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Section 01015 – PROJECT REQUIREMENTS 
 
1. NOTICE OF COMMENCEMENT OF WORK.  Contractor shall notify the Utility Owner at 
least 48 hours prior to beginning of the Work. 
 
2. RESPONSIBIITY FOR MATERIALS AND EQUIPMENT. 
 
2.01.  Items Furnished by Contractor.  Contractor shall be fully responsible for all materials and 
equipment which he has furnished. 
 
All items shall be unloaded promptly after arrival.  All charges for demurrage due to negligence 
or delay by Contractor shall be paid by Contractor.  Materials shall be handled by methods which 
will prevent damage. 
 
Materials shall be protected from exposure to the elements.  All material shall be stored in 
accordance with the General Equipment Stipulations, Supplementary Conditions, and/or the 
Manufacturers recommendation. 
 
2.02. Payment of Stored Material. Receipt and payment of stored materials shall coincide with 


the construction schedule of work, as approved by the Utility Owner.  
 
3.   PREPARATION FOR SHIPMENT.  All materials shall be suitably packaged to facilitate 
handling and protect against damage during transit and storage.  Painted surfaces shall be 
protected against impact, abrasion, discoloration, and other damage.  All painted surfaces which 
are damaged prior to acceptance of equipment shall be repainted to the satisfaction of Engineer. 
 
Each item, package, or bundle of material shall be tagged or marked as identified in the delivery 
schedule or on the Shop Drawings.  Complete packing lists and bills of material shall be included 
which each shipment. 
 
4.   LAND FOR CONSTRUCTION PURPOSES.  Any additional area required by Contractor 
shall be obtained from property owners by and at the expense of the Contractor.  The Utility 
Owner shall not be liable for any damages caused by Contractor to such premises.  Yard areas 
shall be kept neat and clean. 
 
The Contractor shall hold and save the Utility Owner free and harmless from liability of any 
nature or kind arising from any use, trespass, or damage occasioned by his operations on 
premises of third persons. Upon completion of the construction, the Contractor shall provide the 
Utility Owner with a copy of Release of Claim forms verifying that all trespasses or damages on 
premises of third persons have been sufficiently resolved, if necessary. 
 
Contractor shall immediately move stored materials or equipment if any occasion arises, as 
determined by Utility Owner, requiring access to the storage area.  Materials or equipment shall 
not be placed on the property of Utility Owner until Utility Owner has agreed to the location to 
be used for storage. 
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5.  EASEMENTS AND RIGHTS-OF-WAY.   The easements and right-of-way for the pipelines 
will be provided by Utility Owner.  Contractor shall confine his construction operations within 
the limits indicated on the Drawings.  Contractor shall use due care in placing construction tools, 
equipment, excavated materials, and pipeline materials and supplies in order to avoid damage to 
property and interference with traffic. 
 
5.01.   On Private Property.   Easements across private property are indicated on the Drawings.  
Contractor shall set stakes to mark the boundaries of construction easements across private 
property.  Contractor shall furnish, without charge, competent persons from his force and such 
tools, stakes, and other materials as Owner may require in staking out the boundaries of 
construction easements. The stakes shall be protected and maintained until completion of 
construction and cleanup. 
 
 Construction shall not enter any private property outside the designated construction easement 
boundaries without written permission from the owner of the property. 
 
5.02.   Work Within Highway and Railroad Rights-Of-Way.   Permits shall be obtained by the 
Utility Owner.  All Work performed and all operations of Contractor, his employees, or 
Subcontractors, within the limits of railroad and highway rights-of-way, shall be in conformity 
with the requirements and be under the control (through Owner) of the railroad or highway 
authority owning, or having jurisdiction over and control of, the right-of-way in each case. 
 
All work within the Highway and Railroad Rights-of-Way shall conform to the requirements of 
those sections of the specifications.  The Contractor shall provide all bonds and insurance 
required by the governing agency, as defined and/or specified in the Supplementary Conditions. 
 
6.    NOTICES TO OWNERS AND AUTHORITIES.   Contractor shall, as provided in General 
Conditions, notify owners of adjacent property and utilities when prosecution of the Work may 
affect them. 
 
When it is necessary to temporarily deny access to property, or when any utility service 
connection must be interrupted, Contractor shall give notice sufficiently in advance to enable the 
affected persons to provide for their needs.  Notices will conform to any applicable local 
ordinance, and shall be delivered in writing and will include appropriate information concerning 
the interruption and instructions on how to limit inconvenience caused thereby. 
 
Utilities and other concerned agencies shall be notified at least 48 hours prior to cutting or 
closing streets or other traffic areas or excavating near underground utilities or pole lines. All 
utility location notifications shall be in accordance with the North Carolina Underground 
Damage Prevention Act, N.C. General Statute 87-100. 
 
6.01.  NOTICES TO UTILITY OWNERS. 
 
a. Planned Utility Disruption or Loss.  Prior to the issuance of the utility disruption notices, the 
Contractor shall submit a draft of a utility disruption notice to the Utility Owner and/or affected 
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utility provider for review and approval.  The Contractor shall coordinate the issuance of the 
utility disruption notices with the Utility Owner and/or the affected utility provider at least 5 
working days in advance of the utility disruption.  The contractor shall be responsible for 
ensuring that all properties affected by utility disruption receive an approved utility disruption 
notice at least 3 working days in advance to the scheduled disruption in services. 
 
b. Unplanned Utility Disruption or Loss. Unintentional, accidental, or unplanned disruption or 
loss of utility services must be reported to the Utility Owner, the affected utility provider, and the 
applicable emergency personnel and/or agency immediately, but not later than 12 hours. The 
contractor shall be responsible for contacting all affected properties and taking all necessary 
emergency actions.  Contractor shall submit to the Utility Owner and/or affected utility provider, 
within 5 working days, a list of all property owners, emergency personnel, and utility companies 
and/or agencies contacted during the un-planned utility services disruption/loss. This list shall 
include written documentation of the time of contact, the method of contact, and the response or 
action taken to remedy or repair the utility service disruption/loss.  
 
