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SECTION 01 11 00 

SUMMARY OF WORK 

PART 1  GENERAL 

1.01 SUMMARY 

A. Section Includes:  General description of Project and location. 

1.02 SITE LOCATION 

A. Project location is Heritage Park, 601 Canal Street, Reading PA. 

1.03 WORK COVERED BY CONTRACT DOCUMENTS 

A. Without intending to limit or restrict extent of work required under this Contract, 

Work to be performed comprises the following: 

1. The removal and replacement of an existing section of stormwater outfall pipe. 

Including excavation, furnishing and placement of drainage structures, furnishing 

and placement of drainage pipe, backfill, and furnishing and placement of slope 

protection. Work is to be completed in accordance with the approved Erosion and 

Sediment Pollution Control Plan, associated Permit restrictions, and approved 

Aids to Navigation Plan for the Schuylkill River.  

2. Provide without additional compensation, any apparatus, material and labor not 

specifically mentioned in specifications or indicated on Drawings, that is 

necessary to complete or perfect any portion of work in a substantial manner and 

in compliance with requirements implied or intended in these Contract 

Documents.  This includes materials, devices or methods peculiar to the apparatus 

or system provided. 

1.04 DRAWINGS 

A. Project Drawings:  The Drawings listed on the Cover Sheet of the set of Drawings 

accompanying this Project Manual are hereby made a part of the Contract.  The Work 

relative to the Contracts is indicated in the set of Project Drawings.  Each Contract is 

reliant upon all Project Drawings for the execution and coordination of the Work. 

1.05 SCHEDULING OPERATIONS 

A. Existing Facilities:  The site of the work is an existing drainage outfall and shall 

remain in continuous operation at all times. 

1. The work of this project shall be performed during normal work hours, No 

overnight work is permitted unless previously approved by the representative. 

2. Schedule any electrical outages required in the performance of the work of this 

project at such times as the Owner's personnel determine acceptable.  Obtain 

approval from the Owner for such electrical outages seven days prior to intended 
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interruptions of service. Refer to Section 01 57 14 Utility Coordination for more 

information. 

3. Perform the electrical work of this Project in such sequence that interruption of 

service will be the least duration of time possible. 

4. Perform work in connection with the existing electrical service equipment only 

when such equipment is de-energized. 

1.06 WORK SEQUENCE 

A. Refer to the approved Erosion and Sediment Pollution Control Plan sheet 06 of 11 of 

the set of Drawings and associated Special provisions for the approved sequence of 

construction an restrictions. 

1.07 MODIFICATIONS 

A. Owner and Engineer reserve right to make changes in order and execution of Work 

done under Contract as, in judgement of Engineer, may be necessary or expedient to 

carry out intent of design and Contract.  No increase in unit prices over Contract rates 

will be paid Contractor on account of such changes. 

1.08 PROFILES AND TOPOGRAPHY 

A. Profiles, topography, and details for the work are schematic in nature and, with the 

exception of dimensioned construction details, are presented only for the purpose of 

conveying the concept and the limit of specified work.  The Contractor shall verify all 

details in the field.  The misuse of noted information for other than that indicated and 

subsequent suffering of damages as a result of misuse shall not be cause for any claim 

by the Contractor.  Information is believed to be reasonably correct, but is not 

guaranteed. 

1.09 PHYSICAL DATA 

A. Become fully informed concerning location of public or private facilities and 

structures on, under, or over Project, which may interfere with operations.  It is 

assumed Contractor has prepared bid and entered into Contract with full understanding 

of conditions to be encountered, and responsibilities in connection with that. 

B. From investigations and field surveys, location of facilities and structures as have been 

brought to attention of Engineer are indicated on Drawings, but location of water, 

electric, gas, sewer, telephone lines, etc., and nature of materials is not guaranteed.  

Indication on Drawings of such facilities will not be assumed to relieve Contractor of 

any responsibility with respect to it nor will Owner or Engineer be held responsible for 

any omission or failure to give notice to Contractor of any other facility or structure 

on, under, or over Project, or presence of rock or unsuitable material. 
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1.10 ADJACENT PROPERTY AND RIGHT-OF-WAY 

A. Do not trespass, store material or equipment or in any other manner occupy any 

property outside of the construction right-of-ways, easements, construction clearing 

and grubbing limits, and highway right-of-way shown on the Drawings, without 

written permission of the owner of the property.  Any damage done by the Contractor 

to property outside of said work areas shall be restored immediately to the property 

owner's satisfaction at the Contractor's expense. 

1.11 UTILITY OWNERS 

A. Do not operate, move, relocate, or in any way interfere with the operation of existing 

utilities at, near, or outside the work area without first contacting a qualified 

representative of the utility involved and obtaining a written approval from this 

representative. 

PART 2  PRODUCTS 

NOT USED 

PART 3  EXECUTION 

NOT USED 

END OF SECTION 
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SECTION 01 20 00 

PRICE AND PAYMENT PROCEDURES 

PART 1  GENERAL 

1.01 MEASUREMENT 

A. Measurement will be made on basis of completion of work in accordance with 

Contract Documents and as stated hereinafter. 

B. Prices bid in the Bid Form constitute complete payment for Work of the Contract, 

which Work is as specified in the Contract Documents, Drawings, and Specifications.  

Item descriptions contained in this Section are not to be considered as all 

encompassing. 

1.02 PAYMENT 

A. Progress Payments:  Payments will be made as stated in the Agreement, and at the 

Unit and/or Lump Sum Price(s) bid in the Bid Form. 

B. Incidental Costs: 

1. Include in appropriate pay items cost for: 

a. Labor. 

b. Equipment. 

c. Materials. 

d. Transportation. 

e. Plant. 

f. Tools. 

g. Bonds and Insurance. 

h. Worker's Compensation. 

i. Licenses. 

j. Permits. 

k. Taxes. 

l. General Overhead. 

m. Profits. 

n. All other expenses necessary for prosecution of the work. 

o. Tests:  Incidental to the appropriate pay items. 

p. Laboratory and Shop Tests. 

q. Hydrostatic and Leakage Tests. 

r. Concrete Tests. 

s. Material and Equipment Tests. 

t. Erosion and Sediment Control Devices. 

u. Aids to Navigation Devices. 
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1.03 UNIT PRICE BID FORM ITEM DESCRIPTIONS 

A. General Statement Concerning Item Descriptions: The Item Descriptions in the Bid 

Form are written in an abbreviated format and do not constitute an accurate 

description of the Work.  The Work of the Bid Form Items includes the work of the 

Specifications Sections referenced hereinafter in the commentary paragraphs 

concerning the Bid Form Item Description.  Such Work also includes the incidental 

construction as may be included by secondary references to other Specifications 

Sections in the referenced Sections. 

1. Work of Specifications Sections not referenced in the Unit Price Item Description 

paragraphs is considered incidental to the entire work of the Contract, for which 

no separate or additional payment will be paid. 

2. In certain instances the Item Description commentary paragraphs make no 

reference to a particular Bid Form Item since the descriptions of certain Bid Form 

Items may be identical or very similar. 

B. Each and Lump Sum Items:  Unit Price Bid Form Items with Each or Lump Sum 

entered under Estimated Quantities shall be measured as stated, except where 

specified otherwise. 

C. Excavation:  Section 31 23 33 and as follows. 

1. Measurement by cubic yard. 

2. Removal of existing 96” CMP is incidental.  

D. Embankment (Foreign Borrow):  Section 31 22 19 and as follows. 

1. Measurement by cubic yard. 

2. Install as per proposed pipe installation typical section. 

E. Topsoil Furnished and Placed: Section 31 22 19 and as follows 

1. Measurement by cubic yard. 

2. Install as per proposed pipe installation typical section. 

F. 108” DuroMaxx Pipe:  Section 33 31 19 and as follows. 

1. Measurement by linear foot. 

2. Excavation is paid separately. 

3. All Embankment, Topsoil, and No. 8 Coarse Aggregate are paid separately.   

G. Type D-W Endwall with grate:  Section 33 40 00 and as follows. 

1. Measurement by Each. 

2. Type D-W Endwall must be precast. 

3. Refer to Type D-W Endwall with Grate detail.  

4. Provide Shop drawing for representative review prior to fabrication. 
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H. Precast Junction Box, 14’x6’ with top slab:  Section 33 40 00, Section 33 05 61 and as 

follows. 

1. Measurement by Each. 

2. Junction Box must be precast. 

3. Top Slab, ladder rings, and necessary risers are incidental. 

4. Measurements are to be field verified. 

5. Provide Shop drawing for representative review prior to fabrication. 

6. Work and materials needed to tie into existing culvert and make watertight are 

incidental.  

I. Manhole Frame and Cover:  Section 33 05 61. 

1. Measurement by Each. 

J. Rock, Class R-8:  Section 31 22 19 and as follows. 

1. Measurement by cubic yard. 

2. Geotextile, Clase 4, Type A is incidentail to this item.  

K. No. 8 Coarse Aggregate:  Section 31 23 33 and as follows. 

1. Measurement by cubic yard. 

2. Install as per proposed pipe installation typical section. 

L. No. 2A Coarse Aggregate:  Section 32 10 00 and as follows. 

1. Measurement by cubic yard. 

2. Install per Trail Reconstruction Typical Section. 

M. Temporary Barriers and Enclosures: Section 01 56 00 and as follows. 

1. Measurement by Lump Sum. 

2. Fabricate, furnish, construct, maintain, and removal of temporary enclosures, 

gate, and existing enclosure. 

N. Erosion and Sediment Pollution Control Plan: Section 01 57 13 and as follows. 

1. Measurement by Lump Sum. 

2. Fabricate, furnish, construct, maintain, and removal of all respective items as 

indicated on the approved Erosion and Sediment Pollution Control Plan. 

O. Aids to Navigation Plan: Section 02 01 00 and as follows. 

1. Measurement by Lump Sum. 

2. Fabricate, furnish, construct, maintain, and removal of all respective items as 

indicated on the approved Aids to Navigation Plan.  
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P. Debris Removal: Section 02 02 00 and as follows. 

1. Measurement by Lump Sum. 

2. Payment includes all labor, materials and equipment necessary to complete the 

work to the satisfaction of the representative.  

Q. 1 ½” Wearing Course: Section 32 10 00 

1. Measurement by Ton. 

2. Install per Trail Reconstruction Typical Section. 

3. Payment includes all labor, materials and equipment necessary to complete the 

work. 

R. 2” Binder Course: Section 32 10 00 

1. Measurement by Ton. 

2. Install per Trail Reconstruction Typical Section. 

3. Payment includes all labor, materials and equipment necessary to complete the 

work. 

S. Proposed Fence: Section 32 31 13 

1. Measurement by Linear Foot.  

2. Payment includes all labor, materials and equipment necessary to complete the 

work. 

END OF SECTION 
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SECTION 01 41 00 

REGULATORY REQUIREMENTS 

PART 1  GENERAL 

1.01 SUMMARY 

A. Section Includes:  Local, State, and Federal regulations, permits, and fees applicable to 

the Project. 

B. Related Sections: 

1. Erosion and Sediment Control Plan:  Section 01 57 13. 

2. Utility Coordination: Section 01 57 14 

3. Aids to Navigation Plan: Section 02 01 00 

1.02 PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL PROTECTION (EROSION 

CONTROL) 

A. On September 21, 1972, Pennsylvania Environmental Quality Board adopted 

regulations for control of erosion and sedimentation.  Chapter 102, Erosion Control, to 

Title 25, Rules and Regulations, Part 1, Department of Environmental Resources, 

Article II, Water Resources, implements these regulations. 

B. Conform to requirements of Chapter 102, Erosion Control, with regard to conduct of 

construction operations. 

1.03 PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL PROTECTION (CLEAN 

FILL POLICY) 

A. Conform to the Clean Fill Policy, effective April 24, 2004.  Refer to Pennsylvania 

Department of Environmental Protection, Bureau of Land Recycling and Waste 

Management, 34 PA Bulletin 2237, DEP ID Document No. 258-2182-773.  Contractor 

is required to meet the “Due Diligence” requirements of this Policy. 

1.04 PENNSYLVANIA DEPARTMENT OF LABOR AND INDUSTRY (PREVAILING 

WAGE) 

A. Adhere to provisions of Pennsylvania Prevailing Wage (Act No. 442) during 

performance of this Contract, and pay no less than wage rates as determined in 

decision of Secretary of Labor and Industry for this Project.  A copy of Prevailing 

Minimum Wage Predetermination for this Project is included in Contract Documents. 
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1.05 DISCRIMINATION ON ACCOUNT OF RACE, COLOR, RELIGIOUS CREED, 

ANCESTRY, SEX, AGE, OR NATIONAL ORIGIN PROHIBITED IN CONNECTION 

WITH EMPLOYMENT 

A. General:  In employment of persons for performance of public work, no Contractor or 

Subcontractor, nor person acting on behalf of Contractor or Subcontractor, will 

discriminate by reason of race, color, religious creed, ancestry, sex, age, or national 

origin, against any individual, who is qualified and available to perform work to which 

employment relates. 

B. Penalties:  Failure on part of Contractor and every Subcontractor to comply with 

foregoing provisions as prescribed in great detail in 15 P.S. 7396 and modified by 

Pennsylvania Human Relations Act 43 P.S. 951 may result in deduction of monies due 

Contractor for each violation, and for subsequent violations, cancellation or 

termination of Contract for Project that violation occurred and forfeiture of money 

due, or to become due as well as other penalties prescribed by law on subject. 

