPE 
MANHOLE – SWT-D-1 and inlet grates shall be as identified on the Standard Construction 
Details – PRECAST CONCRETE INLETS – SWT-D-3.  The castings shall be gray iron and 
meet the requirements of PENNDOT Specifications, Publication 408 (latest edition), 
Section 1105.02(h)1. 
 
All castings shall be true to form and dimensions and shall be free from inclusions of foreign 
material, casting faults, injurious blow holes, cracks, sponginess, and other defects rendering 
them unsuitable.  The finished frame and cover or grate shall have the bearing surfaces machined 
or ground so that there will be no variations that will permit rocking or rattling, and the diameter 
of the cover or grate shall be such as to fit the frame without wedging.  All castings shall be 
thoroughly cleaned by the manufacturer.  All manhole covers shall contain the waste dumping 
warning indicated on the Standard Construction Details. 
 
Grates for inlets shall be bicycle safe as detailed in the PENNDOT Publication No. 72M, 
Standards for Roadway Construction, Steel Grate – Bicycle Safe.  Inlets shall not be installed 
within ADA-accessible routes. 
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Construction 
 
EQUIPMENT:  The Contractor shall provide equipment to adequately unload, handle, and place 
the pipe and structures in their final positions without damage. 

 
The Contractor shall provide mechanical and pneumatic tampers sufficient to obtain the 
compaction of the pipe bedding and backfill as specified. 
 
LINE AND GRADE:  The location (line) and/or grade of all sewers and pipelines to be 
constructed shall be established by means of offset stakes, pins, or other survey marks.  When 
the Contractor uses a laser to obtain line and grade for laying the pipe, periodic checks shall be 
made by the Contractor from grade stakes.  The first grade stake shall be furnished at the 
structure and the second at 25 feet from the beginning of the pipe run and thereafter at intervals 
not greater than 100 feet.  When the Observer requests the Contractor to check the line and grade 
of the pipe between structures the Contractor shall comply, and when the Observer checks for 
line and grade, the Contractor shall assist him.  Grade cut sheets shall be prepared by the 
Developer’s engineer and submitted to the Engineer for review a minimum of three working 
days prior to construction.  The Contractor is not permitted to install pipe or structures with line 
and grade determined only by GPS methods as the Township must be able to verify the line and 
grade of the pipe and structures during installation by use of grade stakes and grade cut sheets. 
 
A minimum horizontal separation of 10 feet and a minimum vertical separation of 18 inches 
shall be maintained between waterlines and storm sewers in accordance with the Pennsylvania 
Department of Environmental Protection (DEP) Public Water Supply Manual, Part II, 
Community System Design Standards, Chapter 8, Section 8.7 inclusive, or latest version of the 
governing regulations.  When conflicts occur with existing facilities and the separations are less 
than noted above, corrective methods shall be proposed by the third-party utility and/or the 
Design Engineer and reviewed by the third-party utility and/or the Engineer/Township prior to 
installation. 
 
EXCAVATION: 
 

A. The Contractor shall perform all common excavation to the depth necessary for pipe 
installation as shown on the grade cut sheets reviewed by the Engineer; 

 
B. The Contractor shall perform all rock excavation to the depth required for common 

excavation plus at least 8 inches below the bottom of the pipe bedding. 
 

When rock or non-cushioning material is encountered in trench excavation, a 
cushion at least 8 inches thick shall be placed between the rock or non-cushioned 
material and the bottom of the pipe bedding.  The cushion shall consist of 
PENNDOT No. 2A stone.  The bottom of the trench shall be excavated to a 
horizontal section as far as practicable; 

 
C. Should unstable soil be encountered or should the Engineer or Geotechnical 

Engineer deem it necessary to excavate to a depth below the grade shown on the 
Plans to secure a good foundation, the Contractor shall remove the unstable soil for 
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the full width of the trench and replace it with PENNDOT No. 2A stone or larger, as 
reviewed by the Geotechnical Engineer or Engineer.  The pipe bedding shall be 
constructed on top of the PENNDOT No. 2A stone.  The Engineer or Geotechnical 
Engineer shall determine the depth of removal of unstable soil and the amount of 
backfill necessary.  The PENNDOT No. 2A stone backfill shall be thoroughly 
compacted; 

 
D. Excavated material not required or acceptable for backfill shall be legally disposed 

of by the Contractor.  Common excavation shall not be performed below the required 
depth.  If this occurs, the trench shall be backfilled with material reviewed by the 
Engineer and thoroughly compacted.  If required by the Township, the Contractor 
shall provide documentation that the backfill material is compacted to a density of 
not less than 95% of the maximum density for cohesive soils or not less than 100% 
of the maximum density for non–cohesive soils, or as otherwise required by the 
Geotechnical Engineer.  The maximum density is the maximum dry weight density 
as determined by the Standard Proctor Density (AASHTO T 99 – Method C).  
The acceptable moisture content and the number and frequency of the density tests 
shall be determined by the Geotechnical Engineer; 

 
E. Where the bottom of the trench is found to be an inadequate foundation for the pipe 

and cannot be stabilized by the above methods or wherever otherwise deemed 
necessary, a concrete pad or cradle of sufficient size shall be constructed as 
determined by the Geotechnical Engineer; 

 
F. The minimum width of the trench at the top of the pipe when placed shall be at least 

equal to the outside diameter of the pipe plus 12 inches on each side of the pipe.  The 
trench shall be excavated accurately to the established line so that at least a 12-inch 
space will exist between the side of the trench and the side of the pipe.  The 
maximum allowable width of trench shall not exceed 24 inches on each side of the 
pipe when placed; 

 
G. The sides of trenches shall be vertical for a minimum distance of 4 feet above the top 

of the pipe to maintain the stability of the pipe within the trench.  The Contractor 
shall perform such veeing, trench bracing, sheathing, or shoring necessary to perform 
the excavation.  Unless otherwise required, bracing, sheathing, or shoring shall be 
removed by the Contractor as backfill progresses; and 

 
H. In the absence of more stringent limitations specifically defined herein or imposed 

by the Engineer, Township, or others, the length of open trench shall be limited to 
50 feet in advance of where pipe has been laid and 100 feet in total at any single 
location.  Any open trenches shall be completely backfilled at the end of each 
workday.  Open trenches may be covered with steel plates only as approved a 
minimum of 24 hours in advance by the Township on a case-by-case basis.  All 
construction equipment shall be removed from within rights-of-way of existing 
public roadways at the end of each workday and immediately upon the 
discontinuation of work. 
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BEDDING:  Unless otherwise directed by the Engineer/Township, all pipe to be installed, 
including that which is laid on an 8-inch cushion in areas of rock excavation, shall bear the full 
length on firm, compacted PENNDOT No. 2A stone bedding which is shaped to receive the pipe 
configuration at the joints.  The bedding and initial backfill around the pipe shall be placed as 
follows: 
 

A. For reinforced concrete pipe – minimum compacted thickness of 4 inches beneath 
the pipe; and 

 
B. For HDPE pipe – minimum compacted thickness of 4 inches beneath the pipe to a 

minimum compacted thickness of 12 inches over top of the pipe. 
 
LAYING AND INSTALLING PIPE:  Pipe shall be laid to true alignment and regular grade.  
Before pipe is laid, all dirt shall be removed from inside the pipe and all lumps, blisters, dirt, oil, 
grease, and moisture shall be removed from inside and outside the ends.  After pipe is laid, care 
shall be taken to prevent the entrance of dirt or water from the trench.  Every open end of a pipe 
or fitting shall be plugged before leaving the Work for the day or before backfilling the trench.  
Plugs shall be on the site before the Contractor commences construction of the pipeline. 
Cutting of pipe shall be done in a neat and workmanlike manner by a method that will provide 
smooth edges and surfaces without damaging the pipe.  All such cutting of pipe shall be done in 
conformance with the manufacturer’s recommendations. 
 
The Engineer/Township may inspect all pipe before it is laid and reject any section that is 
damaged by handling or is found to be defective to a degree that will materially affect the 
function and service of the pipe. 
 
Pipe shall be installed upgrade unless otherwise approved by the Engineer/Township. 
 
Pipe shall not be laid on frozen ground.  Pipe which is not true in alignment, or which shows any 
settlement after laying, shall be removed and re-laid. 
 
The Contractor shall provide, as may be necessary, for the temporary diversion of streamflow in 
order to permit the installation of the pipe under dry conditions.  The Developer shall obtain all 
necessary permits for stream diversion prior to commencing work. 
 
Where RCP is used in paved areas, the minimum cover over the pipe shall be 4 inches to the 
subgrade elevation of the pavement structure unless additional cover is required by the pipe 
manufacturer.  Where RCP is used in non-paved areas, the minimum cover over the pipe shall be 
1 foot unless additional cover is required by the pipe manufacturer.  
 
DEWATERING:  Any water which collects in an excavation shall be removed by the Contractor 
before proceeding with the construction of the pipeline or structures. 
 
HIGH-DENSITY POLYETHYLENE (HDPE) PIPE:  HDPE shall be installed in accordance 
with the requirements of the PENNDOT Specifications, Publication 408 (latest edition), 
Section 601.  However, in all installations, during construction, the minimum depth from surface 
grade to the top of the pipe shall be 3 feet, unless greater depths are recommended by the pipe 
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manufacturer.  Where HDPE pipe is used in paved areas, the minimum cover over the pipe shall 
be a minimum of 1 foot to the subgrade elevation and a minimum of 2 feet to the paved surface 
of the pavement structure unless additional cover is required by the pipe manufacturer.  Where 
HDPE pipe is used in non-paved areas, the minimum cover over the pipe shall be 2 feet unless 
additional cover is required by the pipe manufacturer.  All pipe joints shall be watertight. 
 
TRENCH BACKFILLING: See STREETS, CURBS, AND SIDEWALKS, TRENCH 
BACKFILLING.  
 
BACKFILLING OF STRUCTURES: 

 
A. After a structure has been bedded and set in accordance with the Standard 

Construction Details, the area around it shall be filled with the material approved for 
pipe backfill, in horizontal layers not to exceed 8 inches in loose depth and 
compacted to the density specified. 
 