 
6.02. NOTICE TO UTILITY OWNER - MAJOR UTILITY SHUTDOWN  
 
Contractor shall, as provided in the General Conditions, notify utilities when prosecution of the 
work shall result in a utility shutdown. Major Utility Shutdowns shall be identified in the Special 
Conditions of the Contract Documents.  
 
When it is necessary to interrupt any utility or utility service connection, the Contractor shall 
prepare and present a detailed plan and schedule in writing as to the following: 
 


1. Date of commencement of the shutdown 
2. Planned completion date (when interruption will cease) 
3. Designation of specific utility affected 
4. Location sketch of planned interruption  
5. Contractor contact names and phone numbers 
6. List of affected property owners 
7. Plan for maintaining service (bypass pumping, temporary pipeline, etc.) 


 
This detailed plan shall be transmitted to the Utility Owner one month in advance of the planned 
commencement date.   Written approval of this detailed plan must be received by the Utility 
Owner prior to commencing with the shutdown.  All costs of shutting the utility down, 
maintaining service, and putting the affected utility back on line shall be included in the 
contractor’s bid price. 
 
7.   LINES AND GRADES.   All Work shall be done to the lines, grades, and elevations 
indicated on the Drawings. 
 
Basic horizontal and vertical control points will be established or designated by the Utility 
Owner and are shown on the Drawings.  These points shall be used as datums for the Work.  All 
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additional survey, layout, and measurement Work shall be performed by Contractor as a part of 
the Work. 
 
Contractor shall provide an experienced instrument person and competent assistants, under the 
supervision of a Registered Land Surveyor in the State of North Carolina, and such instruments, 
tools, stakes, and other materials required to complete the survey, layout, and measurement 
Work.  In addition, Contractor shall furnish, without charge, competent persons from his force 
and such tools, stakes, and other materials as Utility Owner may require in establishing or 
designating control points, in establishing construction easement boundaries, or in checking 
survey, layout, and measurement Work performed by Contractor. 
 
Contractor shall keep Utility Owner informed, a reasonable time in advance, of the times and 
places at which he wishes to do work, so that horizontal and vertical control points may be 
established and any checking deemed necessary by Utility Owner/Engineer may be done with 
minimum inconvenience to Utility Owner/Engineer and minimum delay to Contractor. 
 
Contractor shall remove and reconstruct Work which is improperly located. 
 
8.   CONNECTIONS TO EXISTING FACILITIES.   Unless otherwise specified or indicated, 
Contractor shall make all necessary connections to existing facilities, including structures, 
drainlines, and utilities such as water, sewer, gas, telephone, and electric.  In each case, 
Contractor shall receive permission from Owner or the owning utility prior to undertaking 
connections.  Contractor shall protect facilities against deleterious substances and damage. 
 
 Connections to existing facilities which are in service shall be thoroughly planned in advance, 
and all required equipment, materials, and labor shall be on hand at the time of undertaking the 
connections.  Work shall proceed continuously (around the clock) if necessary to complete 
connections in the minimum time.  Operation of valves or other appurtenances on existing 
utilities, when required, shall be by or under the direct supervision of the owning utility. 
 
9.   UNFAVORABLE CONSTRUCTION CONDITIONS.   During unfavorable weather, wet 
ground, or other unsuitable construction conditions, Contractor shall confine his operations to 
Work which will not be affected adversely by such conditions.  No portion of the Work shall be 
constructed under conditions which would affect adversely the quality or efficiency thereof, 
unless special means or precautions are taken by Contractor to perform the Work in a proper and 
satisfactory manner. 
 
10.  CUTTING AND PATCHING.  As provided in General Conditions, Contractor shall perform 
all cutting and patching required for the Work and as may be necessary in connection with 
uncovering Work for inspection or for the correction of defective Work. 
 
Contractor shall perform all cutting and patching required for an in connection with the Work, 
including but not limited to the following: 
 Removal of improperly timed Work. 
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 Removal of samples of installed materials for testing. 
 
 Alteration of existing facilities. 
 
 Installation of new Work in existing facilities. 
 
Contractor shall provide all shoring, bracing, supports, and protective devices necessary to 
safeguard all Work and existing facilities during cutting and patching operations.  Contractor 
shall not undertake any cutting or demolition which may affect the structural stability of the 
Work or existing facilities without Utility Owner’s concurrence. 
 
Materials shall be cut and removed to the extent indicated on the Drawings or as required to 
complete the Work.  Materials shall be removed in a careful manner, with no damage to adjacent 
facilities or materials.  Materials which are not salvageable shall be removed from the site by 
Contractor. 
 
All Work and existing facilities affected by cutting operations shall be restored with new 
materials, or with salvaged materials acceptable to Engineer/Utility Owner, to obtain a finished 
installation with the strength, appearance, and functional capacity required.  If necessary, entire 
surfaces shall be patched and refinished. 
 
At any time when Contractors will be crossing city streets with heavy equipment or open cutting 
said streets, it will be necessary to get a permit from the Utility Owner and/or North Carolina 
Department of Transportation for such action.  Contractors with equipment entering Utility 
Owner or Department of Transportation maintained streets shall not spill debris or deposit mud, 
dirt, etc., on these streets without immediate clean-up.  After two warnings, cleanup may be done 
by Utility Owner forces and backed charged to the offending Contractor. 
 
11.   CLEANING UP.  Contractor shall keep the premises free at all times from accumulations of 
waste materials and rubbish.  Contractor shall provide adequate trash receptacles about the site 
and shall promptly empty the containers when filled. 
 
Volatile waste shall be properly stored in covered metal containers and removed daily. 
 