1.06 PENNSYLVANIA PUBLIC WORKS EMPLOYMENT VERIFICATION ACT 

A. All Contractors and subcontractors working on Pennsylvania public works projects are 

required to verify the employment eligibility of all newly hired employees through the 

E-Verify program operated by the United States Department of Homeland Security 

and provide the OWNER with a verification acknowledging its responsibilities under 

the Pennsylvania Public Works Employment Verification Act on a form prescribed by 

the Pennsylvania Secretary of General Services. 

1.07 OCCUPATIONAL SAFETY AND HEALTH 

A. Comply with applicable Federal, State and local laws, provisions and policies 

governing Safety and Health, including Federal Construction Safety Act (Public Law 

91-54) Federal Register Chapter XVII, Part 1926 of Title 29 (CFR) Code of Federal 

Regulations, Occupational Safety and Health Regulations for Construction, and 

subsequent republications updating these regulations. 

1.08 PENNSYLVANIA GENERAL ASSEMBLY, ACT NO. 287 (AS AMENDED) 

A. In connection with above, attention is directed to provisions of Pennsylvania General 

Assembly Act No. 287 of 1974, as amended, which applies to work in this Contract. 

1. This Act, as it applies to Contractors, provides generally as follows: 

a. It is the duty of each Contractor who intends to perform excavation or 

demolition work (at a site within a political subdivision): 

1) To request the location and type of underground facility owner's lines at 

the site, by notifying the facility owner through the one call System (1-

800-242-1776).  Such call shall be made not less than three or more than 

ten working days prior to day of beginning work. 

2) To inform each operator employed by him at site of work of information 

obtained by him pursuant to Clause 1) of this Section and Contractor 

shall take reasonable steps to work with facility owners on multiple sites 
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or over a large area so facility owners may locate facilities in advance of 

actual start of excavation or demolition. 

3) To be responsible for protecting and preserving the staking, marking or 

other designation until no longer needed for proper and safe excavation 

and to call for an additional relocation in the event previous markings 

have been compromised or eliminated. 

4) To exercise due care and take all reasonable steps to avoid injury to or 

otherwise interfere with underground lines, including employing prudent 

techniques, which may include hand-dug test holes, to ascertain the 

precise position of such facilities and provide support and mechanical 

protection for the lines. 

5) To report immediately to the facility owner any break or leak in its lines, 

or dent, gouge, groove or other damage to lines or their coating or 

cathodic protection, made or discovered in course of excavation or 

demolition work. 

6) To alert immediately occupants of premises as to any emergency that he 

may create or discover at or near premises. 

7) The time requirements of Clause 1) does not apply to a Contractor 

performing excavation or demolition work in an emergency. 

2. Engineer (Designer) will obtain as much information as possible regarding other 

utility lines in area of work and will show this information on Drawings, but it is 

Contractor's responsibility to comply with provisions of Act No. 287 of 1974, as 

amended, as they apply to his operations.  Engineer makes no representation, 

warranty, assurance or guarantee that the locations of such underground utilities 

are correct or accurate. 

1.09 STEEL PRODUCTS PROCUREMENT ACT 

A. Special attention is drawn to the provisions of the Commonwealth of Pennsylvania 

"Steel Products Procurement Act" - Act No. 3 of l978 as amended by Act No. 1982-

161 and subsequent amendments, which includes cast iron in the definition of steel 

products.  The Contractor is advised that only steel products as defined in said Act 

shall be used or supplied in the performance of the Contract for public works or any 

subcontracts thereunder. 

PART 2  PRODUCTS 

NOT USED 

PART 3  EXECUTION 

NOT USED 

END OF SECTION 
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SECTION 01 45 00 

QUALITY CONTROL 

PART 1  GENERAL 

1.01 SUMMARY 

A. Section Includes:  General requirements related to responsibility for testing laboratory 

services, equipment testing, certifications and reports. 

1.02 TESTING 

A. Arrange for services of a testing laboratory to perform tests as specified in Contract 

Documents.  Include cost of tests in price bid for applicable bid item.  Testing 

laboratory utilized is to be approved by Engineer and be completely independent of 

Contractor's and/or supplier's operations. 

PART 2  PRODUCTS 

NOT USED 

PART 3  EXECUTION 

NOT USED 

END OF SECTION 
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SECTION 01 56 00 

TEMPORARY BARRIERS AND ENCLOSURES 

PART 1  GENERAL 

1.01 SUMMARY 

A. Section Includes:  Temporary fencing, barricades and other protective devices required 

during construction. 

1.02 TEMPORARY FENCING 

A. Provide temporary fencing as required to fence off excavation, storage and operating 

areas.  Temporary fences to be substantially constructed, neat in appearance, and 

unless otherwise indicated be six (6) feet high. 

B. Maintain existing fence. Furnish, install, and maintain temporary fence where 

necessary to close of work zone.  

C. Remove portion of existing temporary fence at construction entrance as indicated on 

the E&S plan. Furnish, install, and maintain a temporary fence gate in this location to 

close off work zone during non-working hours.  

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Provide temporary fencing and gating of type approved by Engineer. 

B. Paint for tree wounds to be antiseptic, waterproof, black in color and have an asphaltic 

base. 

C. Provide barricades, warning signs, lights and other protective devices conforming to 

Pennsylvania Department of Transportation Standards. 

PART 3  EXECUTION 

3.01 CLEANING 

A. Dismantle and remove all barricades, warning signs, lights and other protective 

devices upon completion of construction work in a particular area. 

B. Upon completion of the project remove all temporary fencing as indicated and 

directed by the Representative.  Dispose of removed materials at legal disposal areas 

away from the site. 

END OF SECTION 
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SECTION 01 57 13 

EROSION AND SEDIMENT CONTROL PLAN 

PART 1  GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Requirements for erosion and sediment control (E&S) measures for the earthwork 

activities as specified in various other Sections of the Project Manual. 

a. The E&S protection measures for the Project are presented in Narrative form 

on the Drawings and also illustrated in Details on the Drawings. 

1.02 REQUIREMENTS OF REGULATORY AGENCIES 

A. This work is to be completed as indicated on the approved Erosion and Sediment 

Pollution Control Plan by the Pennsylvania Department of Environmental Protection 

(DEP).  

B. The inactive nesting period of the Northern Red-Bellied Cooter is from October 16 

through May 14th. All work must be done during the inactive nesting period.  

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Materials for erosion control work are as described in the approved Erosion and 

Sediment Pollution Control Plan.  

PART 3  EXECUTION 

3.01 PERFORMANCE 

A. Conduct work in compliance with rules, regulations and requirements of the 

Pennsylvania Department of Environmental Protection (DEP). Erosion and Sediment 

Pollution Control measures employed will be subject to approval and inspection by 

DEP. 

B. The Contractor shall keep on the project site one copy of the approved Erosion and 

Sediment Pollution Control Plan 

END OF SECTION 
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SECTION 01 57 14 

                UTILITY COORDINATION 

PART 1  GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. It is the Contractor’s responsibility to contract the PA One Call System (1-800-

242-1776) Three (3) working days in advance of any excavation for the markout 

of the location of utilities and notification of commencement of work. It is the 

responsibility of the contractor to maintain all utility markings within the project 

limits for the duration of the project. If utility markings are obliterated, the 

contractor is responsible for contacting PA One Call for markout. 

2. Coordinate work with Met-Ed prior to commencement of work.  

a. Joel Potteiger 

1) 610-921-6886 

2) jpotteiger@firstenergycorp.com 

 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Contractor is to keep 10ft of clearance from the overhead lines. Furnish, install, 

maintain, and remove materials to inform works of high voltage lines overhead.  

 

PART 3  EXECUTION 

3.01 PERFORMANCE 

A. If an outage is required, please give Met-Ed representative at least 2 weeks notice. The 

Contractor is to coordinate any necessary outage with Joel Potteiger.  

END OF SECTION 
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SECTION 01 74 00 

CLEANING AND WASTE MANAGEMENT 

PART 1  GENERAL 

1.01 SUMMARY 

A. Section Includes:  The work specified in this Section consists of related cleaning 

requirements as specified in certain individual Specifications Sections, during 

construction and final cleaning at the completion of Work. 

1.02 CLEANUP 

A. Before work is considered as being complete, clean building(s) and equipment, clean 

site and remove evidence of construction activities. 

B. Construction site cleanup consists of removal of mud, oil, grease, dust, trash, scrap, 

debris, and surplus excavated material. 

PART 2  PRODUCTS 

PART 3  EXECUTION 

3.01 RESTORATION AND RESTABILIZATION 

A. Restore and restabilize areas disturbed by construction operations, including storage 

and stockpiling areas, access roads, stream crossing sites and areas within acquired 

right-of-way. 

B. Proceed with final restoration and re-stabilization, including fine grading, landscaping, 

seeding and paving immediately after construction activity is completed in a given 

area (when season permits).  Dismantle and remove temporary construction facilities 

and leave site in a neat and orderly condition. 

C. Preserve and maintain public and private signs, markers, guard rails and fences in 

original condition.  If authorized, remove conflicting facilities, preserve, store, protect 

and re-erect upon completion of construction.  Replace damaged items at no cost to 

Owner. 

D. Protect and guard trees, repair damaged trees or replace trees damaged beyond repair 

as specified elsewhere in Contract Documents. 

E. Reseed damaged lawn areas and seed areas used for access roads, parking and storage 

as specified elsewhere in Contract Documents. 

F. Restore gravel surfaces and shoulders to original condition.  Remove and replace 

existing gravel contaminated by foreign material. Methods of construction to conform 
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to jurisdictional requirements and applicable permits issued for work.  Stabilize areas 

adjacent to shoulders with gravel if left unstable by construction. 

G. Restore pavement, curbs, and other paved areas as specified elsewhere in Contract 

Documents. 

3.02 SURPLUS MATERIALS REMOVED 

A. Upon completion of construction, the Contractor shall remove from the site and 

dispose of at his own expense all surplus material, earth, rock, unsuitable material, 

rubbish and refuse resulting from the work, in order that the site and adjacent premises 

will be left in a condition satisfactory to the Engineer.  During the progress of the 

work, the area shall be kept clean and clear of debris and waste material. 

B. It shall be the responsibility of the Contractor to locate a satisfactory landfill area for 

the surplus materials. 

C. Conform to DEP Clean Fill Policy as referenced in Section 01 41 00. 

3.03 REMOVAL OF CONDEMNED MATERIAL 

A. Promptly remove material brought on site that is determined by Engineer to be 

unsuitable or not in conformity with Specifications. 

B. Failure to remove condemned material from site within 72 hours after receipt of notice 

from Engineer, may cause Engineer to have condemned material removed and cost of 

removal deducted from monies due Contractor. 

3.04 DURING CONSTRUCTION 

A. Execute periodic cleaning to keep the Work, the site and adjacent properties free from 

accumulations of waste materials, rubbish and windblown debris, resulting from 

construction operations. 

B. Provide on-site containers for the collection of waste materials, debris and rubbish. 

C. Remove waste materials, debris and rubbish from the site periodically and dispose of 

at legal disposal areas away from the site. 

1. Conduct cleaning and disposal operations to comply with local codes, ordinances, 

regulations, and anti-pollution laws. 

END OF SECTION 
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SECTION 02 01 00 

AIDS TO NAVIGATION PLAN 

PART 1   GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. This work is the fabrication, furnishing, construction, maintenance, and removal 

of the aids to navigation items as indicated on the plan.  

1.02 REQUIREMENTS OF REGULATORY AGENCIES 

A. This work is to be completed in accordance with the approved Aids to Navigation plan 

by the Pennsylvania Fish and Boat Commission.  

PART 2   PRODUCTS 

2.01 MATERIALS 

A. As indicated and as specified for each respective item included in the Aids to 

Navigation Plan.  

PART 3   EXECUTION 

3.01 CONSTRUCTION 

A. Install and maintain signage, buoys, and all other materials required for the 

maintenance of recreational boat traffic through the project site.  

B. Inspect all facilities on a regular basis and after all significant storm events. 

Immediately repair or replace all damaged facilities. 

C. Upon completion of instream work remove all signage and buoys. 

END OF SECTION 
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SECTION 02 02 00 

DEBRIS REMOVAL 

PART 1   GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. This work is the removal and disposal of existing sections of corrugated metal 

pipe, sediment, and debris within the limits of the approved permit.  

1.02 REQUIREMENTS OF REGULATORY AGENCIES 

A. All work is to be completed as directed and as permitted.  

PART 2   PRODUCTS 

2.01 MATERIALS 

A. Provide materials necessary to safely remove all project waste as indicated and 

materials necessary to protect workers, the environment and the public in accordance 

with local, state, and federal regulations.  

PART 3   EXECUTION 

3.01 CONSTRUCTION 

A. Perform work in accordance with Section 201 of Pennsylvania Department of 

Transportation Publication 408 Change 2 dated April 9th, 2021. 

B. Remove portions of existing corrugated metal pipe and other debris to the satisfaction 

of the Representative.  

C. Refer to the approved permit for details and limitations. Comply with the approved 

permit, DEP Standards, and E&S Control Plan.  

D. Do not burn project waste. Store and dispose of project waste outside of the 

floodplains and other environmentally sensitive areas.  