B. Backfill shall not be placed against any structure until concrete is given the necessary 
time to cure; and 

 
C. Fill shall be deposited uniformly around the structure while backfilling to prevent 

unequal lateral pressure.  Special care shall be taken to prevent any wedging action 
against the structure. 

 
TRENCH PAVEMENT RESTORATION: The paving of trenches in Township streets shall be 
completed in accordance with the Standard Construction Details – NON-STATE HIGHWAY 
PAVEMENT RESTORATION – SWT-R-2.  When there are multiple trenches to be restored 
within an existing roadway, the Township will require the existing wearing course pavement to 
be milled and overlayed above the trenched areas for the entire width of the travel lane or lanes 
and the length of the trenched area as applicable. 
 
LEVELING COURSE:  A leveling course of precast concrete adjustment units shall be provided 
at all manholes and inlets to set each casting at final grade.  Precast concrete riser rings are to be 
used for slope adjustments only, and the inside and outside surfaces of the masonry leveling 
course shall be neatly plastered with mortar to a minimum thickness of one-half inch. 
 
PLACEMENT AND TREATMENT OF CASTINGS, FRAMES, AND FITTINGS:  All 
castings, frames, and fittings shall be placed in the positions indicated on the Plans or as directed 
by the Engineer and shall be set true to line and correct elevation.  In roadways, frames and 
castings and structure tops shall be set to the road grade and cross slope.  If frames or fittings are 
to be set in concrete or cement mortar, all anchors or bolts shall be in place and positioned before 
the concrete or mortar is placed.  The unit shall not be disturbed until the mortar or concrete has 
set. 
There shall be three to four weepholes placed in each inlet at subgrade elevation as shown on the 
Standard Construction Details, as directed by the Engineer/Township.  The minimum size of 
each weephole shall be 2 inches by 4 inches.  The weepholes shall be placed on the top of the 
base unit (called “Inlet Box” by the PENNDOT Publication No. 72M, Standards for Roadway 
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Construction) or in the leveling course between the “Inlet Box” and the Concrete Top Units.  
The weepholes shall be spaced evenly unless otherwise directed by the Engineer.   
 
INSTALLATION OF STEPS:  Plastic or aluminum alloy drop steps shall be installed, and the 
typical step configuration shall be in accordance with the PENNDOT Publication No. 72M, 
Standards for Roadway Construction (latest editions), detail for STORMWATER MANHOLES, 
RC-39M. 
 
UNDERDRAIN:  Pipe underdrain shall meet the requirements of PENNDOT Specifications, 
Publication 408 (latest edition), Section 610 and be reviewed by the Engineer.  Inside diameter 
of pipe shall be 6 inches unless otherwise shown on the approved Plans. 
 
SECURITY GRATES:  Security grates shall be installed on all headwalls, endwalls, end 
sections, and culverts with openings 15 inches or greater.  It shall be the responsibility of the 
Developer or its Contractor to submit to the Engineer for review a detailed drawing of the 
proposed security grate prior to fabrication.  The number of bars shall be determined by the 
culvert size with bar spacing not to exceed 6 inches each way.  Structural steel shall conform to 
ASTM A36 and bars shall conform to ASTM A615, Grade 60, epoxy coated or hot-dipped 
galvanized after fabrication.  Grates shall be attached to the structures in a manner permitting 
ready removal for future cleaning of debris. 
 
DETENTION AND INFILTRATION BASINS:  The construction of detention and infiltration 
basins shall meet the requirements of PENNDOT Specifications, Publication 408 (latest edition), 
Sections 200 and 800 and be reviewed by the Engineer/Geotechnical Engineer. 
 
In cut or embankment areas, the upper 6 inches of the subgrade material beneath the clay blanket 
within detention basin construction limits shall be adequately compacted.  If required by the 
Township, the Contractor shall provide documentation that the area is compacted to a density of 
not less than 95% of maximum density.  Maximum density is the maximum dry weight density 
as determined by the Standard Proctor Density (AASHTO T 99 – Method C).  The acceptable 
moisture content and the number and frequency of the density tests shall be determined by the 
Geotechnical Engineer. 

 
Any required impervious liner shall be reviewed by the Geotechnical Engineer. 
 
Detention and infiltration basins must be located as shown on the approved Plans.  Any proposed 
changes shall be subject to review and approval by the Township and Geotechnical Engineer.  
Percolation tests and test pits or borings must be performed in the location of proposed 
infiltration basins as determined necessary by the Geotechnical Engineer.  The Geotechnical 
Engineer may require post-construction infiltration testing to verify as-built infiltration rates.  
Following the grading operations for the detention basin and prior to placement of the basin liner 
and topsoil, the design engineer will submit a preliminary basin as-built survey and volume 
calculations to the Township and TPC to verify that the basin location and volume generally 
conform to the approved plans.  Prior to placement of topsoil and seeding, permeability/density 
test results of the liner material (if applicable) should be furnished by the Developer to the 
Township Geotechnical Engineer to confirm the limiting permeability is achieved. 
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The fence around detention basins shall meet the requirements of the Standard Construction 
Details – DETENTION BASIN FENCE – WOOD SPLIT RAIL – SWT-D-4.  Alternative fence 
materials may be permitted by the Township as reviewed on a case-by-case basis, meeting the 
requirements of the Standard Construction Details – DETENTION BASIN FENCE – 
ALUMINUM – SWT-D-5.  The Developer shall install either the permanent fence or a 
temporary fence around a detention basin prior to it detaining water.  If a temporary fence is 
used, it shall meet the size requirements of the approved permanent fence and shall be 
continuously maintained by the Developer until the permanent fence is installed. 
 
UNDERGROUND DETENTION AND INFILTRATION FACILITIES: Underground detention 
and infiltration facilities are not to be dedicated to the Township.  They may be constructed of 
either: reinforced concrete vaults or tanks, large diameter plastic or concrete pipe, or 
commercially available proprietary systems intended for underground installation.  The 
underground detention facilities shall be designed by the Design Engineer and/or geotechnical 
engineer and reviewed by the Engineer/Geotechnical Engineer.  All materials used in the 
construction of underground detention facilities shall be watertight, and any required impervious 
liner shall be by the Geotechnical Engineer. 
 
Underground infiltration facilities must be located as shown on the approved Plans.  Any 
proposed changes shall be subject to review and approval by the Township and Geotechnical 
Engineer.  Percolation tests and test pits or borings must be performed in the location of the 
proposed underground infiltration facility as determined necessary by the Geotechnical Engineer.  
The Geotechnical Engineer may require infiltration testing after the basin subgrade has been 
established and prior to construction of the remaining portion of the facility to verify as-built 
infiltration rates. 
 
All vaults or tanks and pipes, bedding, and backfill shall be designed to withstand HS-25 
loading.  All vaults, tanks, and pipes shall be continuously sloped as required by the approved 
design.  The minimum pipe diameter shall be 36 inches, and pipes may not be closer (edge to 
edge) to one another than ½ the inside pipe diameter or 3 feet, whichever is greater.  A minimum 
of 6 inches of pipe bedding shall be provided, and the minimum backfill and cover must be per 
the manufacturer’s specifications, based on the design load and considering flotation, where 
required.  An emergency spillway shall be provided to safely pass the 100-year storm event. 
 
A water quality treatment BMP shall be provided upstream of the underground detention facility.  
A minimum of one 30-inch diameter access port shall be provided for each vault or tank.  
A minimum of one 48-inch diameter manhole shall be provided for every 150 feet of pipe with a 
minimum of two 48-inch diameter manholes for each underground piping facility.  Access shall 
also be provided at the outflow structure.  All access port/manhole covers shall be bolted. 
 
VIDEO INSPECTION:  All storm sewer pipe shall be video inspected at the Developer’s 
expense.  In streets, the video inspection shall be accomplished prior to roadway construction.  
Additionally, should defects be found during the inspection which require pipe replacement, the 
damaged pipe shall be replaced and all connecting pipe to the closest structure shall be removed 
and reinstalled.  Use of bands, collars, etc. will not be permitted for repairing the damaged pipe 
to be dedicated to the Township. 
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TESTING:  If required by the Township, infiltration/exfiltration testing of the concrete storm 
sewers shall be in accordance with ASTM C969-02 and may be updated or modified.  The 
testing would be conducted by, and at the expense of, the Developer. 
 
NOTIFICATION:  No connections shall be made to existing Municipal storm sewer systems 
without prior approval and without three working days advance notice to the Township to allow 
for scheduling of Township observation personnel. 
 
SINKHOLES:  It is required that the Developer maintain all areas in a well-drained condition 
during the construction period so as to avoid pooling or ponding of water.  If a sinkhole should 
develop during construction, the Developer shall immediately repair the sinkhole at its expense 
alone and in accordance with the following: 
 
Upon detection of a sinkhole, the Developer or its Contractor shall notify the Township, contact 
its own geotechnical engineer who shall propose a repair solution, and have that procedure 
reviewed by the Geotechnical Engineer.  The Developer’s geotechnical engineer and the 
Geotechnical Engineer shall monitor the repair in accordance with the reviewed procedure and 
upon completion of the repair and before any construction activity resumes in the area, the 
Developer’s geotechnical engineer shall send a written report to the Township and the 
Geotechnical Engineer that the sinkhole has been repaired in accordance with the reviewed 
procedure and that construction activities may continue. 
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SOUTH WHITEHALL TOWNSHIP 
 

TECHNICAL SPECIFICATIONS 

SANITARY SEWERS AND APPURTENANCES 
 
GENERAL:  All materials and construction methods used in the construction of sanitary sewers 
and appurtenances shall meet the requirements as set forth in Pennsylvania Department of 
Transportation (PENNDOT) Specifications, Publication 408, and the PENNDOT Publication 
No. 72M, Standards for Roadway Construction, Series RC-1M-100M (latest editions), and the 
Pennsylvania Department of Environmental Protection (DEP), Domestic Wastewater Facilities 
Manual (latest edition) except as specifically modified by the requirements herein, and except 
that the use of any type of slag, lightweight aggregate, or crushed concrete material is prohibited.  
The Plans shall show the sanitary sewer mains, manholes, lateral locations, building basement 
elevations, and if applicable, include a note on the Plans to be recorded stating which lots are not 
intended to be provided with gravity basement service. 
 