Wastes shall not be buried or burned on the site or disposed of into storm drains, sanitary sewers, 
streams, or waterways.  All wastes shall be removed from the site and disposed of in a manner 
complying with local ordinances and anti-pollution laws. 
 
Adequate cleanup will be a condition for recommendation of progress payment applications. 
 
Contractor shall keep streets and roadways clean and accessible at all times.  Street and roadway 
cleaning shall be as required by and to the satisfaction of the authority having jurisdiction over 
the street or roadway. 
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12.   APPLICABLE CODES.   Reference in the Contract Documents to local codes mean the 
following: 
 
 North Carolina Building Code (Current) 
 
 North Carolina Occupational Safety and Health Standards for General Industry  
 
 North Carolina Department of Transportation. 
 
Other standard codes which apply to the Work are designated in the Specifications. 
 
13.   NSF CERTIFICATION.   The following materials which come in contact with the treated 
water shall have certification to ANSI/NSF 60 or 61. 
  
 Joining and sealing materials, such as solvents, cements, welding materials, and gaskets. 
 
 Pipe and fittings. 
 
 Coatings, linings, and paints. 
 
14.   PRECONSTRUCTION CONFERENCE.   Prior to the commencement of Work at the site, 
a preconstruction conference will be held at a mutually agreed time and place.  The conference 
shall be attended by: 
 
 Contractor and his superintendent. 
 
 Principal subcontractors. 
 
 Representatives of principal Suppliers and manufacturers as appropriate. 
 
 Representatives of Owner. 
 
 Governmental representatives as appropriate. 
 
 Other as requested by Contractor or Utility Owner. 
 
Unless previously submitted to Engineer, Contractor shall bring to the conference a preliminary 
schedule for each of the following: 
 
 Progress 
 
 Procurement. 
 
 Shop Drawings and other submittals. 
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The purpose of the conference is to designate responsible personnel and establish a working 
relationship.  Matters requiring coordination will be discussed and procedures for handling such 
matters established.  The agenda will include: 
 
 Contractor’s preliminary schedules. 
 
 Transmittal, review, and distribution of Contractor’s submittals. 
 
 Processing applications for Payment. 
 
 Maintaining record documents. 
 
 Critical Work sequencing. 
 
 Field decisions and Change Orders. 
 


Use of premises, office and storage areas, security, housekeeping, and Utility Owner’s 
needs. 


 
 Major equipment deliveries and priorities. 
 
 Contractor’s assignments for safety and first aid. 
 
Utility Owner will preside at the conference and will arrange for keeping the minutes and 
distributing the minutes to all persons in attendance. 
 
15.   PROGRESS MEETINGS.   Contractor shall schedule and hold regular progress meetings at 
least monthly and at other times as requested by Utility Owner or required by progress of the 
Work.  Contractor and all subcontractors active on the site shall be represented at each meeting.  
Contractor may at his discretion request attendance by representatives of his Suppliers, 
manufacturers, and other Subcontractors. 
 
Utility Owner shall preside at the meetings.  Meeting minutes will be prepared and distributed by 
Engineer/Utility Owner. The purpose of the meetings will be to review the progress of the Work, 
maintain coordination of efforts, discuss changes in scheduling, and resolve other problems 
which may develop. 
 
16.  EXISTING UTILITIES.  Contractor shall be responsible for locating all existing utilities 
prior to any excavation.  Contractor shall pay all costs for temporarily and permanently 
relocating all overhead and underground utilities.  Contractor shall coordinate with the utility 
owner all work near other utilities at least 1 week in advance of being near the other utility. 
 
 


END OF SECTION 
 





		END OF SECTION
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Section 01025 - MEASUREMENT AND PAYMENT 
 
SCOPE.  This section covers methods of measurement and payment for items of Work under this 
Contract. 
 
GENERAL.  The total Bid Price shall cover all Work required by the Contract Documents.  All 
costs in connection with the proper and successful completion of the Work, including furnishing 
all materials, equipment, supplies, and appurtenances; providing all construction plant, 
equipment, and tools; and performing all necessary labor and supervision to fully complete the 
Work, shall be included in the unit prices bid.  All Work not specifically set forth as a pay item 
in the Bid Form shall be considered a subsidiary obligation of Contractor and all costs in 
connection therewith shall be included in the prices bid. 
 
ESTIMATED QUANTITIES.  All estimated quantities stipulated in the Bid Form or other 
Contract Documents are approximate and are to be used only (a) as a basis for estimating the 
probable cost of the Work and (b) for the purpose of comparing the bids submitted for the Work.  
The actual amounts of work done and materials furnished under unit price items may differ from 
the estimated quantities.  The basis of payment for work and materials will be the actual amount 
of work done and materials furnished.  Contractor agrees that he will make no claim for 
damages, anticipated profits, or otherwise on account of any difference between the amounts of 
work actually performed and materials actually furnished and the estimated amounts therefore. 
 
EXCAVATION AND TRENCHING.  Except where otherwise specified, the unit or lump sum 
price bid for each item of Work that involves excavation or trenching shall include all costs for 
such Work.  No direct payment shall be made for excavation or trenching.   
 
All excavating and trenching for waterlines shall be unclassified as to depth, and all excavating 
and trenching for sewer lines shall be classified as to depth. 
 
The unit or lump sum price bid for each item of Work which involves excavation or trenching 
shall be based on and shall include earth excavation throughout, from and below the ground 
surface to the trench bottom as excavated, regardless of the location, extent, or quantity of rock 
which may be encountered; each such price shall further include, as a subsidiary obligation of 
Contractor, the full cost of all rock excavation work performed outside of specified pay limits. 
 
 a. For Gravity Sewers.  All trenching for gravity sewers shall be measured on a 


classified depth basis for each size of pipe regardless of the width of trench.  The 
unit price bid for each such classified depth of trench and size of pipe shall include 
all Work required by the Contract Documents in connection with trenching and 
backfilling operations and not otherwise stipulated to be paid for separately. 