END OF SECTION 
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SECTION 03 60 00 

GROUTING 

PART 1   GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Requirements for grouts, except for masonry grouts, indicated on the Drawings 

and required in other Specification Sections. 

B. Related Sections: 

1. Drainage Piping: Section 33 31 19 

2. Storm Drainage Utilities:  Section 03 40 00 

1.02 REFERENCES 

A. American Concrete Institute: 

1. ACI 308, Recommended Practice for Curing Concrete. 

B. American Society for Testing and Materials: 

1. ASTM C33, Concrete Aggregates. 

2. ASTM C109, Standard Test Method for Compressive Strength of Hydraulic 

Cement Mortars (Using 2-in. or 50-mm Cube Specimens) 

3. ASTM C150, Portland Cement. 

4. ASTM C191, Standard Test Method for Time of Setting of Hydraulic Cement by 

Vicat Needle. 

5. ASTM C207, Hydrated Lime for Masonry Purposes. 

6. ASTM C404, Aggregates for Masonry Grout. 

7. ASTM C476, Grout for Masonry. 

8. ASTM C596, Drying Shrinkage of Mortar Containing Portland Cement, 

Measuring. 

9. ASTM C827, Early Volume Change of Cementitious Mixtures. 

10. ASTM C1019, Standard Method of Sampling and Testing Grout. 

1.03 SUBMITTALS 

A. Product Data:  Submit manufacturer's descriptive product data and current 

specifications covering named manufactured products specified in this Section.  

Include placing instructions.  Submit product data for the following: 

1. Non-Shrink Non-Metallic Grout. 

B. Design Mix (for Grout Swept in by Mechanism):  Prior to production of this grout, 

submit for approval a design mix indicating materials proportions and water-cement 

ratio.  Use materials in the proposed design mix as specified herein.  Make such 

adjustments in the proposed design mix as directed by the Engineer.  Make such 

adjustments at no increase in Contract Price. 
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1.04 QUALITY ASSURANCE 

A. Non-Shrink Grout Performance Qualifications:  Furnish the grout manufacturer's 

current independent laboratory test results indicating the grout as non-shrink from time 

of placement as conforming to the Following: 

1. Indicating 4,000 psi strength developed with a trowelable mix within 24 hours, 

according to ASTM C 109. 

2. Indicating placement time based on initial set of not less than 60 minutes, 

according to ASTM C 191. 

B. Qualifying Test Results:   Furnish from the grout manufacturer, test results indicating 

that in projects of similar scope and size, the effective bearing area was between 95 

and 100 percent. 

1.05 DELIVERY, STORAGE AND HANDLING 

A. Provide protective covering over materials to prevent moisture damage and 

contamination of grout materials. 

B. Store materials in undamaged condition with seals and labels intact as packaged by 

manufacturer. 

1.06 PROJECT CONDITIONS 

A. Environmental Requirements:  Protect against high and low temperatures and bad 

weather in accordance with American Concrete Institute standards for placement of 

concrete. 

PART 2   PRODUCTS 

2.01 MATERIALS 

A. Sand/Cement Grout - For Process Areas:  Provide sand/cement grout composed of the 

following components: 

1. Portland Cement:  Conforming to ASTM C 150, Type II (Sulfate Resistant) 

cement for grout applications in contact with sewage. 

2. Sand:  Conforming to ASTM C 33, fine aggregate. 

3. Aggregate:  Provide reduced size aggregate (for Grout Swept in by Process 

Mechanism) conforming to AASHTO No. 8 size and meeting material quality 

requirements of ASTM C 33. 

B. Water:  Potable quality, free from deleterious amounts of acids, alkalis, and organic 

substances. 

C. Non-Shrink Metallic Grout:  Use ready-mix product such as Sonneborn Ferrolith G 

Redi-Mixed, Master Builders Embeco 153 Grout, W. R. Grace & Co. Vibro-Foil, 

Ferrogrout by L & M Construction Chemicals. 
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D. Non-Shrink Non-Metallic Grout:  Factory premixed material containing no corrosive 

irons, aluminums, chemicals, or gypsums. 

1. Grouts containing water reducers, accelerators, or fluidifiers shall have no drying 

shrinkage greater than the equivalent sand cement and water mix as tested per 

ASTM C596. 

2. Grout shall be nonshrink before initial set as tested per ASTM C827. 

3. Initial set of grout not less than 60 minutes per ASTM C191 Test. 

4. Use Type I (Normal) cement in grout formulation. 

5. Acceptable Manufacturer: 

a. Five Star Products, Inc., Five Star Grout 

b. Sonneborn 

c. Master Builders 

d. L & M Construction Chemicals 

E. Neat Cement: 

1. Portland Cement:  ASTM C150 Type I. 

2. Water:  As specified above. 

2.02 MIXES 

A. Non-Shrink Grout:  Use ready-mix type requiring only the addition of water.  Do not 

add other materials.  Water requirement proportions to conform to manufacturer's 

specifications for desired mix consistency. 

PART 3   EXECUTION 

3.01 PREPARATION 

A. Preparation of Surface:  Clean surfaces to be grouted to be free of oil, grease, laitance, 

dirt and other contaminants.  Remove loose material.  Remove rust, paint, and oil from 

metal components in contact with grout.  

1. Non-Shrink Grout:  Perform additional surface preparation in accordance with 

manufacturer's instructions. 

B. Formwork:  Use forming procedures that allow proper and complete placement of 

grout. 

1. Pre-treat wood forms with forming oils so that they do not absorb moisture. 

2. Anchor Support elements of formwork so no movement is possible.  Remove 

supports only after grout has hardened. 

C. Grout Mixing:  Use power operated mechanical mixer of sufficient capacity to carry 

out batch mixing without interruption. 

1. Non-Shrink Grout:  Mix in accordance with manufacturer's instructions. 
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3.02 INSTALLATION 

A. Placing Grout (Sand/Cement) - For Process Areas; Swept In By Mechanism:  Grout 

indicated on the Drawings to be Swept In By Mechanism shall not be placed until the 

equipment mechanism is installed and ready for operation. 

1. Following surface preparation, saturate the concrete with water.  Remove excess 

water and brush on a coat of Neat Cement.  Place Grout while Neat Cement is 

wet. 

2. Place Grout in a single pour, starting at the center and working out towards the 

tank walls.  As placing proceeds, slowly operate equipment mechanism striking 

off the Grout by means of screeds attached to equipment mechanism bottom and 

so adjusted to provide the proper depth.  Use care in filling depressions and 

removing excess Grout in front of screed blades. 

3. After screeding, straight-edge Grout surface for trueness and consolidate and 

finish with a wood float. 

4. Score joints at the tank walls to the full depth of the Grout.  Sawing of joints after 

Grout curing is not allowed. 

5. Cure Grout by wet burlap or inundation in accordance with ACI 308.  Curing with 

sealers not permitted. 

6. After curing fill scored joints with joint sealer. 

B. Non-Shrink Metallic Grout: Place in unexposed areas or exposed areas where grouting 

or equipment is subject to heavy vibratory forces.  Place in accordance with 

manufacturer's instructions. 

C. Non-Shrink Non-Metallic Grout:  Perform grout placement in accordance with 

recommendations of ACI and manufacturer's published specification for mixing and 

placing.  Place non-shrink non-metallic grout only where indicated on Drawings. 

END OF SECTION 
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SECTION 31 22 19 

FINISH GRADING 

PART 1  GENERAL 

1.01 SUMMARY 

A. Section Includes:  Topsoil placement, fine grading operations and supplemental 

additions to topsoil as required to restore disturbed areas and for the various lawn and 

planting areas. 

B. Related Sections: 

1. Regulatory Requirements:  Section 01 41 00. 

2. Seeding:  Section 32 92 19. 

1.02 REFERENCES 

A. American Society for Testing and Materials: 

1. ASTM C602, Agricultural Liming Materials. 

1.03 SUBMITTALS 

A. Test Reports:  Submit laboratory test reports of soil analysis and supplement 

recommendations to Engineer for approval prior to adding any soil supplements to 

topsoil. 

1. Laboratory reports to recommend both grade and application rates of fertilizer, 

and such other soil supplements as required. 

2. Take sufficient quantity of topsoil samples to give a representative analysis of on-

site topsoil and topsoil from outside sources, if any. 

B. Soil Supplement Product Certification:  Submit certificates certifying such products to 

have a guaranteed analysis in conformity with Engineer approved laboratory soil 

supplement recommendations report. 

1.04 QUALITY ASSURANCE 

A. Quality Control: 

1. Packaged Products to indicate manufacturer's guaranteed analysis on each 

package and arrive on site as originally packaged and unopened. 

1.05 DELIVERY, STORAGE AND HANDLING 

A. Deliver packaged products to site in unopened containers with labels intact and 

legible. 

B. Store packaged products in a manner to prevent moisture damage and other forms of 

contamination. 
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1.06 PROJECT CONDITIONS 

A. Environmental Requirements:  Do not perform work of this Section when soil or 

weather conditions are unsuitable.  Unsuitable conditions include moisture saturated or 

frozen in place soil and precipitation of any kind present or occurring during work. 

B. Existing Conditions:  Following performance of related construction and prior to 

finish grading, perform debris removal and site leveling as necessary in preparation for 

finish grading.  Dispose of debris legally off site. 

C. Dust Control:  Exercise necessary means and methods to control dust on site as well as 

in off site work areas where topsoiling and finish grading are required. 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Topsoil:  Use fertile, friable, natural, productive surface soil as is available on site (if 

any).  Use topsoil free of subsoil, clay, stones or similar hard objects larger than 1 inch 

in greatest dimension and partially disintegrated debris and materials toxic or harmful 

to growth.  Acceptable topsoil to contain organic matter in range of 1.5 percent to 20 

percent. 

B. Borrow Topsoil:  Use productive topsoils from Contractor's source and of a quality 

meeting requirements specified above for Topsoil.  Furnish any additional topsoil 

necessary to complete work at no additional expense to Owner. 

1. Conform to DEP Clean Fill Policy as referenced in Section 01 41 00. 

C. Rock, Class R-8: Provide rock in accordance with current Pennsylvania Department of 

Transportation Publication 408 section 850. 

2.02 SOIL SUPPLEMENT MATERIALS 

A. Agricultural Liming Materials:  Products containing calcium and magnesium 

compounds capable of neutralizing soil acidity and containing not less than 80 percent 

of total carbonates.  Use liming materials meeting requirements of ASTM C602 and 

conforming to applicable state liming material regulations. 

B. Fertilizer:  Commercial fertilizer of uniform composition, free-flowing and in 

conformity with applicable state fertilizer laws. 

1. Analysis:  As recommended by laboratory soil supplement recommendations 

report. 
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PART 3  EXECUTION 

3.01 PREPARATION 

A. Prepare subsoil surface for finish grading by dressing and shaping to provide for 

uniform placement of topsoil. 

B. Prepare subsoil surface for topsoiling by loosening to a depth of 4 inches and dressing 

and shaping to provide for uniform placement of topsoil. 

C. Remove surface rock or other foreign objects exceeding 3 inches in greatest 

dimension.  Dispose of rock and debris off site in a lawful manner. 

3.02 PERFORMANCE 

A. Placement:  Place topsoil over areas indicated for new grading contours. Ensure 

construction work in topsoiled areas is completed before topsoil placement.  Observe 

precautions as follows: 

1. Do not place topsoil over areas indicated to receive paving or walkways. 

2. Do not work topsoil while frozen or wet.  Do not work topsoil into a dusting 

condition.  Moisten topsoil to prevent a dust nuisance. 

3. Scarify subsoil to a depth of 4 inches for bonding topsoil with subsoil. 

4. On sloped areas, work topsoil into subsoil to blend so as to eliminate any 

semblance of slip-planing between two soils; but leave a sufficient cover of 

topsoil to ensure seed germination.  Perform blending of soils by ridging or 

serrating subsoil on slopes. 

5. Place topsoil as needed for dressing-up minor depressions due to settling and 

erosion and to eliminate any other minor irregularities. 

B. Finished Elevations and Lines:  Grade topsoiled areas of site to within a tolerance of 

plus or minus 1/10 of a foot of elevations and lines indicated and in accordance with 

following: 

1. Grade a uniform longitudinal fall in swales and other surface drainage areas to 

provide a drainage flow line that can easily be maintained and traversed with 

normal lawn maintenance equipment. 

2. Establish finish grade of topsoil l/2 to 3/4 inch below top of abutting walks or 

paving to provide positive drainage. 

3. Do not finish grade topsoil to a depth less than 6 inches nor greater than l2 inches. 

4. Leave finish grade surfaces free of objectionable material larger than one inch in 

greatest dimension.  Dispose of objectionable material in a legal disposal area off 

site. 

C. Compaction:  Compact finish grades as final operation using a light roller weighing 

not over l20 pounds per foot width of roller. 

D. Tillage:  Till finish graded soil over areas indicated for lawn regardless of type of lawn 

work performed.  Use equipment and methods common to such work, and till soil to a 

2 inch depth minimum. 
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E. Soil Supplement Addition:  Soil supplements for lawn areas, as required according to 

Engineer approved laboratory test reports, may be incorporated into soil during tillage 

operations. 