Materials 
 
PIPE FOR GRAVITY SEWERS:  All gravity sanitary sewers shall be: 
 

A. Ductile iron pipe (DIP):  All DIP to be installed for sewers shall be Class 52, double 
cement-lined, asphaltic coated inside and out, for 150 psi working pressure, 
conforming to ANSI/AWWA C151/A21.51-96, with push-on “Tyton” joints  in 
accordance with ANSI/SWWA C111/A21.11 except that asphalt seal restrained joint 
or mechanical joint pipe shall be used when installed in a casing pipe; 

 
B. Polyvinyl chloride (PVC) pipe for 15-inch diameter or smaller pipe only:  All PVC 

pipe to be installed for gravity sewers less than 15 feet deep shall be manufactured 
from PVC compound which meets the requirements of Class 12454-B Polyvinyl 
Chloride as outlined in ASTM D1784 and shall conform to ASTM D3034, 
SDR-26, and for sewers that are 15 feet or greater in depth shall conform to 
AWWA C900 (or DIP is to be used).  Pipe materials shall also satisfy the 
requirements of the Drop Impact Test – ASTM D2444, Pipe Stiffness – ASTM 
D2412, Joint Tightness – ASTM D3212, Elastomeric Seals (Gaskets) for Joining 
Plastic Pipe – ASTM F477; and 

 
C. Other material, as reviewed by the Engineer and approved by the Township. 

 
PIPE FOR PRESSURE SEWERS:  The types of materials for all pressure sewers shall be as 
reviewed by the Engineer and approved by the Township. 
 
 
 
 
 
PIPE JOINTS FOR GRAVITY SERVICES: 
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A. All DIP joints shall be of the push-on type and shall conform to 

ANSI/AWWA C111/A 21.11 (current issue), unless other types of joints are 
indicated on the Plans or required by a regulatory agency; and 

 
B. All PVC pipe joints shall be of an integral bell design with a rubber gasketed joint 

which conforms to ASTM D 3212 – Joints for Drain and Sewer Plastic Pipes Using 
Flexible Elastomeric Seals – and ASTM F 477 – Elastomeric Seals (Gaskets) for 
Joining Plastic Pipe. 

 
FITTINGS FOR GRAVITY SEWERS: 

 
A. All DIP fittings shall conform to ANSI/AWWA C110/A21.10 and shall utilize 

rubber gasketed push-on joints; and 
 

B. All PVC pipe fittings shall conform to ASTM D-3034, SDR-26, or AWWA C-900 as 
applicable, and shall utilize rubber gasketed joints. 

 
MANHOLES:  Manholes shall be constructed of precast concrete sections, including grade rings, 
eccentric cones, riser sections, and/or flat top sections conforming to ASTM C 478-64-T 
Standard Specifications for Precast Reinforced Concrete Manhole Sections and the PENNDOT 
Publication No. 72M, Standards for Roadway Construction (latest edition), Sanitary Sewer 
Manholes, RC-38M.  Manhole bases shall be precast.  Cast-in-place concrete bases may be 
permitted subject to the approval of shop drawings for the manholes by the Engineer/Township. 
Manholes shall be new products specifically for the project. No mismatched leftover components 
shall be accepted. 
 
MANHOLE JOINTS:  Joints in precast concrete manhole sections shall be sealed with a butyl 
rubber mastic material (such as Rub-R-Nek or EZ-Stik).  The material shall have a minimum 
cross-section one inch by one and one-half inches or one and one-half inches diameter.  A double 
ring of mastic shall be used so that a continuous ring of mastic is forced from the joint on both 
the inside and outside manhole surfaces.  Mortar is not required.  Any mastic protruding beyond 
the inside face of the manhole shall be trimmed flush. Exterior joints shall be sealed with a heat 
shrinkable material (such as WrapidSeal or Riser-Wrap). The installation shall be done in 
conformance with the manufacturers recommendation. 
 
STEPS:  All manholes shall be provided with aluminum alloy steps.  Deformed reinforcement 
bars coated with copolymer polypropylene plastic are subject to review by the Engineer and 
approval by the Township.  Steps shall conform to PENNDOT Specifications, Publication 408 
(latest edition), Section 605.2(c). 
 
MANHOLE FRAMES AND COVERS:  Standard manhole castings shall be as shown on 
Standard Construction Details – STANDARD PRECAST CONCRETE PIPE MANHOLE – 
SWT-S-3.  If required by the Township, provide Parsons Environmental Products, Inc. manhole 
inserts. 
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All castings shall be true to form and dimensions and shall be free from inclusions of foreign 
material, casting faults, injurious blowholes, cracks, sponginess, and other defects rendering 
them unsuitable.  The finished frame and cover or grate shall have the bearing surfaces machined 
or ground so that there will be no variations that will permit rocking or rattling, and the diameter 
of the cover or grate shall be such as to fit the frame without wedging. 
 
PUMP AND METER STATIONS:  Detailed plans, design calculations, and specifications for all 
pumping and metering stations shall be submitted for review by the Engineer/Township.  The 
Developer shall arrange with the manufacturer to provide the services of a factory-trained 
representative to perform the initial start-up of the station and to instruct the operating personnel 
in the operation and maintenance of the station.  In addition, three copies of a complete operating 
and maintenance manual shall be provided to the Township before the station will be accepted.  
The station shall be designed and constructed to be controlled and monitored in accordance with 
the Township’s latest requirements.  All programming and connection costs are to be borne by 
the Developer. 
 
CONCRETE:  All concrete required for channels shall at a minimum conform to the 
requirements of PENNDOT Specifications, Publication 408 (latest edition), Section 704, Class A 
concrete.  Concrete used for the concrete collar for drop connections and cast-in-place manhole 
bases shall conform to PENNDOT Specifications, Publication 408 (latest edition), Section 704, 
Class AA concrete. 
 
REINFORCING STEEL:  All reinforcing steel shall conform to the requirements of PENNDOT 
Specifications, Publication 408 (latest edition), Section 709. 
 
MATERIAL SUPPLIERS:  Material Suppliers and producers must be listed in the appropriate 
PENNDOT Bulletin for the specific materials to be incorporated in the Work. 
 

Construction 
 
EQUIPMENT:  The Contractor shall provide equipment to handle the pipe and structures in 
unloading and placing them in their final positions, without damage. 
 
The Contractor shall provide mechanical tampers and pneumatic tampers sufficient to obtain the 
compaction of the pipe bedding and backfill as specified. 
 
LINE AND GRADE:  The location (line) and/or grade of all sewers and structures to be 
constructed shall be established by means of offset stakes, pins, or other survey marks.  When 
the Contractor uses a laser to obtain line and grade for laying the pipe, periodic checks shall be 
made by the Contractor from grade stakes.  The first-grade stake shall be furnished at the 
structure then at 25 feet and at intervals not greater than 100 feet thereafter.  When the Observer 
checks for vertical and/or horizontal alignment of the pipe, the Contractor shall assist him.  
Grade cut sheets shall be prepared by the Developer’s engineer and submitted to the Engineer for 
review a minimum of three working days prior to construction.  The contractor is not permitted 
to install pipe or structures with line and grade determined only by GPS methods as the 
Township must be able to verify the line and grade of the pipe and structures during installation 
by use of grade stakes and cut sheets. 
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A minimum horizontal separation of ten feet and a minimum vertical separation of 18 inches 
shall be maintained between sanitary sewers and waterlines in accordance with the Pennsylvania 
Department of Environmental Protection (DEP) Public Water Supply Manual, Part II, 
Community System Design Standards, Chapter 8, Section 8.7 inclusive, or latest version of the 
governing regulations, unless the approved Plan permits lesser clearance.  When conflicts occur 
with existing facilities and the separations are less than noted above, corrective methods shall be 
proposed by the Design Engineer and reviewed by the third-party utility owner and/or the 
Engineer/Township prior to pipe installation. 
 
EXCAVATION: 
 

A. The Contractor shall perform all common excavation to install the facility at the 
depth necessary as shown on the grade cut sheets reviewed by the Engineer; 

 
B. The Contractor shall perform all rock excavation to the depth required for common 

excavation plus at least eight inches below the bottom of the pipe bedding. 
When rock or non-cushioning material is encountered in trench excavation, a 
cushion at least eight inches thick shall be placed between the rock or 
non-cushioning material and the bottom of the pipe bedding.  The cushion shall 
consist of clean sand, equivalent granular material meeting the requirements of 
AASHTO No. 10 aggregate, or PENNDOT No. 2A stone.  The bottom of the trench 
shall be excavated to a horizontal section as far as practicable; 

 
C. Should unstable soil be encountered or should the Engineer or Geotechnical 

Engineer deem it necessary to excavate to a depth below the grade shown on the 
Plans to secure a good foundation, the Contractor shall remove the unstable soil for 
the full width of the trench and replace it with PENNDOT No. 2A stone or larger, as 
reviewed by the Engineer or Geotechnical Engineer.  The pipe bedding shall be 
constructed on top of the PENNDOT No. 2A stone.  The Engineer or Geotechnical 
Engineer shall determine the depth of removal of unstable soil and the amount of 
backfill necessary.  The backfill shall be thoroughly compacted and shaped to form 
the bed for the pipe; 
 

D. Excavated material not required or acceptable for backfill shall be legally disposed 
of by the Contractor.  Common excavation shall not be performed below the required 
depth.  If this occurs, the trench shall be backfilled with material reviewed by the 
Engineer and adequately compacted.  If required by the Township, the Contractor 
shall provide documentation that the backfill material is compacted to a density of 
not less than 95% of the maximum density for cohesive soils or not less than 
100% of the maximum density for non–cohesive soils, or as otherwise required by 
the Geotechnical Engineer.  The maximum density is the maximum dry weight 
density as determined by the Standard Proctor Density (AASHTO T 99 – Method C).  
The number and frequency of the density tests shall be determined by the 
Geotechnical Engineer; 
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E. Where the bottom of the trench is found to be an inadequate foundation for the pipe 
and cannot be stabilized by the above methods or wherever otherwise deemed 
necessary, a concrete pad or cradle of sufficient size shall be constructed as 
determined by the Geotechnical Engineer; 