 


  Trenches shall be measured for payment horizontally between centers of all new 
manholes and to the outer wall face of structures and existing manholes at the points 
of connection thereto. 
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  The horizontal location of each point where the trench depth passes from one depth 
classification into another (breakpoint) shall be determined on a straight line 
prorated distance basis between and proportional to the trench depths opposite grade 
stakes located on each side of the point where each such specified classified depth 
limit or breakpoint occurs. 


 


  In all cases, trench depth, as measured for payment, shall be the vertical distance 
between the elevation of the original ground surface (above the longitudinal center 
line of the sewer) and the invert grade of the sewer, at the point of trench depth 
determination. 


 
b. For Force Mains, Distribution Mains, and Transmission Lines.  No direct payment 


shall be made for excavation and trenching work required for force mains, 
distribution mains, and transmission lines.  All such work shall be considered a 
subsidiary obligation of Contractor and all costs in connection therewith shall be 
included in the unit price bid per linear foot of pipe in place. 


 
c. Structure and Manholes Excavation.  All excavation work required for structures and 


manholes, not otherwise paid for as trenching, shall be considered to be a subsidiary 
obligation of Contractor and the cost of such excavation shall be included in the 
prices bid for the structures and manholes. 


 
SEWERS.   
 
Item 1. Mobilization 
Mobilization will be paid at the unit price bid. The unit price bid shall include costs incurred 
prior to beginning the Work, including permits, licenses, fees, insurance, bonds, equipment 
mobilization, and other associated expenses, in accordance with the Contract Documents. 
Payment will be limited to 2% of the subtotal bid prior to contingency. One half of the amount 
bid will be paid with the first payment application, and the remainder paid with the second 
payment application. If an amount greater than 2% of the subtotal is entered for mobilization, the 
difference in the percentage entered and 2% of the bid subtotal will be paid on the final payment. 
 
Item 2. PVC Sewer 
Sewers will be measured for payment on a horizontal plane after installation, through all line 
manholes to the centers of new manholes, and through the walls of structures and existing 
manholes at the points of connection therewith. 
 


The unit price bid for pipe of each designated kind and size shall include furnishing all labor, 
materials, tools, equipment, pipe, fittings, jointing materials, pipe embedment, pipe embedment 
material, pipe laying, backfill trench, and associated appurtenances required for the installation 
of sanitary sewer(s) complete, tested, and placed into satisfactory service in accordance with the 
Contract Documents and Plans; and all other costs not included under other bid items. This shall 
also include, but is not limited to, the cost of the following (ADD AS NEEDED): 
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(a.) Special scheduling necessary to complete this project in an orderly manner, as 
dictated by right-of-way acquisition and/or encroachment issuance. 


(b.) For restoring the site to a condition equal to or better than original conditions. 
(c.) For temporary patching driveways, walkways, and roadways immediately 


following construction and maintaining same until final or permanent repairs can 
be made. 


(d.) For all erosion control measures for which there is no separate pay item, including 
temporary fertilizing, seeding, and mulching. 


(e.) For installing temporary watertight plugs in the new line. 
(f.) For furnishing, placing, and compacting suitable native backfill materials from 


trench excavations. 
(g.) For Class B stone bedding for PVC sewer pipe. 
(h.) For Class C stone bedding for Ductile Iron and/or Reinforced Concrete Sewer 


Pipe. 
(i.) For air testing individual joints for RCP. 
(j.) For mandrel testing of all PVC sewer lines. 
(k.) For low pressure air testing and infiltration testing of all sewer lines. 
(l.) For complying with all applicable OSHA regulations. 
(m.) For traffic control measures for which there is no separate pay item. 
(n.) For complying with regulations for construction within wetlands; including 


stripping, storing, and replacing topsoil, placing and removing temporary access 
roads, etc. 


(o.) For installation of stream crossings including testing of pipe, restoration and/or 
stabilization of streambeds and banks, etc., for which there is no separate pay 
item. 


 
Item 3. Ductile Iron Pipe (DIP) Substitution 
Ductile Iron Pipe Substitution(s) will be paid at the unit price bid. The unit price bid shall 
include furnishing all labor, materials, tools, equipment, fittings, jointing materials; pipe 
embedment, embedment material, pipe laying, and associated appurtenances required for the 
installation of the ductile iron pipe (DIP) sanitary sewer(s) complete, tested, and placed into 
satisfactory service, in accordance with the Contract Documents and Plans, and all other costs 
not included under other bid items. This bid item pertains to the sanitary sewer pipe material 
substitutions of Ductile Iron Pipe in lieu of PVC, or RCP sanitary sewer pipe, including (a) 
through (o) in Item 2. 
 
Item 4. Trenchless Crossing – Trenchless crossings will be paid at the unit price bid. 
Measurement for payment shall be made horizontally along the longitudinal centerline of the 
boring from end to end of the boring. Separate payment will not be made for smooth steel casing 
pipe or supports which may be needed by Contractor at locations other than where the boring is 
indicated on the Drawings; all such items shall be considered a subsidiary obligation of the 
Contractor. This also includes furnishing and maintaining any safety barriers and/or traffic 
control devices as may be required by State and/or local permit requirements and/or ordinances. 
No payment for bore pit mobilization will be made if the casing is accepted and used. 
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a. Trenchless Crossing (bore and jack): The unit price bid shall include furnishing all 
labor, materials, tools, equipment, fittings; jointing materials; pipe embedment, 
including furnishing embedment material; installation of smooth steel casing pipe, 
the installation of DIP carrier pipe, including all skids, blocking, spiders, steel straps, 
jointing materials, end closures, pits, and grouting of the outside annular space; 
associated appurtenances; and furnishing and maintaining any safety barriers and/or 
traffic control devices as may be required by State and/or local permit requirements 
and/or ordinances required for the installation of the dry bore with steel encasement 
complete, tested, and placed into satisfactory service, in accordance with the 
Contract Documents and plans; and all other costs not included under other bid 
items. 