F. Rock placement: Prepare the area required for placing the geotextile and rock. This 

preparation may include, but not be limited to excavating, removing unsuitable 

material, backfilling, placing embankment, and clearing and grubbing. Place the 

geotextile Class 4, Type A. Carefully place the rock on the geotextiles to produce an 

even distribution of pieces, with a minimum of voids and without tearing the 

geotextile. Place the full course thickness in one operation in a manner to prevent 

segregation and to avoid displacement of the underlying material. Do not place rock in 

layers, by dumping into chutes, or by similar methods likely to cause segregation or 

geotextile damage. Rearrange individual rocks, if necessary, to ensure uniform 

distribution. 

G. Seeding:  As specified in Section 32 92 19. 

END OF SECTION 
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SECTION 31 23 33 

TRENCHING AND BACKFILLING 

PART 1  GENERAL 

1.01 SUMMARY 

A. Section Includes:  Excavating, backfilling, and compacting trenches for pipelines and 

inline structures, within limits specified or indicated on Drawings.  

B. Related Sections: 

1. Regulatory Requirements:  Section 01 41 00. 

2. Quality Control:  Section 01 45 00. 

3. Temporary Barriers and Enclosures:  Section 01 56 00. 

4. Cleaning and Waste Management:  Section 01 74 00. 

5. Erosion and Sediment Control:  Section 01 57 13. 

6. Seeding:  Section 32 92 19. 

1.02 REFERENCES  

A. CONTECH – DuroMaxx Steel Reinforced Polyethylene (SRPE) Pipe Specifications 

Standard Details 

1.03 DEFINITIONS 

A. Earth Excavation:  Removal down to subgrade elevation of clay, silt, loam, sand, 

gravel, slate, hard pan, pavements, soft sandstone, loose stone in masses, and boulders 

measuring less than 1/2 cubic yard. 

B. Unclassified Excavation:  Material removal of any kind in excavation, including Rock 

Excavation. 

C. Unclassified Excavation Below Subgrade:  As specified for Unclassified Excavation 

except performed below subgrade. 

D. Subgrade:  Trench bottom prepared as specified to receive Pipe Bedding, Concrete 

Cradle or Concrete Encasement, or excavation bottom prepared to receive in-line 

structures. 

1.04 SUBMITTALS 

A. Test Reports:  

1. Aggregate Material Tests:  Submit testing laboratory aggregate test reports based 

on requirements stated in Quality Control.  

2. Compaction Density Tests:  Submit compaction density test reports based on 

method of density determination as specified in Reference Standards and method 

approved by Engineer.  
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B. Aggregate Certificates:  Submit certificate from aggregate supplier based on 

requirements stated in Quality Control, when requested by Engineer. 

1.05 PROJECT CONDITIONS  

A. General Requirements:  Excavate and backfill trenches necessary for completing work 

of this Contract.  Excavate and backfill trenches by machinery or by hand, however, 

Engineer is empowered, if necessity exists, to direct that hand excavation and 

backfilling be employed.  Perform excavation of whatever substances encountered, to 

grades and depths indicated on Drawings, as specified, or as directed by Engineer.  

Remove and waste excavated material not required for backfill. 

B. Environmental Requirements:  

1. Do not perform trenching, backfilling or compacting when weather conditions or 

condition of materials will prevent satisfactory work, in opinion of Engineer.  

2. Do not use frozen materials as backfill or wet materials containing moisture in 

excess of quantity necessary for satisfactory compaction.  

3. Prior to use, moisten dry backfill material not having sufficient moisture to obtain 

satisfactory placement or compaction.  

4. Plan work to provide adequate protection during storms with provisions available 

constantly for preventing flood damage. Protect installed piping and other work 

against damage from uplift due to high ground water levels. 

5. Accommodation of Drainage:  Keep gutters, sewers, drains and ditches open 

constantly for surface drainage.  No damming, ponding, water in gutters, or other 

waterways permitted, except where stream crossings are necessary and then only 

to extent Engineer considers necessary.  Do not direct water flows across or over 

pavements except through approved pipes or properly constructed troughs.  When 

required, provide pipes or troughs of sizes and lengths required at no expense to 

Owner.  Perform grading in vicinity of trenches so that ground surface is properly 

pitched to prevent water running into trenches.  

6. Pumping:  Keep excavations free from water during performance of work at no 

expense to Owner.  Build dams and other devices necessary for this purpose, and 

provide and operate pumps of sufficient capacity for dewatering excavations.  

Provide for disposal of water removed from excavations in a manner not to cause 

injury to public health, public or private property, work of others, portions of 

work completed or in progress, or produce an impediment to street, road and 

highway usage.  

7. When necessary to haul soft or wet soil material over roadways, use suitably tight 

vehicles to prevent spillage.  Clear away spillage of materials on roadways caused 

by hauling.  

8. Provide effective dust control by sprinkling water, use of calcium chloride or 

other method approved by Engineer.  Employ dust control when, where and in a 

manner required by Engineer.  

9. Comply with Section 01 57 13, Erosion and Sediment Control. 

C. Explosives and Blasting:  Not permitted in performance of trenching work.  
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D. Responsibility for Condition of Excavation:  Assume responsibility for condition and 

results of excavation.  Remove slides and cave ins at whatever time and under 

whatever circumstance they occur.  

E. Protection:  Assume risks attending presence or proximity of overhead or underground 

public utility and private lines, pipes, conduits and support work, existing structures 

and property of whatever nature.  Assume responsibility for damages and expenses for 

direct or indirect injury to structures or to person or property by reason of them or by 

reason of injury to them; whether structures are or are not shown on Drawings, by 

work of this Contract.  

1. Outside Rights-of-Way:  Take necessary precautions to protect trees, shrubs, 

lawns and other landscaping from damage.  Restitution work for damages rests 

solely with Contractor and at no expense to Owner.  

2. Pipe Supports:  Adequately support underground pipes or conduits exposed as a 

result of excavations.  Provide adequate support along entire exposed length by 

timber or planking.  Install supports in a manner that backfilling may be 

performed without dislodging pipes or conduits.  Place and carefully compact 

required No. 8 coarse aggregate, No. 2A coarse aggregate, and embankment 

around supports, and leave in place as a guard against breakage due to backfill 

settlement.  No additional payment will be made for support material left in place 

nor for labor of installing and maintaining supports.  

3. Temporary Protective Construction:  As specified in Section 01 56 00. 

F. Removal of Obstructions: 

1. Remove, realign or change direction of above or below ground utilities and 

appurtenant supports, if required in opinion of Engineer.  Perform as extra work 

unless performed by owner of obstruction without cost to Contractor.  However, 

uncover and sustain obstruction at no additional cost prior to final disposition of 

obstruction.  No claims for damage or extra compensation due to presence of 

obstructions or delay in removal or rearrangement of obstructions will be made.  

Additional precautions concerning obstructions as follows: 

a. Do not interfere with persons, firms, corporations or utilities employing 

protective measures, removing, changing or replacing their property or 

structures, but allow taking measures necessary or advisable under 

circumstances, without relieving responsibilities of Contract. 

G. Advance Trenching:  Where existing utilities or other suspected underground 

obstructions are within close proximity of proposed pipelines, uncover and verify 

exact location of obstructions far enough in advance of pipelaying to allow changes in 

pipe alignment or grade required to bypass obstructions and to avoid removing 

sections of pipe already installed.  If sections of installed pipe require removal and 

reinstallation as a result of not verifying utilities or other underground obstructions far 

enough in advance, remove and reinstall pipe at no additional cost. 

H. Excess Materials:  No right of property in materials is granted for excavated materials 

prior to backfilling.  This provision does not relieve responsibility to remove and 
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dispose of surplus excavated materials.  Obtain written consent and any necessary 

permits and approvals before disposing of excess materials at an off-site location. 

1. Conform to DEP Clean Fill Policy as referenced in Section 01 41 00. 

I. Borrow Excavation:  Where required quantity of backfill exceeds quantity of suitable 

material excavated within limits of Project site and Rights-of-Way, obtain sufficient 

material to complete backfill at no additional cost to Owner.  If borrow excavation is 

needed, notify Engineer sufficiently in advance of borrow excavation requirements to 

permit Engineer to verify need for borrow excavation and to view proposed borrow pit 

and determine suitability of material to be provided.  Borrow excavation from outside 

sources is subject to approval of Engineer.  Obtain written consent and any necessary 

permits and approvals before use of borrow excavation from outside sources. 

1. Conform to DEP Clean Fill Policy as referenced in Section 01 41 00. 

J. Change of Trench Location or Depth:  

1. Should Engineer require a change in location of a trench from that indicated on 

Drawings due to presence of an obstruction, or from other cause, and change in 

location is made before excavation is begun, no extra compensation or claim for 

damages will be granted.  

2. If a change in trench location made at requirement of Engineer involves 

abandonment of excavation already made, abandoned excavation, together with 

necessary refill is classed as unclassified excavation and backfill as applicable, in 

case full width of trench has not been abandoned.   

3. If a change in trench location made at requirement of Engineer involves 

abandonment of excavation already made, abandoned excavation, together with 

necessary refill is classed as earth or rock excavation and backfill as applicable, in 

case full width of trench has not been abandoned. 

4. If a changed location of a trench is authorized by Engineer upon Contractor's 

request, Contractor is not entitled to extra compensation or to a claim for damage.  

If change of trench location involves abandonment of excavation already made, 

abandoned excavation and refill is at Contractor's expense.  

K. Accommodation of Traffic:  Do not obstruct streets, roads and highways. Unless 

Municipality or Governing Agency authorizes in writing complete closing of street, 

road or highway, employ necessary measures at no expense to Owner to keep street,   

road or highway open and safe for traffic.  Maintain a straight and continuous 

passageway on sidewalks and over crosswalks, at least three feet wide and free from 

obstructions.  Do Not Obstruct Fire Hydrants.  

L. Classification of Excavated Materials:  No consideration will be given to nature of 

materials encountered in trenching operations.  Therefore, as unclassified trenching, 

no additional payment will be made for difficulties occurring in excavating and 

handling of materials. 

M. Maintenance of Roads: 

1. The Contractor shall be responsible during the term of the Contract for the prompt 

and efficient removal, to the satisfaction of the Engineer and the owners of state, 
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city, borough and township roads, of any soil or other debris deposited on roads or 

adjacent areas as a result of the Contractor's activities associated with the work to 

be performed under this Contract. 

2. Any potholes, ruts or other damage to existing state, city, borough or township 

road and adjacent areas which are created by the Contractor's activities shall be 

immediately repaired to the satisfaction of the owner of the road, using 

procedures and materials approved by the owner of the road. 

3. If the Contractor fails to repair or clean a road surface and adjacent areas in a 

timely manner or fails to repair or clean the road surface and adjacent areas to the 

satisfaction of the owner of the road, the owner of the road or the Owner has the 

right to perform the corrective work and charge the Contractor for the cost 

incurred.  If the Contractor fails to pay the charges, said charges will be deducted 

by the Owner from the contract bid price. 

PART 2  PRODUCTS  

2.01 MATERIAL  

A. General:  All materials to be free of topsoil, plant life, lumber, metal, refuse, coal 

waste, slag and cinders 

B. Approved Backfill:  On site excavated soil or soil-rock mixed materials free of rocks 

or similar hard objects larger than six inches in any dimension.  Rocks or similar hard 

objects are not to represent more than 20 percent of backfill by volume. 

C. Select Backfill: 

1. On site excavated material free of rocks or similar hard objects larger than one 

inch in any dimension. 

2. AASHTO No. 8 Coarse Aggregate conforming to PDT Section 703.2. 

3. AS specified in CONTECH - DuroMaxx Steel Reinforced Polyethylene (SRPE) 

Pipe Specifications Standard Details 

D. Pipe Bedding:  AASHTO No. 8 Coarse Aggregate conforming to PDT Section 703.2. 

E. Grouting watertight:  Per requirements of CONTECH - DuroMaxx Steel Reinforced 

Polyethylene (SRPE) Pipe Specifications Standard Details and of following Class:  

1. Use grout to properly fill and connect existing and proposed pipes to junction box 

and headwall. 

PART 3  EXECUTION 

3.01 PREPARATION 

A. Trench Line and Grade:  Maintain trench line and grade as follows:  

1. Drainage Pipe:  Use pipe typical section as guides for rough excavation, allowing 

for excavating to accommodate the Pipe Zone Materials, and for Concrete Cradles 

or Concrete Encasements where indicated on the Drawings or required by the 

Engineer.   
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2. Control Points:  Prior to excavation for a run of piping, set control points for line 

and grade indicated on the Drawings.  Compute the depth of cut to pipe line invert 

from top of grade stakes or other control points.  Use the computed depths of cut 

as guides for rough excavation allowing for excavating to accommodate the 

required bedding and concrete encasement or cradles. 

a. Set control points sufficiently offset from the trench centerline to prevent loss 

of the points during the work.  Set control points 25-feet apart maximum. 

b. In unpaved areas, mark control points on the top portion of stakes and in 

paved areas, drive spikes or cut crosses into the paving, both encircled with 

paint. 

3.02 PERFORMANCE 

A. Perform soil erosion control work in accordance with requirements of Section 01 57 

13. 

B. Excavating:  Perform excavation and backfilling using machinery except that hand 

excavation and backfilling may be required where necessary to protect existing 

structures, utilities, private or public properties.  No additional compensation will be 

paid for hand excavation and backfilling instead of machine excavation and 

backfilling as may be necessary.  

1. Remove surface materials of whatever nature, including pavement and topsoil, 

over line of trenches and other excavations and properly separate and store 

removed materials as suitable for use in backfilling or other purposes. 