 
F. The minimum width of the trench at the top of the pipe when placed shall be at least 

equal to the outside diameter of the pipe plus 12 inches on each side of the pipe.  The 
trench shall be excavated accurately to the established line so that at least a 12-inch 
space will exist between the side of the trench and the side of the pipe.  The 
maximum allowable width of trench shall not exceed 24 inches on each side of the 
pipe when placed; 

 
G. The sides of trenches shall be vertical for a minimum distance of four feet above the 

top of the pipe.  These requirements are for the stability of the trench and shall not be 
confused with safe trench excavation practices, which are solely the responsibility of 
the Contractor.  The Contractor shall perform such veeing, trench bracing, sheathing, 
or shoring necessary to perform and protect the excavation and as required for safety 
and to conform to governing laws.  Unless otherwise provided, bracing, sheathing or 
shoring shall be removed by the Contractor as backfill progresses in strict 
accordance with all safety procedures and to conform to all governing laws; and 

 
H. In the absence of more stringent limitations specifically defined herein or imposed 

by the Engineer, Township, or any other regulatory agency, the length of open trench 
shall be limited to 50 feet in advance of where pipe has been laid and 100 feet in 
total at any single location.  Any open trenches shall be completely backfilled at the 
end of each workday.  Open trenches may be covered with steel plates only as 
reviewed by the Township on a case-by-case basis.  All construction equipment shall 
be removed from within rights-of-way of existing public roadways at the end of each 
workday and immediately upon the discontinuation of work. 

 
BEDDING:  Unless otherwise directed by the Engineer/Township, all pipe to be installed, 
including that which is laid on an eight-inch cushion in areas of rock excavation, shall bear the 
full length on firm, flat compacted AASHTO No. 8 stone bedding which is properly shaped to 
receive the pipe configuration at the joints.  The bedding and initial backfill around the pipe shall 
be placed as follows: 
 

A. For DIP – minimum compacted thickness of four inches beneath the pipe; 
 
B. For PVC pipe – minimum compacted thickness of 4 inches beneath the pipe to a 

minimum compacted thickness of 12 inches over top of the pipe; and 
 
C. For other materials – thickness in accordance with manufacturer’s recommendations. 

 
LAYING AND INSTALLING PIPE:  Pipe shall be laid to true alignment and regular grade.  
Before pipe is laid, all dirt shall be removed from inside the pipe and all lumps, blisters, dirt, oil, 
grease, and moisture shall be removed from inside and outside the ends.  After pipe is laid, care 
shall be taken to prevent the entrance of dirt or water from the trench.  Every open end of a pipe 
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or fitting shall be plugged before leaving the Work for the day or before backfilling the trench.  
Plugs shall be on the site before the Contractor commences construction of the pipeline. 
 
Pipe shall be installed upgrade unless otherwise approved by the Engineer/Township and a 
minimum depth of cover of 5 feet shall be provided. 

 
Installation methods for PVC pipe shall be in accordance with Uni-Bell UNI-B-5, Recommended 
Practice for the Installation of PVC Pipe, and the Uni-Bell Plastic Pipe Association Handbook of 
PVC Pipe, and ASTM D2321 – Underground Installation of Thermoplastic Pipe for Sewers and 
Other Gravity-Flow Applications.  If there are any conflicts between the standards, the more 
restrictive shall apply. 
 
Cutting of pipe for closure pieces, or other reasons shall be done in a neat and workmanlike 
manner by a method that will provide smooth edges and surfaces without damaging the pipe.  All 
such cutting of pipe shall be done in conformance with the manufacturer’s recommendations. 

 
The Engineer/Township may review all pipe before it is laid and reject any section that is 
damaged by handling or is found to be defective to a degree that will materially affect the 
function and service of the pipe. 
 
Pipe shall not be laid on frozen ground.  Pipe which is not true in alignment, or which shows any 
settlement after laying, shall be removed and re-laid. 

 
The Contractor shall provide, as may be necessary, for the temporary diversion of streamflow in 
order to permit the installation of the pipe under dry conditions.  The Developer shall obtain all 
necessary permits for stream diversion prior to commencing work. 
 
DEWATERING:  Any water which collects in an excavation shall be removed by the Contractor 
before proceeding with the construction of the pipeline or structures. 
 
MANHOLES:  Manholes shall be constructed to the requirements of PENNDOT Specifications, 
Publication 408 (latest edition), Section 605 and Section 714; the latest details of the PENNDOT 
Publication No. 72M, Standards for Roadway Construction, Series RC-1M-100M (latest 
editions); these Specifications and the Standard Construction Details.  All manholes which are 
less than seven feet from the top of the manhole to invert shall be constructed with “flat-slab” top 
sections in lieu of the standard conical-shaped top sections. 
 
Where gravity sewer pipes connect to manholes the joints shall be made with resilient 
connections which meet the requirements of ASTM C-923 Standard Specifications for Resilient 
Connectors Between Reinforced Concrete Manhole Structures and Pipes.  The resilient 
connector shall be reviewed by the Engineer and approved by the Township.   
 
Excavations for manhole bases should extend a minimum of 12 inches and a maximum of 
24 inches beyond the base.  After tamping the excavated area, a leveling course of 12 inches of 
compacted PENNDOT No. 2A stone shall be provided and extend to the walls of the excavation 
beneath the precast manhole base.  
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Cast-in-place base slabs shall consist of reinforced Class AA concrete mixed, prepared, and 
placed in accordance with the requirements of PENNDOT Specifications, Publication 408 (latest 
edition).  Appropriate material slips from PENNDOT-approved suppliers shall be provided to the 
Observer for each pour.  All manholes shall have flow channels built to the correct elevation and 
shall be finished to cause the least possible resistance to flow.  The flow channel may be formed 
directly in the concrete of the manhole base or be constructed by laying half sections of pipe 
through the manhole and casting the concrete bench around the pipe.  The base slab shall be a 
minimum of 12 inches thick below the invert. 
 
To provide for future adjustment of the manholes, grade rings shall be used for a minimum 
height of 4 inches and a maximum height of 12 inches between the top precast section and the 
manhole frame. Exterior joints of the precast concrete adjustment units shall be sealed with a 
heat shrinkable material (such as WrapidSeal or Riser-Wrap). The installation shall be done in 
conformance with the manufacturers recommendation. 
 
Unless otherwise directed by the Engineer/Township, all invert elevation differences through 
manholes shall be less than 0.5 feet or greater than 2.0 feet.  Exterior drop pipes shall be installed 
for all sewers entering the manhole at elevations 2.0 feet or more above the manhole invert.   
 
All connections of new sanitary sewer pipe to existing manholes shall be performed with a 
coring machine unless otherwise approved by the Engineer/Township.  Pipe connections shall 
utilize a “Kor-N-Seal” gasket or equal.  The manhole channel shall be made uniform and smooth 
with concrete. 
 
DROP MANHOLES:  Unless otherwise directed by the Engineer, drop pipes shall be installed 
outside the manhole for all sewers that would otherwise enter the manholes at elevations 
24 inches or more above the manhole invert.  The drop pipe and fittings shall be sewer pipe of 
the same material, type, and class as that used for the collector system and shall be completely 
encased in concrete.  The concrete encasement shall conform to requirements of PENNDOT, as 
set forth in Publication 408 (latest edition), Section 704, Class AA concrete. 
 
INSTALLATION OF STEPS:  Plastic or aluminum alloy steps shall be installed, and typical 
step configuration shall be in accordance with PENNDOT Publication No. 72M, Standards for 
Roadway Construction (latest edition), detail for SANITARY SEWER MANHOLES, RC-38M. 
 
FITTINGS AND SERVICE LATERALS:  The Contractor shall lay six-inch wye branches 
(45-degree wye fitting with a 45-degree elbow) for the purpose of making service lateral 
connections at each lot shown on the subdivision plan, and elsewhere if so, directed by the 
Engineer/Township.  Wye branches shall be laid at an angle with the horizontal compatible with 
a lateral slope of l/4 inch per foot, and have their ends plugged with an approved watertight 
stopper. 
 
Service laterals from the sewer to the property line, or the point designated by the 
Engineer/Township, shall be installed perpendicular to the main and laid by the Contractor below 
the frost line.  Service laterals shall have their ends plugged with an approved watertight stopper.   
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The Contractor is cautioned that the sewer is to be subject to a leakage test as described 
elsewhere in these Specifications and that the method used to secure the plugs in the branches 
and laterals must be such that the plugs will withstand the internal pressure of the test. 
 
In general, specifications regarding materials, workmanship, and watertight construction for 
fittings and service laterals shall be the same as those for mainline sewers. 
 
The Contractor shall mark the location of the plugged end of each lateral by placing a 2 lb./ft. 
steel channel bar post painted green.  It shall be placed at the end of the pipe so that it extends 
from the pipe invert to four feet above the surface of the ground.  The Contractor shall also 
provide the Engineer/Township with a record of stations and offsets, measured from the 
preceding manhole and centerline of sewer, for the end of each service lateral. 
Cleanouts shall not be located in the Township right-of-way unless directed otherwise by the 
Township. 
 
TRENCH BACKFILLING: See STREETS, CURBS, AND SIDEWALKS, TRENCH 
BACKFILLING.  
.  
 
BACKFILLING OF MANHOLES: 
 

A. After a structure has been completed, the area around it shall be filled with the 
material approved for pipe backfill, in horizontal layers not to exceed eight inches in 
loose depth and compacted to the density specified for the related pipework.  The fill 
shall be made to the elevation shown on the Plans, or as directed by the 
Engineer/Township; 

 
B. Backfill shall not be placed against any structure until concrete is given the necessary 

time to cure; and 
 
C. Fill shall be deposited uniformly around the structure while backfilling to prevent 

unequal lateral pressure.  Special care shall be taken to prevent any wedging action 
against the structure. 