 


b. Trenchless Crossing (tunnel/casing): The unit price bid shall include furnishing all 
labor, materials, tools, and equipment to install the casing/tunnel, including all costs 
in connection with excavation and backfilling, installation of tunnel liner plates and 
/or smooth steel casing pipe, the installation of DIP carrier pipe, including all skids, 
blocking, spiders, steel straps, jointing materials, end closures, pits, and grouting of 
the outside annular space, associated appurtenances; and furnishing and maintaining 
any safety barriers and/or traffic control devices as may be required by State and/or 
local permit requirements and/or ordinances required for the installation of the 
Trenchless Crossing complete, tested, and placed into satisfactory service, in 
accordance with Contract Documents and plans; and all other costs not included 
under other bid items. 


 
c. Guaranteed Trenchless Crossing: The unit price bid shall include furnishing all 


labor, materials, tools, equipment, fittings, jointing materials, pipe to install the 
casing, including all costs in connection with excavation and backfilling, installation 
of smooth steel casing pipe or tunnel liner plates, the installation of DIP carrier pipe, 
including all skids, blocking, spiders, steel straps, jointing materials, end closures, 
pits, and grouting of the outside annular space, associated appurtenances; and 
furnishing and maintaining any safety barriers and/or traffic control devices as may 
be required by State and/or local permit requirements and/or ordinances required for 
the installation of the Guaranteed Trenchless Crossing complete, tested, and placed 
into satisfactory service, in accordance with the Contract Documents and plans; and 
all other costs not included under other bid items. 


 
Item 5. Tie to Existing Sewer System 
Tie to Existing Sewer System will be paid at the unit price bid. The unit price bid shall include 
furnishing all labor, materials, tools, and equipment, including excavation, backfill, compacted 
gravel or crushed stone bedding, dewatering, concrete coring and sealing of pipe penetrations, 
drop pipes and pipe connections, installation of pipe supports and appurtenances, protection of 
adjacent facilities, work on bench and/or invert to direct flow to the invert channel, and 
associated appurtenances required for the installation of the tie to existing sewer complete, 
tested, and placed into satisfactory service, in accordance with the Contract Documents or Plans; 
and all other costs not included under other bid items. 
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All ‘Tie to Existing Sewer Systems’ 12 inches or greater and do not match the flow line of the 
existing pipe are to be constructed as an outside drop connection. 
Item 6. Standard Manholes 
Standard Manholes will be paid at the unit price bid. The unit price bid shall include furnishing 
all labor, materials, tools, equipment, embedment material and placement required for the 
construction of one standard manhole 6 feet deep measured from the elevation of the invert of 
the sewer at the center of the manhole to the top of the manhole cover, manhole foundation, 
manhole invert construction, walls, top section, manhole frame and cover, necessary ladder steps 
for a manhole 6 feet deep, and associated appurtenances required for the installation of the 
Standard Manhole complete, tested, and placed into satisfactory service, in accordance with the 
Contract Documents or Plans; and all other costs not included under other bid items. 
 
Item7. Manhole Additional Depth 
Manhole Additional Depth(s) will be paid at the unit price bid. The unit price bid shall include 
furnishing all labor, materials, tools, equipment, and associated appurtenances required to install 
manholes to a depth greater than six (6) feet, including the prorated cost of ladder steps, 
complete, tested, and placed into satisfactory service, in accordance with the Contract 
Documents and Plans; and all other costs not included in other bid items. 
Measurement will be made on a vertical foot basis from the invert of the manhole to the top of 
the frame and cover, less the standard manhole depth paid separately under Standard Manholes. 
 
Item 8. Drop Manhole Connections  - Drop Manhole Connections will be paid at the unit price 
bid. 
 


a. Inside Drop Connections - The unit price bid shall include furnishing all labor, materials, 
tools, equipment, jointing material, fittings, embedment material and placement, drop 
assembly, drop pipe, and associated appurtenances required for the installation of an 
Inside Drop Connection of three (3) vertical feet, measured from the elevation of the inlet 
invert to the elevation of the outlet invert connection, complete, tested and placed into 
satisfactory service, in accordance with the Contract Documents and Plans; and all other 
costs not included under other bid items. Manholes which are to be fitted with Inside 
/Outside Drop Connections will be paid for at the unit price bid for Standard Manholes, 
and/or Manhole Additional Depth. 


 
b. Outside Drop Connections - The unit price bid shall include furnishing all labor, 


materials, tools, equipment, jointing material, fittings, embedment material and 
placement, drop assembly, drop pipe, concrete encasement, and associated appurtenances 
required for the installation of an Outside Drop Connection of three (3) vertical feet, 
measured from the elevation of the inlet invert to the elevation of the outlet invert 
connection, complete, tested and placed into satisfactory service, in accordance with the 
Contract Documents and Plans; and all other costs not included under other bid items. 
Manholes which are to be fitted with Inside /Outside Drop Connections will be paid for 
at the unit price bid for Standard Manholes, and/or Manhole Additional Depth. 


 
c. Extra Depth Inside/Outside Drop Connections – The unit price bid shall include 


furnishing all labor, materials, tools, equipment, jointing material, fittings, embedment 
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material and placement, drop assembly, drop pipe, concrete encasement, and associated 
appurtenances required to install Inside/Outside Drop Connection(s) to a depth greater 
than three (3) feet, complete, tested and placed into satisfactory service, in accordance 
with the Contract Documents and Plans; and all other costs not included under other bid 
items. 