2. Remove subsurface materials of whatever nature, including rock, masonry and 

cementitious materials, down to subgrade elevation. Properly separate and store 

removed subsurface materials as suitable for use in backfilling.  

3. Remove rock to subgrade at least 25 feet in advance of pipe laying.  

4. Remove rock below subgrade if shattered due to excessive drilling and blasting, 

and in opinion of Engineer it is unfit for foundations. No separate or additional 

payment will be made for removal and backfill due to excessive drilling and 

blasting. 

5. Excavate rock in miscellaneous excavations to extent required by Engineer.  

6. When rock is encountered in excavations where blank connections are to be left 

for future extensions of waterlines, remove rock for a distance of not less than ten 

feet from blank connection in direction of future extension.  Excavate trench to 

specified width, depth and length.  

7. Remove and waste or otherwise dispose of excavated materials not required for 

backfill at no expense to Owner. 

C. Trench Width and Depth:  As per pipe typical section as well as CONTECH - 

DuroMaxx Steel Reinforced Polyethylene (SRPE) Pipe Specifications Standard 

Details. 

D. Trench Width and Depth:  For the purposes of measurement and payment only, trench 

widths and depths have been established as specified herein.  No additional 

compensation will be paid for excavation beyond the specified trench width 



Heritage Park Outfall 31 23 33-7 Trenching and Backfilling 

066446.006  ©Gannett Fleming Inc. 2021 

maximums in the pipe typical section and as per the CONTECH - DuroMaxx Steel 

Reinforced Polyethylene (SRPE) Pipe Specifications Standard Details.  

 

1. Excavation Width and Depth for In-Line Structures (Includes Manholes):  

Excavations will be considered as nearly vertical beginning at bottom of 

excavation one-foot beyond in-line structure base outside dimension (six inches 

each side) to two feet beyond in-line structure base outside dimension for top of 

excavation limit (one foot each side). 

a. If surface pavement of any type is encountered (vehicle or pedestrian ways), 

cut such pavement to a rectangular shape as opposed to circular shape of in-

line structure.  Make limits of cut not to exceed one foot beyond top of 

excavation limit as specified.  No additional compensation allowed for 

surface pavement cuts exceeding the specified limits. 

b. Additionally, should bottom of excavation limit be exceeded, provide without 

additional compensation, concrete cradle or encasement for pipes entering or 

leaving manhole or in-line structure.  

E. Additional Trench Width Excavation:  The Engineer's written requirement for 

excavation beyond the maximum allowable trench width shall entitle the Contractor to 

reimbursement for the quantity of additional excavation at the unit price bid for 

Miscellaneous Unclassified Excavation and Backfill. 

F. Additional Trench Width Excavation:  The Engineer's written requirement for 

excavation beyond the maximum allowable trench width shall entitle the Contractor to 

reimbursement for the quantities of additional excavation. 

G. When unsuitable material is found below subgrade, as determined by Engineer, 

remove material to a depth determined by Engineer, and provide Pipe Bedding 

compacted in 4 inch layers. 

H. Length of Open Trench:  Engineer has right to limit quantity of trench opened in 

advance of pipe laying and quantity of pipe laid in advance of backfilling, but in no 

case are these quantities to exceed 25% of the proposed pipe length per this contract. 

Complete trench excavation at least twenty five feet in advance of pipe laying and 

keep trenches free from obstructions, except that at end of a work day or at 

discontinuance of work, pipe laying may be completed to within five feet of end of 

open trench.  Additional open trench limitations as follows:  

1. Engineer is empowered to require trench backfilling over completed pipe lines at 

any time if in his judgment it is necessary. No claim for extra compensation will 

be allowed for trench refilling even though work stopped elsewhere as a result.  

2. If trenching work is stopped for any reason, except as required by Engineer, and 

excavation is left open for an unreasonable period in advance of construction in 

opinion of Engineer, Engineer may order trench refilling at no additional expense 

and not allow trench reopening until ready for actual use. 

I. Excavated Material Storage: 
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1. In streets, roads, and highways, or in other locations where working space is 

limited, remove excavated materials from first 100 feet of opening as soon as its 

excavated, when required by Engineer.  Store and return excavated materials for 

backfilling when required, at no expense to Owner.  In no case cast excavated 

material beyond curb or Right-of-Way lines or on sidewalks or lawns.  

2. Where more material is excavated from trenches than can be backfilled or stored 

on street or within Rights-of-Way limits, leaving space for traffic and drainage, 

remove and store excess material.  Return excess material for backfilling when 

required, at no expense to Owner.  

J. Subgrade Preparation:  Provide Pipe Bedding in trenches as pipe foundations.  Depth 

of Bedding is indicated on Drawings.  Prepare subgrade per CONTECH - DuroMaxx 

Steel Reinforced Polyethylene (SRPE) Pipe Specifications Standard Details. 

K. Backfilling:  Perform trench backfilling and backfilling excavations for other in line 

structures by methods resulting in thorough compaction of backfill material without 

displacement of grade and alignment of pipeline and its appurtenances and minimum 

settlement of backfilled material.  Displacement of pipeline and settlement of backfill 

will be considered evidence of improper workmanship or inclusion of unsuitable 

backfill materials, or both, and will require regrading and realigning pipeline and 

removing and recompacting settled material at no expense to Owner.  Following pipe 

bedding, piping and inline structure installation, backfill trenches per Drawings and 

per CONTECH - DuroMaxx Steel Reinforced Polyethylene (SRPE) Pipe 

Specifications Standard Details. 

L. Compacting:  During course of backfilling and compacting work, Engineer may, at 

any location or depth of trench, require Contractor to perform tests to determine 

whether compaction operations are sufficient to meet specified requirements. Compact 

trench backfill as follows:  

1. Solidly tamp each layer of required backfill around pipeline with proper tamping 

tools made specially for this purpose.  

2. Thoroughly compact aggregate backfill with a vibratory compactor of type and 

size satisfactory to Engineer.  Compacting of aggregate backfill by puddling or 

jetting is not permitted.  

3. Use mechanical tampers to compact backfill materials in trench refill operations 

to produce a density at bottom of each layer of not less than 95 percent of 

maximum density obtained at optimum moisture content as determined by ASTM 

D698.  Perform field determinations of density, in accordance with ASTM 

D6938.  Make a minimum of two field determinations for each lift of backfill for 

every 200 ft. length of trench.  

4. From a point one foot above top of pipe to subgrade of paving (or below surface 

where paving is not required), compact backfill by tamping.  Use of Hydra-

Hammer for compacting backfill in trenches is prohibited. 

M. Embankment Construction for Pipelines: 

1. Embankment Construction:  Construct embankments in accordance with the 

following paragraphs: 
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a. Embankment Foundation:  Remove existing embankment foundation material 

when determined unsatisfactory by the Engineer.  Refill such areas to original 

elevation in the same manner specified for formation of embankment. 

1) Scarify embankment foundation surface where embankment three feet or 

more in height is to be placed.  Scarify or otherwise loosen embankment 

foundation surface to a depth of six inches where embankment less than 

three feet in height is to be placed. 

2) Existing embankment foundations having a slope steeper than four to 

one shall be plowed to provide embankment binding when required by 

the Engineer.  On steeper slopes the Engineer may require the foundation 

to be cut into steps or berms. 

3) Fill existing natural depressions or such other depressions resulting from 

the site work to the level of adjacent ground elevation in the same 

manner specified for formation of embankment prior to starting initial 

embankment layer. 

b. Formation of Embankment:  Use On-Site Backfill material placed in nine 

inch layers and each compacted separately using equipment meeting with 

Engineer's approval.  Carry the whole embankment up evenly the required 

elevation without breaks or irregularities in material distribution or in the 

formation of layers.  Trim embankment slopes and leave in a neat and 

acceptable condition. 

1) Add water to On-Site Backfill material which does not contain a 

sufficient amount of moisture to obtain the required compaction.  On-

Site Backfill material containing moisture in excess of the amount 

required to obtain the necessary compaction density may not, without 

written approval, be incorporated in the embankment until allowed to dry 

to a moisture content not greater than two percentage points above 

optimum for that particular material. 

2) Compact embankment material to a minimum final density of not less 

than 90 percent of the maximum dry weight density at its optimum 

moisture content. 

N. Cleanup: 

1. Remove surplus excavated material, rubbish and other construction debris, and 

keep removed to a point not more than two hundred feet from head of open 

trench, unless otherwise authorized by Engineer.  

2. After trenches and other excavations are backfilled and work completed, remove 

surplus excavated materials, rubbish or other materials from work site.  Dispose 

of materials off site in a lawful manner at no additional expense to Owner.  

3. Evenly spread and leave in neat, smooth condition excavated material disposed of 

lawfully on public property.  

4. Furnish and place topsoil, fertilize and seed grassed areas, within and outside 

Rights-of-Way affected by construction.  Reseed and refertilize areas that fail to 

show a uniform stand of grass.  Water, mow, rake, weed and otherwise maintain 

grass until final acceptance of Contract.  

5. Restore area covered by temporary and permanent Rights-of-Way to as near 

original conditions as is practical.  Bring area up to original grade, place topsoil, 
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seed, replant or replace shrubbery, repair or replace walks, driveways, fences and 

other improvements, damaged or removed.  

6. When repaving over trenches and other excavations is completed, sweep paved 

surfaces affected by work using hand or power sweepers, and if required by 

Engineer, flush with water to remove dust and small particles.  

7. In case Contractor fails or neglects to do so or makes unsatisfactory progress in 

doing so, within twenty four hours after receipt of a written notice from Engineer, 

Owner may remove surplus material and clear roadways, sidewalks and other 

places, and expense for work charged to Contractor and deducted from moneys 

due or to become due him under Contract.  

8. Comply with applicable requirements of Section 01 74 00. 

O. Maintenance:  Assume responsibility for injury or damage resulting from lack of 

trench maintenance during guarantee period.  If trench surfaces are not satisfactorily 

maintained or repairs begun within seven days after written notice from Engineer, 

repairs may be made by Owner, and cost charged against Contractor.  

END OF SECTION 
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SECTION 32 10 00 

PAVEMENTS 

PART 1  GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Removal and replacement of existing pavement. 

1.02 REFERENCES 

A. American Society for Testing and Materials: 

1. ASTM C1688, Standard Test Method for Density and Void Content of Freshly 

Mixed Pervious Concrete. 

B. PDT Sections referenced below pertain only to materials, construction equipment, 

methods and labor.  Payment provisions do not apply to work performed under this 

Contract. 

C. Commonwealth of Pennsylvania Department of Transportation Specifications 

Publication 408, as supplemented. 

1. PDT Section 320 Base Courses. 

2. PDT Section 350 Subbase. 

3. PDT Section 413 Superpave Mixture Design, Standard and RPS Construction Of 

Plant-Mixed Asphalt Courses With Percent Within Limits and LTS Testing 

(PWL-LTS). 

4. PDT Section 460 Asphalt Tack Coat. 

5. PDT Section 702 Bituminous Material. 

6. PDT Section 703 Aggregates. 

7. PDT Section 705 Joint Material. 

D. Commonwealth of Pennsylvania Department of Transportation Bulletin 25. 

E. Commonwealth of Pennsylvania Department of Transportation Bulletin 27. 

F. Commonwealth of Pennsylvania Department of Transportation Standards for 

Roadway Construction 

1. PDT Publication #72, RC Series. 

G. Commonwealth of Pennsylvania, Pennsylvania Code, Title 67, Transportation, 

Department of Transportation, Chapter 459, Occupancy of Highways by Utilities, 

dated January 1982. 
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1.03 DEFINITIONS 

A. Street:  The term Street as used in this Section is understood to mean a street, 

highway, avenue, boulevard, road, alley, lane, driveway, parking lot, or other area 

used as a way for vehicles. 

1.04 SUBMITTALS 

A. Product Data: 

1. Submit traffic paint material manufacturer's technical information, including paint 

label analysis and application instructions for each material proposed. 

B. Quality Assurance/Control Submittals: 

1. Design Data:  Submit job mix formula for approval. 

2. Certificates:  Furnish certification from bituminous and aggregate producer 

attesting that materials conform to requirements of Pennsylvania Department of 

Transportation Specifications.  

1.05 QUALITY ASSURANCE 

A. Producer Qualifications: 

1. Maintain quality of work by using products of a qualified bituminous concrete 

producer and qualified plant operating workers. 

2. Use products of a bituminous concrete bulk producer regularly engaged in 

production of hot-mix, hot-laid bituminous concrete conforming to referenced 

standards. 

3. Use materials conforming to requirements of Commonwealth of Pennsylvania 

Department of Transportation Specifications Publication 408, as supplemented. 

B. Workmen Qualifications: 

1. Provide at least one person thoroughly trained and experienced in skills required, 

readily understands design and is completely familiar with application of 

bituminous concrete paving work.  This person is required to be present during 

progress of bituminous concrete paving work and direct performance of work. 

2. Employ personnel thoroughly trained and experienced in skills required for actual 

finishing of bituminous concrete surfaces and operation of equipment. 

1.06 PROJECT CONDITIONS 

A. Environmental Requirements: 

1. Dust Control:  Provide effective dust control by sprinkling water, by the use of 

calcium chloride, or by other methods as approved by the Engineer.  Use dust 

control measures where and when, and in a manner as required by the Engineer. 