 
TRENCH PAVEMENT RESTORATION: The paving of trenches in Township streets shall be 
completed in accordance with the Standard Construction Details – NON-STATE HIGHWAY 
PAVEMENT RESTORATION – SWT-R-2.  When there are multiple trenches to be restored 
within an existing roadway, the Township will require the existing wearing course pavement to 
be milled and overlayed above the trenched areas for the entire width of the travel lane or lanes 
and the length of the trenched area as applicable. 
 
LEVELING COURSE:  A leveling course of precast concrete adjustment units shall be provided 
at all manholes to set each casting at final grade.  Exterior joints of the precast concrete 
adjustment units shall be sealed with a heat shrinkable material (such as WrapidSeal or Riser-
Wrap). The installation shall be done in conformance with the manufacturers recommendation 
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PLACEMENT OF CASTINGS AND FRAMES:  All frames and castings shall be placed in the 
positions indicated on the Plans or as directed by the Engineer, all frames are to be bolted to the 
manhole, and shall be set true to line and to correct elevation.  In roadways, frames and castings 
shall be set to the road grade and cross slope. 
 
LEAKAGE TEST FOR GRAVITY SEWERS:  The Contractor shall clean debris of whatever 
nature from the pipes and shall repair all apparent leaks.  Leakage tests are to be conducted by 
the Contractor at the expense of the Developer.  Each pipe section between manholes, or longer 
sections if permitted by the Engineer/Township, shall be tested by a low-pressure air test in 
accordance with the procedures outlined in ASTM F1417: Standard Test Method for Installation 
Acceptance of Plastic Gravity Sewer Lines Using Low-Pressure Air (latest edition). 
 
If the prevailing groundwater level is above the top of the pipe to be tested, the required test 
pressure will be increased by an amount equal to the groundwater pressure exerted on the pipe. 
 
Under certain circumstances where there is high groundwater, the Engineer/Township may 
require an Infiltration Test for some, or all sections of the sewers constructed.  This test shall 
meet the leakage test requirements previously cited and shall be used only where directed by the 
Engineer/Township.  The Infiltration Test shall consist of segregating that portion of the line to 
be tested and measuring the amount of infiltration by a method approved by the 
Engineer/Township, such as with a V-notch weir or a timed overflow. 
 
LEAKAGE TEST FOR MANHOLES:  Each manhole shall be tested by a vacuum test or an 
exfiltration test.  All pipes entering the manhole to be tested shall be plugged and the vacuum 
testing ring shall be installed on the manhole frame so that all joints, including the joint between 
the manhole frame and the leveling courses, are tested.  Vacuum testing shall be performed in 
accordance with the procedures outlined in ASTM C1244-05: Standard Test Method for 
Concrete Sewer Manholes by Negative Air Pressure (Vacuum) Test Prior to Backfill.  
Exfiltration testing shall be performed in accordance with the procedures outlined in ASTM 
C969: Standard Practice for Infiltration and Exfiltration Acceptance Testing of Installed Precast 
Concrete Pipe Sewer Lines.   

 
Any manhole that is adjusted, damaged or in any way altered after passing the leakage test shall 
be retested and/or repaired to the satisfaction of the Engineer/Township. 
 
DEFLECTION TEST:  Deflection testing shall be performed on all portions of the mainline PVC 
sewer to test for deformity or deflection per ASTM D3034 and F679, or as otherwise noted 
below.  Laterals will not be subjected to this test but shall have been constructed before this test 
is conducted.  This test shall be performed in sections between manholes not less than 30 days 
nor more than 12 months following the completion of backfilling of the trench. 
 
Deflection testing shall be performed in accordance with the procedure outlined below and any 
section of the PVC sewer system not meeting the minimum requirements for deflection shall be 
excavated, repaired, and retested (including a leakage test) to the Engineer’s/Township’s 
satisfaction. 
 



 

B-30 

Deflection testing shall be performed with a “go, no-go” mandrel which is sized to such 
dimensions that it will not “go” when encountering deflection greater than permissible.  The test 
mandrel shall have an outside diameter equal to 95% of the base inside diameter of the pipe 
being tested and shall be supplied at the Contractor’s expense.  All tests shall be performed 
without mechanical pulling devices. 
 
VIDEO INSPECTION:  The Contractor shall video inspect, the installed pipe so as to verify 
alignment, joint seals, etc.  The inspection shall be performed by an operator certified by the 
National Association of Sewer Service Companies (NASSCO) in the Pipeline Assessment 
Certification Program (PACP) and Lateral Assessment Certification Program (LACP).  Audio 
shall also be provided describing the televising process, defects identified, manhole numbers, 
pipe lengths, locations of laterals, etc.  This inspection will be performed prior to acceptance.  
Either a Township or the Engineer’s representative shall be present in the CCTV truck to observe 
the video camera display during the video process.  A digital color copy of the televising with 
associated inspection reports shall be provided to the Township on an external hard drive or 
other format approved by the Township.  Any defects discovered thereby are to be corrected by 
the Contractor in a manner acceptable to the Township/Engineer and video inspected again.  
Should the video inspection discover debris in the pipes, the system shall be re-flushed to the 
satisfaction of the Township/Engineer prior to proceeding with the inspection. 
 
NOTIFICATION:  No connections shall be made to existing Township systems without a valid 
DEP Sewage Facilities Planning Module (or Exemption), Water Quality Management Part II 
Permit (if required), or other DEP permits as applicable, and without prior approval and three 
working days advance notice to the Township to allow for scheduling of Township observation 
personnel. 
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SOUTH WHITEHALL TOWNSHIP 
 

TECHNICAL SPECIFICATIONS 

WATER MAINS AND APPURTENANCES 
 
GENERAL:  All materials and construction methods used in the construction of water mains and 
appurtenances shall meet the requirements as set forth in Pennsylvania Department of 
Transportation (PENNDOT) Specifications, Publication 408 (latest edition) except as 
specifically modified by the requirements herein, and except that the use of any type of slag, 
lightweight aggregate, or crushed concrete material is prohibited. 
 

Materials 
 
ANSI/NSF STANDARDS:  All materials to be used in construction or modification of a public 
water system including waterline extensions which may come in contact with or affect the 
quality of the water shall be certified for conformance with ANSI/NSF Standard 61 (Drinking 
Water System Components - Health Effects - National Sanitation Foundation).  An acceptable 
certification shall be provided by the NSF or other certification organization acceptable to the 
Pennsylvania Department of Environmental Protection. 
 
DUCTILE IRON PIPE:  All pipe shall be Ductile Iron centrifugally cast in accordance with 
ANSI Specification A21.51 and shall have a Class 52 metal thickness. 
 
CEMENT LINING:  All pipe and fittings shall be double cement lined and asphaltic seal coated 
inside, and bituminous seal coated outside in accordance with ANSI Specification A21.4.  
Minimum thickness of double cement lining shall be 1/8 inch. 
 
PIPE JOINTS:  All joints shall be of the push-on type except as noted and shall conform to ANSI 
Specification A21.11.  Pipe shall be furnished complete with all joint accessories including the 
continuous, molded, rubber ring gasket, and the gasket lubricant. 
 
FITTINGS:  All fittings shall conform to ANSI Specification A21.10 for ductile iron and gray 
iron fittings for 3-inch through 48-inch diameters for water and other liquids or to ANSI 
Specification A21.53 for ductile iron compact fittings for 3-inch to 12-inch diameters for water 
and other liquids. 
 
EPOXY COATING:  All fittings should be epoxy coated inside and bituminous seal coated in 
accordance with ANSI/AWWA C116/A21.16. 
 
VALVE, VALVE BOX, AND TAPPING SLEEVE AND VALVE:  Refer to Standard 
Construction Details – VALVE AND VALVE BOX – SWT-W-6. 
 
FIRE HYDRANTS:  Fire hydrants shall conform to AWWA Specification C502 and shall be as 
shown on the Standard Construction Details – FIRE HYDRANT – SWT-W-1. 
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SERVICE CONNECTIONS:  Refer to Standard Construction Details – SERVICE 
CONNECTION – SWT-W-5. 
 
BLOW-OFF ASSEMBLY:  Refer to Standard Construction Details – WATERLINE 
BLOW-OFF – SWT-W-4. 
 
COPPER SERVICE LINES:  Service connections from the main to the curb stop of sizes 1-inch 
(minimum) through 2-inch diameter shall be Type K copper tubing, conforming to ASTM B88 
(current issue), designed for a working pressure of not less than 150 psi.  For a 2-inch through 3-
inch diameter service connection to a water main, a 4-inch tapping sleeve and valve shall be used 
and reduced to the specified copper service line.  The copper service line shall be one continuous 
section of copper tubing from the corporation to the curb stop and shall not include any 
couplings. 
 
DUCTILE IRON SERVICE LINES:  Service connections from the main to the curb stop of sizes 
larger than 2-inch diameter shall be ductile iron conforming to the AWWA C151 and C153. 
 
CONCRETE:  All concrete required for thrust blocks, concrete mats, etc. shall conform to the 
requirements of Pennsylvania Department of Transportation (PENNDOT) Specifications, 
Publication 408 (latest edition), Section 704, Class A concrete. 
 
METER PITS:  Refer to Standard Construction Details – WATER METER/DOUBLE CHECK 
DETECTOR ASSEMBLY AND PIT – SWT-W-7, and CAMPUS WATER METER AND PIT – 
SWT-W-8.  For meter pits for residential fire-protection services, refer to Standard Construction 
Details – WATER METER PIT FOR 1-INCH METER – SWT-W-12.  The Developer shall 
verify that the meter and meter reading equipment is compatible with that required by the 
Township prior to installation. 
 
PUMP STATIONS:  Detailed plans, design calculations, and specifications for all water booster 
pumping stations or other special installations shall be submitted for review by the 
Engineer/Township.  The Developer shall arrange with the manufacturer to provide the services 
of a factory-trained representative to perform the initial start-up of the station and to instruct the 
operating personnel in the operation and maintenance of the station.  In addition, three copies of 
a complete operating and maintenance manual shall be provided to the Engineer before the 
station will be accepted by the Township.  The station shall be designed and constructed so as to 
be controlled and monitored by the Township’s S.C.A.D.A. System.  All programming and 
connection costs are to be borne by the Developer. 
 