 
Item 9. Vent Pipe 
Vent Pipe will be paid at the unit price bid.  The unit price bid shall include furnishing all labor, 
materials, tools, equipment, jointing materials, and associated appurtenances required for the 
installation of the Vent Pipe complete, tested, and placed into satisfactory service, in accordance 
with the Contract Documents and Plans; and all other costs not included in other bid items. 
  
Item 10. 4” Sewer Lateral Installation 
4” Sewer Lateral(s) will be paid for at the unit price bid.  The unit price bid shall include 
furnishing all labor, materials, tools, equipment, including excavation, pipe laying, backfilling, 
cleanout, reseeding, and all else required for installing the service laterals complete, tested, and 
placed in satisfactory operation in accordance with the Contract Documents and Plans; and all 
other costs not included in other bid items. (ADD AS NEEDED) 


A. 4” Service Connection to Mainline - Each 
B. 4” Service Connection to Manhole at Invert – Each 
B.1 4” Inside Drop Connection 0’–3’ Depth, including Bend & Tee – Each 
B.2 4” Inside Drop Connection Extra Depth – Vertical Feet 
C. 4” PVC Lateral – Linear Feet 
D. 4” Dry Bore PVC – Linear Feet 
E. 4” Cleanout - Each 
F. 4” Ductile Iron Pipe Substitution – Linear Feet 


 
Item 11. 6” Sewer Lateral Installation 
6” Sewer Lateral(s) will be paid for at the unit price bid.  The unit price bid shall include 
furnishing all labor, materials, tools, equipment, including excavation, pipe laying, backfilling, 
cleanout, reseeding, and all else required for installing the service laterals complete, tested, and 
placed in satisfactory operation in accordance with the Contract Documents and Plans; and all 
other costs not included in other bid items. (ADD AS NEEDED) 
 


A. 6” Service Connection - Each 
B. 6” Service Connection to Manhole – Each 
B.1 6” Inside Drop Connection 0’-3’ Depth, Including Bend & Tee - Each 
B.2 6” Inside Drop Connection Extra Depth – Vertical Feet 
C. 6” PVC Lateral – Linear Feet 
D. 6” Dry Bore PVC – Linear Feet 
E. 6” Cleanout - Each 
F. 6” Ductile Iron Pipe Substitution - Each 


 
Item 12. Stone Driveway / Mailbox Pull-off Replacement 
Stone driveway / mailbox pull-off replacement will be paid for at the unit price bid.  The unit 
price bid shall include furnishing all labor, materials, tools, equipment, including excavation and 
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replacement of driveways / pull-offs with a minimum 6" of ABC stone or material to match the 
existing stone gradation and color, and all else required for the installation of the stone 
driveway/mailbox pull-off replacement complete and placed into satisfactory service, in 
accordance with the Contract Documents and Plans; and all other costs not included under other 
bid items.  The width of pay limit shall be as indicated on Typical Street Repair Standard Detail. 
 
Item13. Asphalt Driveway Replacement 
Asphalt driveway replacement will be paid for at the unit price bid.  The unit price bid shall 
include furnishing all labor, materials, tools, equipment, including excavation and replacement 
of pavement with 4" compacted ABC base stone with 1-1/2" surface course of bituminous 
concrete pavement, to join and match the existing pavement, and all else required for the 
installation of the asphalt driveway replacement complete, and placed into satisfactory service, in 
accordance with the Contract Documents and Plans; and all other costs not included under other 
bid items. The width of pay limit shall be as indicated on Typical Street Repair Standard Detail. 
 
Item14. Concrete Driveway Replacement 
Concrete driveway replacement will be paid for at the unit price bid.  The unit price bid shall 
include furnishing all labor, materials, tools, equipment, to cut, form, pour, and finish concrete 
not less than 6 inches thick to join and match the existing concrete and all else required for the 
installation of the concrete driveways complete, and placed into satisfactory service, in 
accordance with the Contract Documents and Plans; and all other costs not included under other 
bid items.  The width of pay limit shall be as indicated on Typical Street Repair Standard Detail. 
 
Item 15. Stone Roadway Replacement 
Stone roadway replacement will be paid for at the unit price bid.  The unit price bid shall include 
furnishing all labor, materials, tools, equipment, including excavation and replacement of 
roadways with 6" ABC stone, or material to match existing stone, full width, and all else 
required for the installation of the stone roadway replacement complete, and placed into 
satisfactory service, in accordance with the Contract Documents and Plans; and all other costs 
not included under other bid items. The width of pay limit shall be as indicated on Typical Street 
Repair Standard Detail. 
 
Item 16. Asphalt Roadway Replacement  
Asphalt roadway replacement will be paid for at the unit price bid.  The unit price bid shall 
include furnishing all labor, materials, tools, equipment, including replace of pavement with 10" 
compacted ABC coarse aggregate with 2" surface course bituminous paving, or, 8" compacted 
black base, and 2" of surface course bituminous paving to join and match the existing pavement 
and all else required for the installation of the asphalt roadway replacement complete, and placed 
into satisfactory service, in accordance with the Contract Documents and Plan; and all other 
costs not included under other bid items.   The width of pay limit shall be as indicated on Typical 
Street Repair Standard Detail. 
 
Item 17. Stabilization Stone 
Stabilization stone will be paid for at the unit price bid. The unit price bid shall include 
furnishing all labor, materials, tools, equipment, delivery, handling, placement, compaction and 
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all else required for the installation of the stabilization stone complete, and placed into 
satisfactory service, in accordance with the Contract Documents and Plans; and all other costs 
not included under other bid items. Payment shall be based on the actual volume installed, in 
cubic yards, as measured by the lineal footage of trench, trench width, and depth of stone, and, as 
required by the Engineer/Owner and as specified in the Earthwork Section 02200. 
 