B. Time Requirements: 

1. Pavement to be placed must be placed in accordance with PennDOT Publication 

408 section 413. 
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C. Protection: 

1. Protect and maintain cut pavement edges until permanent replacement pavement 

is placed. 

2. Protect paved surfaces outside of pavement removal limits.  Repair pavement 

outside removal limits damaged by constructing operations at no additional 

expense to Owner. 

3. Use means necessary to protect and maintain pavement materials before, during, 

and after installation to protect installed work and materials of other trades. 

4. In event of damage or failure of work of this Section within Guarantee Period, 

immediately make repairs and replacements.  Failure to perform maintenance or 

repairs within three days after notice from Owner or Engineer, entitles Owner to 

perform maintenance or repairs and deduct cost from moneys due or to become 

due Contractor under this Contract. 

5. Assume responsibility for injury or damage resulting from lack of required 

maintenance or repairs during Guarantee Period.  Indemnify and save harmless 

Owner and Engineer from loss by reason of suit or action at law, based upon 

occurrence or omission occurring during this period. 

D. Completion Certificate not issued until work of this Section is completed. 

PART 2  PRODUCTS 

2.01 BASE COURSE MATERIALS 

A. Subbase: 

1. Coarse Aggregate:  Type C, or better, stone conforming to PDT Section 703.2, 

No. 2A aggregate. 

2.02 SURFACE COURSE MATERIALS 

A. Wearing Course:  Superpave Asphalt Mixture Design conforming to PDT Section 413.  

Mixture Design as follows: 

1. Superpave Asphalt Wearing Course, PG 58S-28, < 0.3 Million ESALs, 12.5 mm 

Mix, SRL-L. 

B. Binder Course:  Superpave Asphalt Mixture Design conforming to PDT Section 413 

Mixture Design as follows: 

1. Superpave Asphalt Binder Course, PG 58S-28, < 0.3 Million ESALs, 25.0 mm 

Mix. 

2.03 ASPHALT MATERIALS 

A. Asphalt Cement:  PG 58S-28 conforming to PDT Section 702. 

2.04 PAVEMENT MIXES 

A. Composition of Mixtures:  Provide binder and wearing course mixture composition 

conforming to requirements of PDT Section 413. 



Heritage Park Outfall 32 10 00-4 Pavements 

066446.006  ©Gannett Fleming Inc. 2021 

1. Establish a job-mix formula prior to beginning work without changing during 

progress of work except with Engineer's approval.  Job-mixing tolerances not to 

permit acceptance of materials with gradations falling outside master ranges set in 

specified PDT Sections. 

2. Approved job-mix formula to fall within specification limits and be suitable for 

layer thickness and other conditions prevailing. 

PART 3  EXECUTION 

3.01 PREPARATION 

A. Subsurface Preparation:  Perform roadway grading and finish rolling just prior to 

subbase installation per PennDOT Publication 408. 

B. Pavement Removal: 

1. Cut paving to neat lines equidistant from centerline of trench. 

2. Cut paving with a mechanical saw. 

3. Remove pavement to a width equal to width as indicated on the Drawings.  

4. If pavement is removed or disturbed for a greater width without written 

authorization of Engineer, Owner will require Contractor to replace greater width 

pavement without compensation. 

C. Subgrade:  Backfill and compact trenches in accordance with requirements of 

PennDOT Publication 408. 

D. Perform paving only after site grading, and trenching, have been completed and 

accepted by Engineer. 

E. Moisture content of subgrade material at time of compaction is not to be more than 2 

percentage points above optimum moisture content. 

F. At joints between existing pavements and new paving work, cut and trim edges of 

existing pavements as approved by Engineer.  Provide an application of Bituminous 

Tack Coat at locations where new bituminous paving joins existing bituminous 

paving. 

3.02 INSTALLATION 

A. Subbase Construction:  Install coarse aggregate Subbase in accordance with PDT 

Section 350.  Install Subbase to after compaction thickness indicated on Drawings.  

B. Asphalt Pavement Construction:  Method of preparing mixture, placing mixture, 

compaction, and protection of in place bituminous concrete for paving to comply with 

PDT Section 413.3.  Minimum thickness of bituminous concrete base course, binder 

course, and wearing course is indicated on Drawings. Select article below for trench 

restoration work.  Coordinate with Drawings. Select applicable paragraphs and 

subparagraphs. 
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END OF SECTION 
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SECTION 32 31 13 

PROPOSED FENCE 

PART 1  GENERAL 

1.01 SUMMARY 

A. Section Includes:  Requirements for construction of a proposed fence as shown on the 

Drawings. 

1.02 REFERENCES 

A. Selected manufactures specifications and details. 

1.03 SYSTEM DESCRIPTION 

A. Design Requirements:  Fence capable of deterring access to drainage outfall.  Height 

to be 4 to 6 feet overall height. Coordination with Representative will be required prior 

to final selection.  

1.04 SUBMITTALS 

A. Shop Drawings and Product Data:  Manufacturer's published details modified to suit 

design and field conditions.  Manufacturer's descriptive literature and specifications 

covering products specified. Include installation information. 

B. Certificates:  Include in Submittals certified mill certificates indicating material 

conformity to yield strengths of these Specifications. 

1.05 QUALITY ASSURANCE 

A. Erector Qualifications:  Provide at least one person in a supervisory capacity, who is 

skilled and experienced in erecting selected fence, readily understands proposed layout 

and is completely familiar with current erection practices.  Said person to be present 

during progress of fence installation. 

PART 2  PRODUCTS 

2.01 MATERIALS 

A. Furnish all necessary materials in accordance with selected fence manufactures 

specifications.  

2.02 FENCE/GATE MANUFACTURERS: 

A. Pro Max Fence Systems 

B. Fenceworks 
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C. Or Approved Equal. 

PART 3  EXECUTION 

3.01 INSTALLATION 

A. Install fence in accordance with manufactures specifications. 

B. Do not begin prior to completion of site grading operations. 

END OF SECTION 
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SECTION 32 92 19 

SEEDING 

PART 1  GENERAL 

1.01 SUMMARY 

A. Section Includes: Seeding of work site(s). 

1.02 REFERENCES 

A. American Association of State Highways and Transportation Officials, AASHTO 

Emulsified Asphalt. 

1.03 SUBMITTALS 

A. Seed Certification:  Submit certificates or certifying tags indicating lawn seed mixture, 

seed purity percentage, seed germination percentage, and weed seed content 

percentage to certify conformity with Specifications. 

1.04 QUALITY ASSURANCE 

A. Quality Control: 

1. Packaged products to indicate manufacturer's guaranteed analysis on each 

package and arrive on site as originally packaged and unopened. 

1.05 DELIVERY, STORAGE AND HANDLING 

A. Deliver packaged products to site in unopened containers with labels intact and 

legible. 

B. Store packaged products in a manner to prevent moisture damage and other forms of 

contamination. 

1.06 PROJECT CONDITIONS 

A. Environmental Requirements:  Do not perform work of this Section when soil or 

weather conditions are unsuitable.  Unsuitable conditions include moisture saturated or 

frozen in place soil and precipitation present or occurring during work. 

B. Seeding Dates:  Following dates govern except when environmental conditions 

warrant, Engineer may extend seeding dates. 

1. As per seeding details on Drawings. 

C. Protection: 

1. Protect seeded areas from washouts by methods specified in this Section.  Reseed 

washouts and bare spots that develop from inadequate protection or otherwise 

until a healthy, complete coverage stand of grass is obtained. 
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2. Use temporary barricades to protect lawn areas from foot traffic or other areas 

until a healthy, total coverage stand of grass is obtained.  Barricade materials 

subject to Engineer's approval. 

D. Application:  Seed areas disturbed by construction. 

1. As per seeding details on Drawings. 

PART 2  PRODUCTS 

2.01 LAWN AND SEED MATERIALS 

A. Refer to Materials listed on the Drawings.  

2.02 MULCHING MATERIAL 

A. Lawn Mulch:  Straw Stalks of threshed grain or tall hay grass stalks free from seed 

bearing stalks or roots harmful to lawn growth.  Mulch material containing noxious 

weeds, decomposed material or brittle weed material is not acceptable. 

B. Mulch Binder:  Emulsified asphalt conforming to requirements of AASHTO Grade 

RS-1 and containing no solvents of other diluting agents toxic to plant life. 

PART 3  EXECUTION 

3.01 PREPARATION 

A. Tillage:  Perform tillage of finish graded soil over areas indicated for lawn regardless 

of lawn work type performed.  Use equipment and methods common to lawn work and 

till soil to a 2 inch depth minimum. 

3.02 PERFORMANCE 

A. Seeding:  Seed disturbed areas in accordance with Seeding notes on Drawings. 

B. Seed Cover:  Imbed seed mixtures into topsoil 1/4 inch using a light drag or rake 

moving in directions parallel to contour lines. Immediately after dragging or raking, 

compact seeded areas using a cultipacker or similar design lawn roller, weighing 60 to 

90 pounds per linear foot of roller. Roll at right angles to existing slopes. 

C. Contractor Option:  Seeding and soil supplement application may be performed by the 

hydroseeding method.  However, rates of application, methods, and equipment require 

Engineer's prior approval. 

D. Lawn Mulching:  Evenly apply mulch over seeded areas not more than 48 hours after 

seeding.  Start mulching at windward side of relatively flat areas, or upper part of 

slopes.  Spread mulch in a total coverage to a depth not less than 1-1/2 inches nor 

more than 3 inches. 
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E. Mulch Binding:  Immediately following mulch spreading, apply mulch binder to 

anchor mulch to soil. Do not exceed three passes of binder for securing mulch with 

maximum applied binder not exceeding 10.0 gallons per 1,000 square feet. 

F. Contractor Option:  Secure mulch by peg and string method in lieu of mulch binding.  

Drive stakes into ground on 3 foot centers or less and string binder twine between 

adjacent stakes in straight lines and criss-crossed diagonally over mulch.  After twine 

is attached, drive stakes nearly flush to ground to draw twine down tight onto mulch. 

3.03 MAINTENANCE 

A. Begin maintenance operations immediately after seeding and planting is performed 

and continue throughout construction time and guarantee period.  In general, 

maintenance includes weeding, applying mulch as needed, controlling insects and 

diseases, grass cutting, and performing other particular operations as follows:  

1. Seeded Areas:  Keep seed moist continually for proper germination and maintain 

watering to prevent drying out or burning.  Reseed areas not showing a prompt 

catch of grass. Correct depressions and irregularities and reseed. Repeat until a 

complete coverage is obtained.  Cut seeded areas at required intervals to maintain 

a maximum height of 2-1/2 inches. 

B. At conclusion of maintenance periods, Engineer will inspect seeding work to 

determine condition of acceptance.  Make additional repairs and replacements as 

required by Engineer at no additional expense to Owner. 

END OF SECTION 
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SECTION 33 05 61 

CONCRETE MANHOLES 

PART 1   GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Requirements for precast concrete cylindrical, manhole components and 

accessories. 

B. Related Sections: 

1. Section 03 60 00 - Grouting. 

2. Section 31 23 33 - Trenching and Backfilling. 

3. Section 33 31 19 - Drainage Piping. 

1.02 REFERENCES 

A. American Association of State Highway and Transportation Officials (AASHTO): 

1. AASHTO M-198, Standard Specification for Joints for Concrete Pipe, Manholes, 

and Precast Box Sections Using Preformed Flexible Joint Sealants. 

2. AASHTO Standards as referenced throughout these Specifications. 

B. ASTM International (ASTM): 

1. ASTM A 48, Specification for Gray Iron Castings. 

2. ASTM A240, Specification for Heat Resisting Chromum and Chromum-Nickel 

Stainless Steel Plate, Sheet, and Strip for Pressure Vessels. 

3. ASTM A276, Specification for Stainless and Heat-Resisting Steel Bars and 

Shapes. 

4. ASTM A307, Specification for Carbon Steel Externally Threaded Standard 

Fasteners. 

5. ASTM A615, Specification for Deformed and Plain Billet-Steel Bars for Concrete 

Reinforcement. 

6. ASTM B221, Standard Specification for Aluminum and Aluminum Alloy 

Extruded Bars, Rods, Wire, Shapes, and Tubes. 

7. ASTM B308, Standard Specification for Aluminum Alloy 6061-T6 Standard 

Structural Shapes. 

8. ASTM C33, Standard Specifications for Concrete Aggregates. 

9. ASTM C144, Specification for Aggregate for Masonry Mortar. 

10. ASTM C150, Specification for Portland Cement. 

11. ASTM C207, Specification for Hydrated Lime for Masonry Purposes. 

12. ASTM C270, Specification for Mortar for Unit Masonry. 

13. ASTM C330, Standard Specification for Lightweight Aggregate for Structural 

Concrete. 

14. ASTM C361, Specification for Reinforced Concrete Low-Head Pressure Pipe. 

15. ASTM C443, Specification for Joints for Circular Concrete Sewer and Culvert 

Pipe, Using Rubber Gaskets. 
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16. ASTM C478, Specification for Precast Reinforced Concrete Manhole Sections. 

17. ASTM C497, Standard Methods of Testing Concrete Pipe, Manhole Sections, or 

Tile. 

18. ASTM C923, Specification for Resilient Connectors Between Reinforced 

Concrete Manhole Structures and Pipes. 