BRASS:  All brass materials shall be lead free. 
 
SAMPLE STATION:  Refer to Standard Construction Details – SAMPLE STATION – 
SWT-W-11. 
 
WATER METERS:  A meter jack will be provided by the Township when the Plumbing Permit 
is issued.  After the contractor installs all piping and valves, the Township will remove the jack 
and install the meter and tail pieces.  Water meters and appurtenances shall be installed as shown 
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and described on Standard Construction Details – ¾”-2” WATER METER ASSEMBLY – 
SWT-W-10.  The Developer shall provide water meters greater than 2” and the meters shall be 
the type specified by the Township. 
 

Construction 
 

 
EQUIPMENT:  The Contractor shall provide equipment to handle the pipe in unloading and 
placing in its final position, without damage to the pipe. 

 
The Contractor shall provide mechanical and pneumatic tampers sufficient to obtain the 

compaction of the pipe bedding and backfill as specified. 
 
EXCAVATION: 
 

1. The Contractor shall perform all common excavation to the depth necessary for pipe 
installation as shown on the grade cut sheets reviewed by the Engineer to provide 4 
feet of cover from final grade.  Any deviation over 1 foot requires approval of the 
Township Engineer and Township Public Works Department; 

 
2. The Contractor shall perform all rock excavation to the depth required for common 

excavation plus at least 8 inches below the bottom of the pipe bedding. 
 

When rock or non-cushioning material is encountered in trench excavation, a 
cushion at least 8 inches thick shall be placed between the rock and non-cushioned 
material and the bottom of the pipe bedding.  The cushion shall consist of 
PENNDOT No. 2A stone.  The bottom of the trench shall be excavated to a 
horizontal section as far as practicable. 

 
Blasting may be permitted only when proper precautions are taken for the safety of 
all persons, the Work, and the property.  All damage done to the Work or property 
shall be repaired at the Developer’s expense.  All operations of the Contractor in 
connection with the transportation, storage, and use of explosives shall conform to 
all federal, state and local regulations, instructions from the manufacturer of the 
explosives, with applicable approved permits to be submitted to the authority having 
jurisdiction for review.  Any review given, however, will not relieve the Contractor 
of its responsibility in blasting operations. 

 
Blasting shall be performed only after obtaining all necessary permits from state and 
local agencies and the Township Fire Inspector, as applicable.  The Township shall 
be notified each day prior to blasting. 

 
3. Should unstable soil be encountered or should the Engineer or Geotechnical 

Engineer deem it necessary to excavate to a depth below the grade shown on the 
plans to secure a good foundation, the Contractor shall remove the unstable soil for 
the full width of the trench and replace it with PENNDOT No. 2A stone or larger, as 
reviewed by the Geotechnical Engineer or Engineer.  The pipe bedding shall be 
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constructed on top of the PENNDOT No. 2A stone.  The Engineer or Geotechnical 
Engineer shall determine the depth of removal of unstable soil and the amount of 
backfill necessary.  The backfill shall be thoroughly compacted and shaped to form 
the bed for the pipe; 

 
4. Excavated material not required or acceptable for backfill shall be legally disposed 

of by the Contractor.  Common excavation shall not be performed below the required 
depth.  When this occurs, the trench shall be backfilled with material reviewed by the 
Engineer and adequately compacted.  If required by the Township, the Contractor 
shall provide documentation that the backfill material is compacted to a density of 
not less than 95% of the maximum density for cohesive soils or not less than 100% 
for non–cohesive soils, or as otherwise required by the Geotechnical Engineer. The 
maximum density is the maximum dry weight density as determined by the Standard 
Proctor Density (AASHTO T 99 – Method C).  The number and frequency of the 
density tests shall be determined by the Geotechnical Engineer. 

 
5. Where the bottom of the trench is found to be an inadequate foundation for the pipe 

and cannot be stabilized by the above methods or wherever otherwise deemed 
necessary, a concrete pad or cradle of sufficient size shall be constructed as 
determined by the Geotechnical Engineer; 

 
6. The minimum width of the trench at the top of the pipe when placed shall be at least 

equal to the outside diameter of the pipe plus 12 inches on each side of the pipe.  The 
trench shall be excavated accurately to the established line so that at least a 12-inch 
space will exist between the side of the trench and the side of the pipe.  The 
maximum allowable width of trench shall not exceed 24 inches on each side of the 
pipe when placed; 

 
7. The sides of trenches shall be vertical for a minimum distance of four feet above the 

top of the pipe.  These requirements are for the stability of the trench and shall not to 
be confused with the safe trench excavation practices, which are solely the 
responsibility of the Contractor.  The Contractor shall perform such veeing, trench 
bracing, sheathing, or shoring necessary to perform and protect the excavation and as 
required for safety and to conform to governing laws.  Unless otherwise provided, 
bracing, sheathing, or shoring shall be removed by the Contractor as backfill 
progresses in strict accordance with all safety procedures and to conform to all 
governing laws; and 

 
8. In the absence of more stringent limitations specifically defined herein or imposed 

by the Engineer, Township, or any other regulatory agency, the length of open trench 
shall be limited to 50 feet in advance of where pipe has been laid and 100 feet in 
total at any single location.  Any open trenches shall be completely backfilled.  Open 
trenches may be covered with steel plates only as reviewed by the Township on a 
case-by-case basis.  All construction equipment shall be removed from within 
rights-of-way of existing public roadways at the end of each work day and 
immediately upon the temporary or permanent discontinuance of work. 
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BEDDING:  Unless otherwise directed by the Engineer, all pipe to be installed, including that 
which is laid on an 8-inch cushion in areas of rock excavation, shall bear the full length on a 
firm, flat trench bottom of a minimum of 4 inches of compacted PENNDOT No. 2A stone 
bedding which is shaped to receive the pipe configuration at the joints.   
 
LAYING AND INSTALLING PIPE:  Pipe shall be laid to true alignment and regular grade.  
Any change in horizontal direction which exceeds the deflection tolerance recommended by the 
pipe manufacturer shall be made by restrained fittings.  The waterline shall be installed to 
provide 4 feet of cover from final grade, unless otherwise permitted by the Engineer/Township.  
Where required to install the waterline deeper to avoid conflicts with other utilities, deflect the 
waterline with the use of 45-degree bends and return to 4 feet of cover.  Water valves shall be 
placed at depths no greater than 4 feet. 
 

Cutting of pipe for closure pieces, or other reasons, shall be done in a neat and 
workmanlike manner by a method which will not damage the pipe.  Cut ends of the pipe shall be 
ground smooth and beveled as recommended by the manufacturer. 
 

The Engineer/Township may inspect all pipe before it is laid, and reject any section that is 
damaged by handling or is found to be defective to a degree which will materially affect the 
function and service of the pipe. 
 

Pipe shall not be laid on frozen ground.  Pipe which is not true in alignment, or which 
shows any settlement after laying, shall be taken up and re-laid. 
 

The Contractor shall provide, as may be necessary, for the temporary diversion of stream 
flow in order to permit the installation of the pipe under dry conditions.  The Developer shall 
obtain all necessary permits for stream diversion prior  to commencing the Work. 
 

Push-on joints shall be applied in accordance with the manufacturer’s recommendations, 
with special care given to cleaning the joint and gasket thoroughly, applying the recommended 
lubricant, positioning the gasket carefully and avoiding any contact which might tend to cut the 
gasket.  Where mechanical joints are specified, similar care shall be exercised.  Mechanical 
joints shall be made as recommended by the manufacturer. 
 

Pipes, fittings, hydrants and valves shall be carefully handled so as to avoid damage or 
contamination.  Before pipe is laid, all dirt shall be removed from inside the pipe and all lumps, 
blisters, dirt, oil, grease and moisture shall be removed from inside and outside the ends.  After 
pipe is laid, care shall be taken to prevent the entrance of dirt or water from the trench.  Every 
open end of a pipe or fitting shall be plugged before leaving the Work for the day or before 
backfilling the trench.  Plugs shall be on the site before the Contractor commences construction 
of the waterline. 
 

Concrete thrust blocks shall be poured at all tees, horizontal bends, plugs, and fire 
hydrants.  At each vertical bend in the main, or such other location specifically reviewed by the 
Engineer, the Contractor shall install concrete thrust blocks and shall take one or more of the 
following additional steps to prevent movement of the pressurized pipe: 
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1. Use “Mega-lug” retainer glands as manufactured by EBAA Iron Sales, Inc.  Any 
restrained fitting shall be no closer than 50 feet from an unrestrained pipe joint; 

 
2. Use steel “all-thread” rods from fitting to fitting and a harness from fitting to the 

pipe; the type, number and location of which will depend on field conditions, but in 
no case shall be less than 50 feet from the fitting; and 

 
3. Use other methods satisfactory to the Engineer/Township Public Works Department. 
 
Pipe sleeves, couplings, bell clamps, etc. shall not be used in the completed installation. 

 
DEWATERING:  Any water which collects in an excavation shall be removed by the Contractor 
before proceeding with the construction of the pipe line or structures. 
 
LINE AND GRADE:  The location (line) and grade shall be established by means of offset 
stakes, pins or other survey marks.  Grades shall be furnished at intervals of 100 feet, minimum.  
When the Observer checks for vertical and/or horizontal alignment of the pipe, the Contractor 
shall assist him.  Grade cut sheets shall be prepared by the Developer’s engineer and submitted 
to the Engineer for review a minimum of three working days prior to construction.  The 
Contractor is not permitted to install pipe or structures with line and grade determined only by 
GPS methods as the Township must be able to verify the line and grade of the pipe and structures 
during installation. 
 

A minimum horizontal separation of 10 feet and a minimum vertical separation of 18 
inches shall be maintained between waterlines and sanitary or storm sewers in accordance with 
Pennsylvania Department of Environmental Protection (DEP) Public Water Supply Manual, 
Part II, Community System Design Standards, Chapter 8, Section 8.7 inclusive, or latest version 
of the governing regulations.  When conflicts occur with existing facilities and the separations 
are less than mentioned above, the corrective methods shall be proposed by the design engineer 
and reviewed by the Engineer/Township prior to installation. 
 