Item 18. Clearing, Grubbing, and Disposal of Debris 
Clearing, grubbing, and disposal of debris will be paid for at the unit price bid. The unit price bid 
shall include furnishing all labor, materials, tools, equipment, and all else required to clear, grub, 
and dispose of cleared debris; complete, and in accordance with the Contract Documents and 
Plans; and all other costs not included under other bid items.   
Measurement will be made for the linear feet of right-of-way cleared at the width of right-of-way 
and temporary construction easement shown in the Contract Documents and Plans. The 
temporary construction easement shall only be cleared where necessary. 
 
Item 19. Seeding and Mulching 
Seeding and mulching will be paid for at the unit price bid. The unit price bid shall include 
furnishing all labor, materials, tools, equipment, and all else required for finish grading, 
furnishing and spreading of topsoil, seed bed preparation, seed fertilizing and mulch materials, 
seeding, fertilizing, planting, mulching, maintenance operations, and any necessary reseeding 
required for the installation of seeding and mulching, complete, and in accordance with the 
Contract Documents and Plans; and all other costs required to complete the seeding work not 
included under other bid items. Measurement shall be made on the basis of the unit price bid and 
measured along the centerline of the sewer or waterline.  Separate payment for seeding and 
mulching will not be made along sewer laterals or water services.  All costs for seeding and 
mulching and associated work along sewer laterals and water services shall be included in the 
unit price bid.  The unit price bid for seeding shall include all seeding work where specified and 
seeding required as a result of surface vegetation disturbed during the execution of this Contract.  
 
Item 20. Sedimentation and Erosion Control Devices 
Payment for sedimentation and erosion control measures will be paid at the unit price bid.  The 
unit price bid for sedimentation and erosion control devices shall include furnishing all labor, 
materials, tools, equipment and all else required to install and maintain the sedimentation and 
erosion control measures and temporary seeding, complete, and in accordance with the Contract 
Documents and Plans; and all other costs required to complete the work not included under other 
bid items. 
 


If sedimentation and erosion control measures, in addition to those specified and required on the 
Drawings, are required by NCDENR due to the actions or processes of the Contractor, all costs 
shall be at the Contractor's expense and shall be at no additional cost to the Owner. 
 


A. Temporary Check Dams - each 
B. Sediment Fencing – linear feet 
C. Inlet Protection - each 
D. Temporary Diversion Ditches – linear feet 
E. Temporary Construction Exit - each 
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F. Temporary Stream Crossings - each 
G. Erosion Control Matting – square yard 
H. Rip-Rap – square yard 


 
Item 21. Remove and Replace Storm Drains 
Removal and replacement of storm drains shall be paid for the unit price bid. The unit price bid 
shall include furnishing all materials, tools, equipment, embedment material, labor, and 
associated appurtenances required to remove and replace any storm drain in conflict with the 
alignment of the proposed sewer, as indicate in the Contract Documents and Plans; and all other 
costs not included under other bid items. Payment will be considered when the conflicting storm 
drain is within 3.5 feet of the centerline of the proposed sewer. 
 
Item 22. Anti-Seep Collars (Clay / Concrete) 
Anti-Seep Collars will be paid for at the unit price bid. The unit price bid shall include 
furnishing all labor, tools, equipment, excavation, placement and furnishing of materials, 
compaction, damming, pumping, and all else required to construct the anti-seep collars, 
complete, and in accordance with the Contract Documents and Plans; and all other costs required 
to complete the work not included under other bid items. 
 
Item 23. Rock Excavation (Remove Rock Excavation item for all WSACC Projects) 
Rock excavation will be paid for at the unit price bid. The unit price bid shall include furnishing 
all labor, materials, tools, equipment, and all else required to excavate and dispose of solid rock, 
as may be encountered in the Work, complete, and in accordance with the Contract Documents 
and Plans; and all other costs required to complete the work not included under other bid items. 
Quantification of excavated materials will be made as follows, and shall include the excess cost 
only of the removal and subsequent handling of such rock, over and above that of earth 
excavation, because the contract price for each item of work involving excavation shall be based 
on and include earth excavation throughout.  Rock excavation shall be measured within and to 
pay limits as follows, and direct payment made at the unit price bid: 
 


a. Below the top rock surface, as determined by surveys or other measurements made after 
stripping and before blasting, or, when preshooting is permitted, as determined and agreed 
to by Contractor and Owner after preshooting and stripping. 


 


b. Above the bottom surface of the rock, where such surface is above the specified bottom 
pay limits. 


 


c. Above planes which are the following distances below and parallel to the bottom of the 
pipe: 


           Pipe Size     Pipe Clearance 
 


    12" or smaller    0.50 ft 
    14" to 27" inclusive   0.75 ft 
    30" to 60" inclusive   1.00 ft 
 
d. Above authorized structure subgrades. 
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e. Between vertical planes separated by a horizontal distance equal to the minimum trench 
width permitted for the size and type of pipe being installed. 


 


f. To vertical surfaces 12 inches outside of the outer faces of masonry manholes, 2 feet 
outside of the outer faces of structures poured against forms, and to the pay limits for 
concrete on concrete items poured directly against the excavation faces. 


 
All rock excavation pay quantities shall be based on the volume of the excavated material in its 
original and undisturbed condition." Measurement shall be the volume, in cubic yards, of rock 
excavated as measured by the linear footage of trench, trench width, and depth of rock removed.  
 
Item 24. Pumping Station Construction 
Pumping station construction will be paid for at the unit price bid. The unit price bid shall 
include furnishing all labor, materials, tools, equipment, and supplies; including excavation and 
backfill, concrete, wetwell manhole, connecting piping between the wetwell manhole and the 
pumping station, discharge piping to the connection with the sewer manhole, overflow piping, 
electrical work, underground electrical conduit, and associated appurtenances, and all else 
required for the installation of the pumping station, complete, tested, and placed into satisfactory 
service, in accordance with the Contract Documents and Plans; including the performance of all 
necessary labor, supervision, and services; and all other costs required to complete the work not 
included under other bid items. 
 