19. ASTM C990, Standard Specification for Joints for Concrete Pipe, Manholes, and 

Precast Box Sections Using Preformed Flexible Joint Sealants. 

20. ASTM D412; Standard Test Methods for Rubber Properties in Tension. 

21. ASTM D518; Standard Test Method for Rubber Deterioration - Surface Cracking. 

22. ASTM D573; Standard Test Method for Rubber - Deterioration in an Air Oven. 

23. ASTM D624; Standard Test Method for Rubber Property - Tear Resistance. 

24. ASTM D695, Test Method for Compressive Properties of Rigid Plastics. 

25. ASTM D2000, Standard Classification System for Rubber Products in 

Automotive Applications. 

26. ASTM D2137; Standard Test Method for Rubber Property - Brittleness Point of 

Flexible Polymers and Coated Fabrics. 

27. ASTM D2240, Test Method for Rubber Property-Durometer Hardness. 

28. ASTM D3676; Standard Specification for Rubber Cellular Cushion Used for 

Carpet or Rug Underlay. 

29. ASTM D4101, Specification for Propylene Plastic Injection and Extrusion 

Materials. 

30. ASTM F593, Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs. 

31. ASTM F594, Specification for Stainless Steel Nuts. 

C. American Water Works Association (AWWA): 

1. AWWA C302, AWWA Standard for Reinforced Concrete Water Pipe-

Noncylinder Type, Not Prestressed. 

D. Commonwealth of Pennsylvania Department of Transportation (PennDOT), 

Specifications Publication 408, as supplemented. 

1. PennDOT Section 703.2, Coarse Aggregates. 

1.03 SUBMITTALS 

A. Shop Drawings and Product Data:  Submit manufacturer's published detail drawings, 

modified to suit design conditions if required, catalog cuts and Contractor prepared 

drawings as applicable. 

B. Certificates:  Submit certified records or reports of results of shop tests with such 

records or reports containing a sworn statement that shop tests have been made as 

specified. 

1. Submit manufacturer's sworn certification that components and products will be 

manufactured in accordance with specified reference standards for components 

and products. 
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1.04 QUALITY ASSURANCE 

A. Manufacturers: 

1. Quality Control:  Maintain uniform quality of products and component 

compatibility by using the products of one manufacturer for precast reinforced 

concrete manholes. 

B. Certifications: 

1. Obtain certificate of materials and construction compliance with ASTM C478 

from the precast reinforced concrete manhole manufacturer.  Submit this 

certificate as part of required submittals. 

2. Obtain certificate of material and construction compliance with ASTM A48, 

Class 30 tensile strength from the manhole frame and cover manufacturer. Furnish 

certification that tensile test bars were from same pour as castings.  Submit the 

certificate as part of required submittals. 

1.05 DELIVERY, STORAGE, AND HANDLING 

A. Delivery and Handling Requirements: 

1. Transport and handle precast reinforced concrete manhole components, and other 

products specified herein, in a manner recommended by their respective 

manufacturers to prevent damage and defects. 

a. Through-wall lifting holes are not permitted in manhole component 

construction. 

B. Storage Requirements: 

1. Store precast reinforced concrete manhole components in accordance with their 

manufacturer's recommendations to prevent joint damage and contamination.  

Exercise such care in storage of other specified products as recommended by their 

respective manufacturers. 

1.06 PROJECT/SITE CONDITIONS 

A. Ambient Conditions: 

1. Do not set or construct manhole or structure bases on subgrade containing frost. 

2. To improve workability of Preformed Plastic Sealing Compound during cold 

weather, store at temperature above 70 degrees F or artificially warm compound 

in a manner as recommended by manufacturer. 

3. During warm weather, stiffen Preformed Plastic Sealing Compound as 

recommended by the manufacturer. 

PART 2   PRODUCTS 

2.01 MATERIALS 

A. Precast Reinforced concrete manhole components. 
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2.02 COMPONENTS 

A. Precast Reinforced Concrete Manhole Components: 

1. Materials and Fabrication:  Conforming to requirements specified in ASTM C478 

except as follows: 

a. Manhole Steps:  Factory installed in manhole components, prealigned 

vertically, spaced on equal centers, and located the minimum distance from 

ends of risers and top sections as indicated on Drawings. 

b. Manhole Component Seals:  As specified previously.  Manhole component 

joints factory formed for self-centering concrete to concrete bearing 

employing either a rubber compression gasket or preformed plastic sealing 

compound. 

c. Manhole Component Design:  Designs shall conform to ASTM C478.  Base, 

tapered and straight riser section, and top section dimensions and diameters, 

not consistent with ASTM C478, are as indicated on Drawings. 

d. Lifting Holes and Lugs:  Through-wall lifting holes not permitted in manhole 

component construction.  Factory-install lifting keys or lugs integrally in 

manhole components. 

2. Precast Top Sections:  Designs as required by the Drawings, and of materials and 

construction as specified herein, except additional and differing requirements as 

follows: 

a. Hold Down Bolt Inserts:  Factory cast the inserts in the top section with no 

fewer than two 3/4-inch threaded inserts or slotted inserts to accommodate 

manhole frame hold down bolts.  Provide threaded inserts of three inches 

depth and designed for an ultimate load in tension of 12,500 pounds.  Inserts 

factory plugged for shipping.  Coordinate insert locations in the top sections 

to match the bolt hole locations in the manhole cover frames. 

b. Flat Slab Tops:  Thickness versus diameter is as indicated on the Drawings.  

Tops factory formed to properly accept and support required manhole cover 

frame and properly formed underside to join the top section to the riser 

section in a matching joint. 

c. Eccentric Cone Tops:  Provide precast tops of the same minimum wall 

thickness and with same area of circumferential steel reinforcement as riser 

sections. 

3. Precast Grade Rings:  Provide one-piece design (two-piece design not acceptable) 

precast concrete leveling and adjusting units of three inches or four inches 

thickness, and of materials and construction as specified previously under 

Materials and Fabrication. 

a. Provide precast grade rings with hold down bolt holes matching location of 

bolt holes in the cast iron manhole cover frame. 

b. The grade ring design shall provide for full bearing of the cast iron manhole 

cover frame. 

4. Rubber Grade Rings:  Provide rubber grade rings manufactured of recycled 

rubber tires and urethane binders and having the following minimum physical 

properties: 

a. Density:  64.214 lbs./cubic ft., ASTM D3574, TEST A. 

b. Durometer Hardness:  Molded Surfaces-77A±5, ASTM D2240. 
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c. Tensile Strength:  304 psi (not less than; 145 psi), ASTM D412. 

d. Heat Ages Properties:  70 hrs. @ 158 degrees F. 3 hrs @ 300 F.ASTM D573 

e. Durometer Retained:  100 percent. 

f. Tensile Strength Retained:  100 percent. 

g. Compression Deformation:  100 percent. 

h. Low Temperature Brittleness:   

1) 5 Hrs. Exposure:  No signs of cracks, ruptures or degradation -40°C. 

2) 24 Hrs. Exposure:  No signs of cracks, ruptures or degradation -40°C. 

i. Manufacturer List: 

1) EJ Group; East Jordan Iron Works; Infra-Riser. http://americas.ejco.com/ 

2) Or Approved Equal. 

2.03 MANUFACTURED UNITS 

A. Manhole Steps: 

1. Reinforced Plastic Step:  Composed of a 1/2 inch Grade 60, ASTM A615 

deformed steel reinforcing bar completely encapsulated in Grade 49108, ASTM 

D4101 polypropylene copolymer compound, Type II. 

a. Acceptable Manufacturer: 

1) M. A. Industries, Inc., Type PS2-PF-DRP.http://www.maind.com/ 

2) Or Approved Equal. 

B. Ladder Up Safety Post: 

1. Telescoping aluminum tubular section in mill finish with stainless steel spring 

balance mechanism that controls upward and downward movement.  Locks into 

place automatically when fully extended. 

a. Manufacturer List: 

1) The Bilco Company; Model LU-4. http://www.bilco.com/ 

2) Or Approved Equal 

C. Manhole Frame and Cover: 

1. Gray iron castings conforming to ASTM A48, Class No. 35B, designed for 

AASHTO Highway Loading Class HS-25.  Provide castings of uniform quality, 

free from blowholes, porosity, hard spots, shrinkage distortion or other defects.  

Frame and cover design and dimensions are as indicated on Drawings. 

a. Finish:  Bearing surfaces machined to prevent rocking and rattling under 

traffic.  Casting finished to meet AASHTO Specification M 306, 4.3.3.  

Painting, Welding, Plugging not allowed. 

b. Identification:  Cast the applicable word SEWER, WATER, STORM, 

WASTEWATER, ELECTRIC, TELEPHONE, DRAIN, or other as required 

by Engineer, integrally on cover in two inch size raised letters. 

c. Frame Hold-down Bolts:  Conforming to ASTM A307. 

d. Aluminum Inner Cover:  Fabricate from aluminum alloy 6061-T6 sheet or 

plate to dimensions indicated on Drawings.  Provide cover with vents and lift 

handle. 

e. Cover Gasket:   
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1) Product Option:  Permitted option to provide one type of Cover Gasket 

as selected from types specified below 

2) O-ring Cover Gasket:  One piece O-ring gasket factory installed in a 

machined rectangular or dovetail groove in the bearing surface of the 

cover. 

a) Gasket material of neoprene composition having good abrasion 

resistance, low compression set, Type D 40 durometer hardness 

determined in accordance with ASTM D2240. 

b) Gluing of gasket is not permitted. 

3) T-seal Cover Gasket:  One piece design formed to fit a rectangular 

machined recess and to provide a flat sealing area the width of the cover 

bearing surface. 

a) Provide gasket material of oil-resistant Nitrile and of 80 durometer 

hardness. 

4) Provide cover gasket  

2. Acceptable Manufacturer: 

a. Neenah Foundry http://www.nfco.com/ 

b. EJ Group; East Jordan Iron Works http://americas.ejco.com/ 

PART 3   EXECUTION 

3.01 EXAMINATION 

A. Field Inspection: 

1. Inspect precast reinforced concrete manhole components in accordance with 

requirements of ASTM C478 regarding repairable defects and defects subject to 

rejection by the Engineer. 

3.02 PREPARATION 

A. Earthwork: 

1. Perform earthwork for manhole installation as specified in Section 31 23 33 and 

according to the following: 

a. During the earthwork operations, keep pipe and manhole interiors cleared of 

debris as construction progresses. 

3.03 MANHOLE CONSTRUCTION METHODS 

A. Manhole Frame and Cover Installation: 

1. Where required, make final adjustment of frame to elevation using Grade Rings.  

Set manhole frame and cover to conform to roadway grade and crown.  Set top of 

manhole frame and cover 1/8-inch below finished paving elevation. 

a. Precast Concrete Grade Ring:  Wet, but do not saturate the grade rings 

immediately before laying.  Pre-set grade rings to proper plane and elevation 

using wedges or blocks of cementitious material not exceeding the joint 

thickness.  No more than four wedges or blocks per grade ring permitted.  

Incorporate wedges or blocks in fresh mortar in a manner to completely 
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encase each.  Mortar thickness not to exceed 3/4-inch maximum and 3/8-inch 

minimum.  Crown fresh mortar to produce squeeze-out between grade rings.  

Tool exposed joints with appropriately shaped tool and compact mortar edge 

into joints.  Clean off excess mortar prior to initial mortar set. 

b. Rubber Grade Rings Installation:  Install rubber grade rings in accordance 

with the manufacturer’s written instructions using continuous beads of 

polyurethane base sealant on the concrete manhole surface, between each 

grade ring, and between the last grade ring and the manhole cover frame 

casting.  Perform the manhole cover frame casting bolt-down operation 

following the grade ring installation. 

c. Cast Iron Manhole Frame and Cover Anchorage:  Anchor manhole frames in 

place on manhole top section, or on leveling units, after installing 1/2-inch 

thick preformed plastic sealing compound on bearing surface of manhole 

frame.  Remove excess sealing compound squeeze-out after manhole frame is 

bolted in place. 

1) Anchor Bolt Length:  Size bolts according to the following: 

a) Sufficient length to properly pass through leveling units, if any. 

b) Sufficient length to engage full depth of manhole top section inserts. 

c) Sufficient length to allow enough threaded end to pass through 

manhole frame to properly tighten nut and washer. 

2) Tighten manhole frame bolts after mortar has cured. 

3) Install manhole covers using the proper bolts as provided with the covers 

for the waterproof installations. 

B. Plugging Pipe Openings: 

1. Plug pipe openings in manholes where such openings are required for future pipe 

connections. 

a. Use masonry units and waterproofed mortar laid up to prevent deterioration. 

b. Install such materials to meet exfiltration limits and to allow future removal 

without damage to manhole. 

END OF SECTION 
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SECTION 33 31 19 

DRAINAGE PIPING 

PART 1  GENERAL 

1.01 SUMMARY 

A. Section Includes:  The work specified in this Section consists of constructing the 

various types and sizes of drainage pipes and appurtenances. 

B. Related Sections: 

1. Trenching and Backfilling:  Section 31 23 33. 

2. Erosion and Sediment Control:  Section 01 57 13. 

3. Grouting:  Section 03 60 00. 

1.02 REFERENCES 

A. CONTECH - DuroMaxx Steel Reinforced Polyethylene (SRPE) Pipe Specifications 

Standard Details 

1.03 SYSTEM DESCRIPTION 

A. Design Requirements: 

1. Provide one type and class of pipe in continuous line of pipe between structures, 

unless otherwise indicated on the Drawings. 