SETTING VALVES, FIRE HYDRANTS AND FITTINGS:  Valves for fire hydrants shall be 
located 4 feet in front of the curb or as directed by the Engineer/Township.  Main line valves in 
general shall be located on the extensions of right-of-way lines of intersecting streets.  Particular 
care shall be taken to see that all valves are in proper working order.  Construction of waterlines 
in developments consisting of Phases or Sections shall be accomplished in such a manner that 
subsequent Phases or Sections can be constructed without disruption of water service to a 
previous Phase or Section.  This requirement may involve the installation of valves and/or 
blow-off assemblies additional to those shown on the plans.  These valves and/or blow-off 
assemblies shall be secured by a method reviewed by the Engineer/Township (see LAYING 
AND INSTALLING PIPE) or secured by extending the line a minimum of one full pipe length 
past the valve and by backfilling properly.  This extension shall be capped with a blow-off 
assembly and be pressure tested as described herein.  The valve shall be tested with a listening 
device as described herein.  Care shall be taken in setting the mainline valve so that the pipe 
extension terminates at the project limit.  Where hydrant tees are allowed, hydrant valves shall be 
secured to the hydrant tee using acceptable fastening methods. 
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Fire hydrants shall be set to line and grade and located as shown on the Standard 
Construction Details – FIRE HYDRANT – SWT-W-1 or as directed by the Engineer/Township 
Public Works Department.  Excavations for fire hydrants shall be three feet square and extend 
down to a depth 18 inches below the bottom of the hydrant.  The excavation shall be filled to the 
bottom of hydrant elevation with AASHTO No. 3 stone.  Hydrants shall be set with the 4-1/2-
inch pumper connection facing the street, unless otherwise directed by the Engineer/Township 
Public Works Department.  After setting the hydrant, AASHTO No. 3 stone shall be placed to 6 
inches above the flange, and the balance of the excavation filled with suitable material.  
Particular care shall be taken to set all hydrants vertical and to see that they are in proper 
working order.  Thrust blocks shall not cover the hydrant drains.  The traffic break-away section 
shall be no greater than 4 inches above final grade. 
 

Blow-off valves and other fittings shall be installed where shown on the plans, or as 
directed by the Engineer/Township Public Works Department and as shown on the Standard 
Construction Details – WATERLINE BLOW-OFF – SWT-W-4. 
 
SERVICE LATERALS:  Service laterals shall be installed from the main to the curb stop, which 
shall be located generally two feet behind the curb, four feet deep below the top of the curb or 
existing road grade.  Corporations, curb stops, and laterals shall be installed only when the water 
main is at normal working pressure, and shall be observed by the Engineer/Township Public 
Works Department prior to backfilling.  Bury depth shall not be greater than five feet nor less 
than four feet.  An eight inch clay envelope shall be placed around all copper service laterals. 
 

Curb boxes shall be positioned over the curb stops so that there is equal adjustment above 
and below final grade.  The final check of the curb box alignment shall be made by the Observer 
and personnel of the Township or agency having jurisdiction.  A curb stop key shall be 
satisfactorily placed on every curb stop if alignment is in question.  Curb boxes shall not be 
located in sidewalks, driveways, or driveway aprons. 
 

When directed by the Engineer/Township Public Works Department, the water lateral shall 
be extended from the curb stop to a location ten feet from the property line toward the house.  
This extension is commonly referred to as the “pigtail” of the water lateral.  The end of the 
“pigtail” shall be marked by installing a two lb. per ft. steel post painted with a fluorescent blue 
paint extending from the pipe end to five feet above grade. 
 
BACKFILLING:  Backfilling of trenches for pipes which are to be conveyed to the Township 
shall be accomplished in accordance with these specifications.  All trenches and excavations 
shall be backfilled promptly after the pipes are installed.  Method of backfilling shall be as 
follows: 
 

1. Within State Highway Right-of-Way:  Backfilling shall be done in accordance with 
requirements of the State Highway Occupancy Permit; 

 
2. Within existing streets, the backfill shall consist of: 

 
a. A PENNDOT No. 2A stone bed formed to fully support the entire length of 

pipe; 



 

B-38 

 
b. PENNDOT No. 2A stone for initial backfill of sides and top of the pipe to the 

existing subgrade; 
 
c. Where required by the Geotechnical Engineer/Township, replace the top 8 

inches of PENNDOT No. 2A stone with 8 inches of clay placed and 
compacted to seal the trench at the subgrade elevation; 

 
d. In lieu of b. and c. above, and with written approval from the Township, 

“flowable fill”; i.e., “Controlled Low Strength Material” (CLSM), with late-
age strength of 80 psi to 100 psi may be placed to existing subgrade elevation; 

 
e. New subbase and asphalt base and surface courses to the depths on the 

Standard Construction Details or equivalent to the material of the existing 
roadway (whichever is greater), as determined by the Engineer; and 

f. When excavation of an existing Township street is necessary, the Developer is 
responsible to obtain any Township permits which may be required prior to 
street opening. 

 
3. In all other areas (including but not limited to proposed streets) the backfill shall 

consist of: 
 
a. A PENNDOT No. 2A stone bed formed to fully support the entire length of 

pipe; 
 
b. Clean clay-like material or PENNDOT No. 2A stone for initial backfill of the 

sides and for 12 inches above the pipe; and 
 
c. Approved material free from organic matter, large or frozen lumps or stones 

over ten inches in their largest dimensions.  Rocks which are used in 
backfilling shall be so distributed through the mass that all interstices are filled 
with fine material. 

 
When imported earthen backfill material is used to fill trenches in areas to be dedicated to 

the Township such as street rights-of-way, easements, etc., the Developer shall provide a 
completed DEP Form FP-001 Certification of Origin of Clean Fill to the Township, along with 
copies of the associated environmental study due diligence documentation. 

 
The material shall be moistened or dried, if necessary, to obtain the required compaction.  

Backfill material shall be reviewed by the Engineer.  The use of slag, lightweight aggregate or 
crushed concrete in any form for bedding or backfill is prohibited.  Special care shall be taken in 
placing the backfill.  Particular care shall be used to obtain thorough compaction under the 
haunches and along the sides to the top of the pipe. 
 

All backfill shall be placed in loose layers not exceeding six inches in depth under and 
around the pipe, and not exceeding eight inch lifts over the pipe.  Successive layers shall be 
added and thoroughly compacted by mechanical and pneumatic tampers until the trench is 



 

B-39 

completely filled to the elevation as directed.  Backfilling shall be done in such a manner as to 
avoid injurious top or side pressures on the pipe. 
 

Underground warning tape shall be installed a minimum of two feet and a maximum of 4 
feet above any pipe in the backfill of any mainline or lateral trench.  Tape shall be alkali 
resistant, 4 mils polyethylene, 4 inches minimum width, continuously printed with name or 
symbol of utility buried below, color coded as follows: 

 
Red:  Electric. 
Yellow:  Gas, oil, and dangerous materials. 
Orange:  Telephone, cable TV, and other communications. 
Blue:  Water systems. 
Green:  Sewerage systems. 

 
Where plastic water pipe is used, the tape shall be appropriately colored and able to 

conduct a signal generated by a locating device.  Where directed by the Township Public Works 
Department, a 12 gauge copper tracer wire coated with polyethylene insulation shall be installed 
along with all junction boxes required for the tracer system.  In addition, the Township Public 
Works Department may direct the Developer to install vertical pipeline markers of the type and 
size (with marking signs) deemed appropriate for the particular pipeline size and location 
proposed for the project. 

 
Backfill shall be adequately compacted.  If required by the Township, the Contractor shall 

provide documentation that the backfill material is compacted to a density of not less than 95% 
of the maximum density for cohesive soils or not less than 100% for non–cohesive soils, or as 
otherwise required by the Geotechnical Engineer. The maximum density is the maximum dry 
weight density as determined by the Standard Proctor Density (AASHTO T 99 – Method C).  
The number and frequency of the density tests shall be determined by the Geotechnical Engineer. 
 

All backfilled trenches shall be allowed to settle for at least 120 days before the permanent 
base course or pavement may be constructed.  Where less than 120 days of settlement time is 
anticipated and permitted by the Engineer/Township, all trench backfill shall be PENNDOT 
No. 2A stone, compacted and when required by the Geotechnical Engineer/Township, capped 
with 8 inches of clay at subgrade elevation, wherever permanent subbase for the pavement is to 
be constructed.  In such cases, the delay time until paving is permitted is to be determined by the 
Engineer/Township. 

 
TRENCH PAVEMENT RESTORATION: The paving of trenches in Township streets shall be 
completed in accordance with the Standard Construction Details – NON-STATE HIGHWAY 
PAVEMENT RESTORATION – SWT-R-2.  When there are multiple trenches to be restored 
within an existing roadway, the Township will require the existing wearing course pavement to 
be milled and overlayed above the trenched areas for the entire width of the travel lane or lanes 
and the length of the trenched area as applicable. 
 
ABANDONMENT OF EXISTING WATER SERVICE:  This procedure shall be coordinated 
with and only performed under the observation of the Township Public Works Department and 
the Engineer.  Existing water services which are not in use shall be abandoned by the Contractor.  
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Shut off the existing corporation valve at the water main, disconnect the service from the 
corporation valve, and remove a minimum of 1 foot of the service line at the corporation valve.  
Clean the water main in the area of the corporation valve and install an Abandoned Corp Cap as 
manufactured by The Ford Meter Box Company, Inc. part number FACC-XXX of the size 
required.  Remove the curb box. 
 
FILLING, DISINFECTION, AND TESTING PROCEDURES:  It shall be the responsibility of 
the Developer and/or its Contractor to notify Township Public Works Department 
(610-398-0407) prior to performing each of the following consecutive procedures.  Forty-eight 
hours notice is required before each of the following procedures. 
 