2. Provide pipe and fittings designed to withstand imposed trench loadings and 

prevailing site conditions at the various locations. 

1.04 SUBMITTALS 

A. Shop Drawings and Product Data:  Submit completely dimensioned shop drawings, 

catalog cuts and such other data as required to provide complete descriptive 

information for the following: 

1. Pipe and Fittings 

2. Piping Specialties 

B. Certificates:  Submit certified records or reports of results of shop tests, with such 

records or reports containing a sworn statement that shop tests have been performed as 

specified. 

1. Manufacturer's sworn certification stating that the pipe will be manufactured in 

accordance with specified reference standards for each pipe type. 

1.05 QUALITY ASSURANCE 

A. Source Quality Control: 

1. Shop Tests:  Perform, as a condition of the Contract, factory tests of pipe 

materials listed in the following.  Each pipe manufacturer is to have facilities to 
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perform the listed tests.  The Engineer reserves the right to require the 

manufacturer to perform such additional number of tests as the Engineer may 

deem necessary to establish the quality of the material offered for use. 

 

2. Laboratory Tests:  The Engineer reserves the right to require that laboratory tests 

also be conducted on materials that are shop tested.  Furnish without 

compensation, labor, materials, and equipment necessary for collecting, 

packaging, and identifying representative samples of materials to be tested and the 

shipping of such samples to the Testing Laboratory.  These laboratory tests will 

be paid for as provided in the Bid Form from the fund stipulated for the purpose. 

1.06 DELIVERY, STORAGE AND HANDLING 

A. Transport, handle and store pipe materials and the associated materials specified 

herein, in the manner recommended by the respective materials manufacturers so as to 

prevent damage and defects to their respective materials.   

1.07 PROJECT CONDITIONS 

A. Environmental Requirements:  In addition to the environmental requirements of the 

manufacturer’s of the particular pipe products used, comply with the following: 

1. Keep trenches dewatered until pipe joints have been made and concrete cradle and 

encasement (as required) have cured. 

2. Do not lay pipe in water or on bedding containing frost. 

3. Do not lay pipe when weather conditions are unsuitable for pipe laying work, as 

determined by the Engineer. 

PART 2  PRODUCTS 

2.01 PIPE AND FITTINGS 

A. Pipe and necessary Fitting should be in accordance with CONTECH - DuroMaxx 

Steel Reinforced Polyethylene (SRPE) Pipe Specifications Standard Details. 

2.02 PIPING SPECIALTIES 

A. Non-Shrink Non-Metallic Grout:  As specified in Section 03 60 00. 

B. Provide watertight fittings per manufactures specifications.  

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Field Inspection:  Inspect each section of pipe and each pipe fitting before laying in 

conformance with the inspection requirements of the appropriate referenced standard. 
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B. Rejected Products:  Remove rejected Products from the Project site and replace with 

new Products at no increase in Contract Price. 

1. Pipe already laid and later found defective will not be accepted and require its 

replacement at no increase in Contract Price. 

3.02 PREPARATION 

A. General Requirements:  Clean piping interior prior to laying pipe and following pipe 

laying and keep open ends of piping and pipe attachment openings capped or plugged 

until actual connection or actual pipe testing. 

1. Provide the protective means to prevent water and debris from washing into the 

pipe.   

B. Earthwork:  Perform earthwork for pipe installation as specified in Section 31 23 33. 

1. Bedding materials and concrete work for pipe bedding as specified in Section 31 

23 33. 

2. Excavate trenches in rock at least 25-feet in advance of pipe laying.  Protect pipe 

ends from rock removal operations. 

3.03 CONSTRUCTION 

A. General Requirements:  Use proper and suitable tools and appliances for the proper 

and safe handling, lowering into trench and laying of pipes. 

1. Lay pipe proceeding upgrade true to line and grades given.  Lay bell and spigot 

pipe with bell end upgrade.  Lay tongue and groove pipe with groove end 

upgrade.  No wedging or blocking permitted in laying pipe unless by written order 

of Engineer. 

2. Exercise care to insure that each length abuts against the next in such manner that 

no shoulder or unevenness of any kind occurs along inside bottom half of pipe 

line. 

3. Before joints are made, bed each section of pipe full length of barrel with recesses 

excavated so pipe invert forms continuous grade with invert of pipe previously 

laid.  Do not bring succeeding pipe into position until the preceding length is 

embedded and securely in place.  Dig bell holes sufficiently large to permit proper 

joint making and to insure pipe is firmly bedded full length of its barrel. 

4. Walking or working on the installed pipe line, except as necessary in tamping and 

backfilling, is not permitted until trench is backfilled one-foot deep over top of 

pipes. 

5. Take up and relay pipe that is out of alignment or grade, or pipe having disturbed 

joints after laying. 

B. Pipe Laying and Joining:  Perform pipe laying and joining in strict accordance with 

manufacturer's installation instructions, reference standards as included, and such 

additional requirements as specified herein. 

1. Arrange and pay for pipe manufacturer's representative to be present for first 

installation of pipe to instruct workmen on proper installation methods. 
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2. Make joints absolutely watertight and immediately repair detected leaks and 

defects.  Methods of repair subject to Engineer's approval. 

3. Laying/Joining Specified Types of Plastic Pipe:  Installation and joint assembly 

according to ASTM D 2321 requirements and for Class I bedding material as 

included therein. 

3.04 FIELD QUALITY CONTROL 

A. General Requirements:  Conduct tests specified herein so that each pipe line installed 

in the Project is tested to the Engineer's satisfaction. 

1. Provide tools, materials (including water), apparatus and instruments necessary 

for pipe line testing. 

2. Conduct tests in the presence of and to the satisfaction of the Engineer. 

B. Cleaning Prior to Tests:  Before tests are conducted, flush piping until free of all forms 

of dirt and construction debris. 

1. Provide the water for the flush cleaning operation from the Contractor's source. 

C. Pipe Test: Test pipe in accordance with CONTECH - DuroMaxx Steel Reinforced 

Polyethylene (SRPE) Pipe Specifications Standard Details. 

D. Deflection Test:  Conduct deflection tests. 

1. Conduct deflection testing not less than 30 days after section of pipe between 

adjacent manholes is backfilled. 

2. Complete test in accordance with CONTECH - DuroMaxx Steel Reinforced 

Polyethylene (SRPE) Pipe Specifications Standard Details. 

E. Repair and Retest:  When section or sections fails to meet test requirements specified 

previously, determine source or sources, repair or replace defective material, and if as 

result of improper workmanship, correct such. 

1. Take up and relay pipe section that has more than the maximum allowable 

deflection. 

2. Conduct additional tests required to demonstrate that pipe meets specified tests 

requirements. 

F. Owner’s Tests:  The Owner reserves the right to retest at its expense, any piping 

throughout the duration of the Construction Period. 

1. Make repairs as Work of this Contract to piping found defective by such Owner 

conducted tests. 

END OF SECTION 
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SECTION 33 40 00 

STORM DRAINAGE UTILITIES 

PART 1  GENERAL 

1.01 SUMMARY 

A. Section Includes:  Drainage pipe, structures and related work. 

B. Related Sections: 

1. Trenching and Backfilling:  Section 31 23 33. 

2. Concrete Manholes:  Section 33 05 61. 

3. Division 03 – Concrete. 

1.02 REFERENCES 

A. American Association of State Highway and Transportation Officials: 

1. AASHTO M36, Corrugated Steel Pipe, Metallic-Coated For Sewers and Drains. 

2. AASHTO M190, Bituminous Coated Corrugated Metal Culvert Pipe and Pipe 

Arches.  

B. American National Standards Institute:  

1. ANSI A21.50, Thickness Design of Ductile Iron Pipe.  

2. ANSI A 21.51, Ductile-Iron Pipe, Centrifugally Cast, in Metal Molds or Sand-

Lined Molds for Water or Other Liquids.  

C. American Society for Testing and Materials:    

1. ASTM A82, Cold-Drawn Steel Wire for Concrete Reinforcement. 

2. ASTM A185, Welded Steel Wire Fabric for Concrete Reinforcement. 

3. ASTM C33, Standard Specifications for Concrete Aggregates. 

4. ASTM C76, Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe. 

5. ASTM C150, Portland Cement. 

6. ASTM C443, Joints for Circular Concrete Sewer and Culvert Pipe, Using Rubber 

Gaskets. 

7. ASTM C478, Precast Reinforced Concrete Manhole Sections. 

8. ASTM D3034, Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) 

Sewer Pipe and Fittings. 

9. ASTM D3212, Standard Specification for Joints for Drain and Sewer Plastic 

Pipes Using Flexible Elastomeric Seals 

10. ASTM F477, Standard Specification for Elastomeric Seals (Gaskets) for Joining 

Plastic Pipe. 

D. Commonwealth of Pennsylvania Department of Transportation Bureau of Highway 

Design Publication #72, Standards for Roadway Construction. 

1. RC-31, Endwalls. 

2. RC-33, End Sections for Pipe Culverts. 

3. RC-34, Gratings. 
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E. Commonwealth of Pennsylvania Department of Transportation Specifications 

Publication 408, as supplemented. 

1. PDT Section 850, Rock Lining. 

1.03 SUBMITTALS 

A. Shop Drawings and Product Data:  Furnish completely dimensioned shop drawings, 

layout drawings, catalog cut or other data as required to provide a complete 

description of piping and piping specialties. 

B. Certificates: 

1. Manufacturer's sworn certification that pipe will be manufactured in accordance 

with specified reference standards for each pipe type. 

1.04 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Transport, handle and store pipe materials and other products specified in a manner 

recommended by respective manufacturers to prevent damage and defects. 

1.05 PROJECT CONDITIONS 

A. Environmental Requirements: 

1. Keep trenches dewatered until pipe joints have been made and concrete cradle and 

encasement, if any, have cured. 

2. Under no circumstances lay pipe in water or on bedding containing frost. 

3. Do not lay pipe when weather conditions are unsuitable, as determined by 

Engineer, for pipe laying work. 

PART 2  PRODUCTS 

2.01 MATERIALS  

A. Concrete Work Products:  Junction Box and D-W Endwall must be pre-cast.  

B. Non-Shrink Non-Metallic Grout:  As specified in Section 03 60 00. 

C. Riprap:  Hard and angular shaped rock, free from structural defects and foreign 

substances such as soil, shale, and organic materials.  Provide Class Size Number as 

indicated on Drawings, and conforming to PDT Section 850.2. 

2.02 STORM DRAINAGE STRUCTURES 

A. Precast Concrete Manholes:  Components and materials as specified in Section 33 05 

61. 

1. Manhole Frames and Covers:  As specified in Section 33 05 61 with the following 

exceptions: 

a. Identification:  Cast the word STORM integrally on cover in 2-inch size 

raised letters. 
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b. No Cover Gasket required. 

B. End Sections (Concrete):  Provide end sections of design detailed on Drawings, and 

conforming to PennDOT Bureau of Highway Design Publication #72 Standard RC-33. 

1. Coordinate selection of Grate with Representative. Provide shop drawing for 

review and approval prior to selection.  

2. Grate must be able to be removed for Pipe Maintenance.   

C. Precast Concrete Inlet box:  Conforming to PDT Standard Drawing RC-46M, 

Publication #72, Type M Inlet, concrete top unit with cast iron grate.  Reinforce 

openings in inlet with reinforcement bars conforming to ASTM A615.  Reinforce 

walls and bottom with welded wire fabric conforming to ASTM A185.  Provide angles 

embedded in concrete in top of inlet to hold grate.  

1. Inlet Frame and Grate:  Use gratings of dimensions and design of PDT Standard 

Drawings RC-45M, Publication #72, and fabricated of cast iron with cast angle 

frame. Design to sustain H-20 loading per current AASHTO Specifications.  

PART 3  EXECUTION  

3.01 PREPARATION  

A. Inspection:  Prior to start of storm drainage and/or wastewater drainage construction, 

inspect each section of pipe for defects before actual use.  Pipe already laid and later 

found defective will not be accepted. 

1. Inspect precast manhole components in accordance with requirements of 

ASTM C478 regarding repairable defects and defects subject to rejection by 

Engineer.   

2. In no instance lay pipe or set or construct manhole bases in excavations 

containing water or on subgrade containing frost.  In all instances keep 

excavations water-free until concrete pours of whatever nature have cured.  Keep 

pipe and manhole interiors cleared of debris as construction progresses.    

3.02 CONSTRUCTION  

A. Earthwork:  Perform earthwork for buried site drainage and wastewater piping and 

associated concrete structures as specified in Section 31 23 33. 

B. Concrete Work:  Perform concrete work incidental to the Site Drainage construction 

as specified in Division 03 - Concrete.  

C. Site Drainage Piping Installation:  

1. Following trench preparation, install Class A Bedding and/or other types of 

bedding shown on the Drawings, and lay pipe proceeding up-grade true to lines 

and grades given.  

2. Rest each pipe section on bedding for the full length of its barrel. 
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D. Inlet Installation:  Do not complete inlets until grading is finished and necessary 

connections and tie-ins are made at proper grade and alignment. 

1. Set precast inlet structures on a 6 inch deep compacted layer of aggregate meeting 

requirements of First Class Bedding as specified in Section 31 23 33. 

END OF SECTION 

 

 

 