1. FILLING OF MAINS 
2. DISINFECTION OF COMPLETED MAINS 
3. DISINFECTION OF TAPPING SLEEVES 
4. LOW VOLUME PURGE 
5. BACTERIOLOGICAL TESTS 
6. HYDROSTATIC TESTS 
7. TESTING VALVES 
8. HIGH RATE FLOW TEST* 
 
*Water during this test shall be discharged through pipe and fittings assembled as shown 
and described on Standard Construction Details – HIGH-VOLUME FLUSHING 
APPARATUS – SWT-W-9. 
 
1. FILLING OF MAINS:  Filling of mains is under the complete control of the 

Township when the water used for filling is from a Township source.  A Record Plan 
drawing of the segment of the system to be filled shall be available to the Township 
prior to filling the main.  In lieu of Record Plans at this time, two sets of a schematic 
“line” diagram of the water system shall be prepared by the Contractor and given to 
the Superintendent or Foreman of Water to review before the Township will fill the 
lines.  All valves and fire hydrants shall be shown on this diagram.  A Township 
waterworks operator will monitor all filling; 

 
2. DISINFECTION OF COMPLETED MAINS:  Before being placed in service, the 

newly constructed water main shall be disinfected and tested in accordance with 
AWWA C651 and as specified herein.  Chlorine may be applied by use of calcium 
hypochlorite comparable to commercial products known as H.T.H., Perchloron, or 
Maxochlor.  This procedure will be under the control of a Township waterworks 
operator who will confirm that all applicable backflow and cross connection 
precautions are followed. 

 
The chlorinating agent shall be applied in such a manner to treat completely all 
sections of the system.  The chlorinating agent shall be applied in a quantity to 
produce a dosage of 25 mg/l to 50 mg/l of free chlorine.  Disinfection shall continue 
for a minimum of 24 hours and the residual free chlorine at the end of that time shall 
be a minimum of 10 mg/l. 
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During the chlorination process all valves and accessories shall be operated; 
 
3. DISINFECTION OF TAPPING SLEEVES:  The Developer or its Contractor shall 

thoroughly clean the exterior of the main to be tapped and the interior surface of the 
tapping sleeve, and shall swab the interior surface of the tapping sleeve and exterior 
of the main with sodium hypochlorite liquid; 

 
4. LOW VOLUME PURGE:  After chlorination, the heavily chlorinated water shall be 

purged from the line at its extremities through a dechlorinator until the test results of 
the replacement water are equal chemically and bacteriologically to those of the 
permanent source of supply.  All flushing will be controlled by a Township 
waterworks operator.  The individual service lines shall also be properly flushed.  
The purged water shall contain no more chlorine or other residual than allowed by 
the Pennsylvania Department of Environmental Protection or any other agency 
having jurisdiction; 

 
5. BACTERIOLOGICAL TESTS:  After all of the above testing is satisfactory, 

samples for the bacteriological tests shall be taken by an independent testing 
laboratory, certified by the Pennsylvania Department of Environmental Protection 
(DEP) and approved by the Township waterworks operator.  Samples shall be taken 
at the locations designated by the Engineer/Township Public Works Department and 
in accordance with AWWA C651 and the sample location shall be clearly indicated 
on the test results.  The Developer or its Contractor shall pay for the tests and shall 
direct the laboratory to submit only the test results directly to the Engineer 
(FAX 610-791-1256) and the Township Public Works Department 
(FAX 610-398-6898).  The result for coliform bacteria shall be 0 per 100 ml, and the 
result for heterotrophic bacteria shall be <500 per 100 ml.  The concentration of 
available chlorine shall be between 0.4 mg/l and 1.2 mg/l. 

 
Valves isolating new lines from mains already in service shall not be opened until 
the customary water test certificates have been received from the testing laboratory 
and approved by the Township waterworks superintendent. 
 
If water quality test results do not meet the Township’s minimum standards for water 
quality, the Contractor shall repeat the disinfection process until acceptable water 
quality is achieved.  The cost of initial water quality testing and any subsequent 
testing shall be borne by the Developer. 

 
6. HYDROSTATIC TESTS: 

 
CAUTION FOR PRESSURE TESTING:  The following caution is applicable to all 
pressure testing on the project. 

 
CAUTION.  When piping systems are pressure tested, it is extremely important and 
essential that all plugs including test plugs and all pipe joints are installed and 
restrained in such a way that blowouts are prevented.  It must be realized that sudden 
expulsion of a poorly installed plug or section of pipe or of a test plug which is 
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partially deflated before the pipe pressure is released can be very dangerous.  For this 
reason, it is recommended that every plug and pipe joint be positively braced or 
otherwise restrained during pressure testing and that no one be allowed in the 
vicinity of an exposed plug or pipe so long as pressure is maintained in the line. 

 
The complete system shall be tested by one of the following methods: 

 
a. Before completely backfilling the joints but with sufficient material placed to 

hold the pipe during the test, the complete installation including the service 
laterals and fire hydrant (valves to hydrants open) laterals shall be tested at a 
hydrostatic pressure of 150 psig, or 50 psig greater than working pressure, 
whichever is higher.  Note that all corporations, curb stops, miscellaneous 
fittings, etc. must be rated for 150 psi or greater to test with this method; and 

 
b. In lieu of the above requirement and prior to the installation of the service 

laterals, the water mains alone may be tested at a hydrostatic pressure of 150 
psig, or 50 psig greater than working pressure, whichever is higher.  After the 
service laterals are installed the complete installation, including the service 
laterals, shall be re-tested at a hydrostatic pressure of 100 psig, for a minimum 
of one hour.  During the re-test at 100 psig, the laterals are assumed to be 
partially backfilled. 

 
All corporations shall be installed at normal working pressure (min.) and each 
corporation, service lateral, and curb stop shall be visually checked for leaks or 
defects under normal line pressure. 

 
Any corporations which are tapped into the waterline for the purpose of testing (or 
expelling air) shall be removed and replaced with appropriate plugs following the 
completion of the testing. 

 
Each section tested shall be slowly filled with water, care being taken to expel all air 
from the pipes.  All control valves from the Township system shall only be operated 
by Township Public Works Department personnel.  If necessary, the pipes shall be 
tapped at high points to vent the air.  The required pressure shall be applied for not 
less than three hours and all pipe, fittings, valves, hydrants and joints shall be 
carefully examined for defects.  Leaking joints shall be made tight and defective 
work replaced until the leakage is reduced to the allowable amount, which shall be 
determined by the following formula: 

 
L = SD(P )1/2, where 
     133,200 
L = allowable leakage, in gallons per hour; 
S = length of pipe tested, in feet; 
D = pipe diameter, in inches; 
(P)1/2 = square root of the test pressure, P, in pounds per square inch gauge (psig). 
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For fire lines outside of the street right-of-way or beyond the water meter pit, the 
Township Fire Inspector shall be notified at 610-398-0401. 

 
7. TESTING VALVES:  The following procedure is given as a guideline for testing the 

valves.  Other procedures may be acceptable, and can be offered as an alternative for 
review by the Engineer.  After the pressure test(s) are completed, every internal 
valve shall be checked for leaks in the following manner: 

 
a. Starting at the most remote point from the source of pressure, each valve shall 

be closed; 
 

b. As each valve is closed, the pressure on the side of the valve away from the 
source shall be relieved; 

 
c. Line pressure shall be maintained on the side of the valve toward the source of 

pressure; 
 

d. The Developer’s utility subcontractor shall supply and operate the proper leak 
detection equipment, together with the Observer and personnel from the Water 
Department shall listen to each valve with a device that can detect a flow of 
water through the valve; and 

 
e. Each valve shall be checked working systematically back to the source of the 

pressure. 
 

If there is doubt about the results of the above test on a particular valve, a water 
pressure test shall be conducted at a differential pressure of at least 100 psig across 
the valve, as directed by the Engineer. 

 
8. HIGH-RATE FLOW TEST:  High-rate flow test shall be performed on all newly 

installed waterlines only after satisfactory completion of the required hydrostatic and 
bacteriological tests.  The Contractor shall provide advance notice conforming to the 
notification requirements listed above.  It shall be of sufficient duration to clean the 
waterlines thoroughly.  The Contractor shall make the necessary provisions for the 
proper disposal of the chlorinated water discharged during the test.  Contractor 
personnel shall be responsible to perform the Work required during the test except 
for operation of water system valves.  The minimum size of the discharge pipe shall 
be 1/2 the diameter of the water main as shown on Standard Construction Details – 
HIGH-VOLUME FLUSHING APPARATUS – SWT-W-9.  The Contractor is 
responsible for managing the water volume discharged during the flush. 

 
NOTIFICATION:  No connections shall be made to the existing Township system without prior 
approval and without three working days advance notice to the Township to allow for scheduling 
of Township observation personnel.  This includes the operation of Township fire hydrants or 
any connections to mains or other points of connection. 
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WINTERIZATION:  After base course paving and prior to the first frost, the Contractor shall 
pave around each valve box and lid with temporary 9.5 mm SUPERPAVE to protect them from 
being damaged by snow removal or other construction equipment.  This winterization pavement 
shall be maintained until the permanent wearing course has been paved. 
 
TOWNSHIP REIMBURSEMENT:  The costs for Township personnel to operate water system 
valves and attend hydrostatic, bacteriological and high-rate flow testing, or to perform similar 
duties associated with the Developer’s project shall be borne by the Developer. 
 
SINKHOLES:  It is required that the Developer maintain all areas in a well-drained condition 
during the construction period so as to avoid pooling or ponding of water.  If a sinkhole should 
develop during construction, the Developer shall immediately repair the sinkhole at its expense 
alone and in accordance with the following: 
 

Upon detection of a sinkhole, the Developer or its Contractor shall notify the Township, 
contact its own geotechnical engineer who shall propose a repair solution and have that 
procedure reviewed by the Geotechnical Engineer.  The Developer’s geotechnical engineer 
and the Geotechnical Engineer shall monitor the repair in accordance with the reviewed 
procedure and upon completion of the repair and before any construction activity resumes 
in the area, the Developer’s geotechnical engineer shall send a written report to the 
Township and to the Geotechnical Engineer that the sinkhole has been repaired in 
accordance with the reviewed procedure and that construction activities may continue. 
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