Item 25 - Air Relief Valve(s):  Air relief valve (s) will be paid at unit price bid. The unit price 
bid shall include furnishing all labor, materials, tools, equipment, air relief valve, manhole, and 
associated appurtenances required for the installation of the air relief valve (s) assembly 
complete, tested, and placed into satisfactory service, in accordance with the Contract 
Documents; and all other costs not included under other bid items.  
 
Item 26. Plugging Existing Abandoned Sewers: 
Plugging of existing abandoned sewer lines will be paid for at the unit price bid. The unit price 
bid shall include furnishing all labor, materials, tools, and equipment, including excavation, 
backfill, concrete, including removal and off-site disposal of existing materials traffic control, 
and all else required to abandon the sewer lines, complete, and in accordance with the Contract 
Documents, Plans, or Special Provisions; and all other costs not included under other bid items. 
 
Item 27. Abandoning Existing Manholes: 
Abandoning existing manholes will be paid for at the unit price bid. The unit price bid shall 
include furnishing all labor, materials, tools, and equipment, including excavation, needed to 
remove the top 3 feet of the manhole; placing crushed stone backfill, import soil backfill (to 
facilitate seeding in grassed areas), ABC stone or pit gravel (for paved areas) to match existing 
conditions (paved or unpaved areas), compaction, off-site disposal of existing, traffic control, 
and all else required to abandon the manhole, complete, and in accordance with the Contract 
Documents, Plans, or Special Provisions; and all other costs not included under other bid items. 
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Item 27. Abandonment of Pump Stations 
Abandonment of pump stations will be paid for at the unit price bid. The unit price bid shall 
include furnishing all labor, materials, tools, and equipment, and all else required for the 
abandonment the pump station, complete, and in accordance with the Contract Documents, 
Plans, or Special Provisions; and all other costs required to complete the work not included 
under other bid items. 
 
Item 28. Closed Circuit TV of Sewer  
Closed circuit TV of sewer will be paid for at the unit price bid. The unit price bid shall include 
furnishing all labor, material, tools, equipment, and associated appurtenances required to TV 
sewer mains, and laterals, complete, in accordance with the Contract Documents and Plans; and 
all other costs required to complete the work not include under other bid items. Payment shall be 
contingent upon prior approval of the Utility Owner regarding the video quality and format.  
 
 


End of Section 
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WATERLINE 
 
Item 1. - Mobilization: Mobilization will be paid at the unit price bid. The unit price bid shall 
include costs incurred prior to beginning the Work, including permits, licenses, fees, insurance, 
bonds, equipment mobilization, and other associated expenses, in accordance with the Contract 
Documents. Payment will be limited to 2% of the subtotal bid prior to contingency. One half of 
the amount bid will be paid with the first payment application, and the remainder paid with the 
second payment application. If an amount greater than 2% of the subtotal is entered for 
mobilization, the difference in the percentage entered and 2% of the bid subtotal will be paid on 
the final payment. 
 


Payment will be made according to the Lump Sum bid, in the Unit Price Schedule. 
 
Item 2. - Water main(s): Water main(s) will be paid at the unit price bid measured for payment 
on a horizontal plane after installation of the pipe. Water main(s) that are laid to conform to 
stationed profiles, payment shall be made on linear quantities based on the pipeline stationing as 
determined by surveys made after installation. The measurement of the length of each line or run 
of pipe of each size will begin and end at: 
 


a. The end of the pipe where connected to an existing pipe, fitting, or valve; or at the 
end of a dead-end run. 


 
b. The centerline intersection of run and branch on tees, crosses, or laterals where a 


branch line connecting therewith is constructed under this Contract.  Where a branch 
fitting is installed under this Contract, and the branch or connecting line is to be 
constructed by others at some future date or under another contract, the pay 
measurement will include the entire laying length of the branch or branches of such 
fitting. 


 
c. The measurement of each line of pipe of each size which is to be paid for on a unit 


price basis will be continuous through, and shall include the full laying lengths of, all 
fittings and valves installed between the ends of each line; except that the laying 
lengths of reducers and increasers will be divided equally between the connected pipe 
sizes.  Connected piping for fire hydrants will be measured for payment from the 
center of the main to the hydrant shoe.The unit price bid shall include furnishing all 
labor, materials, tools, equipment pipe; fittings; jointing materials; pipe embedment, 
including furnishing embedment material; pipe laying; and associated appurtenances 
required for the installation of the water main(s) complete, tested, and placed into 
satisfactory service, in accordance with the Contract Documents and plans; and all 
other costs not included under other bid items.  
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Item 3. - Water Main Pipe Material Substitution: Water main pipe material substitution(s) will be 
paid at the unit price bid.   


a. Ductile Iron Pipe (DIP) Substitution(s): The unit price bid shall include furnishing 
all labor, materials, tools, equipment, fittings; jointing materials; pipe embedment, 
including furnishing embedment material; pipe laying; and associated appurtenances 
required for the installation of the ductile iron pipe (DIP) water main complete, 
tested, and placed into satisfactory service, in accordance with the Contract 
Documents and plans; and all other costs not included under other bid items.  This 
bid item pertains to water main pipe material substitutions of push-on joint ductile 
iron pipe in lieu of PVC pipe. 


 


b. Restrained Joint (RJ) Ductile Iron Pipe Substitution(s): The unit price bid shall 
include furnishing all labor, materials, tools, equipment, fittings; jointing materials; 
pipe embedment, including furnishing embedment material; pipe laying; and 
associated appurtenances required for the installation of the restrained joint ductile 
iron pipe (DIP) water main complete, tested, and placed into satisfactory service, in 
accordance with the Contract Documents and plans; and all other costs not included 
under other bid items. This bid item pertains to water main pipe material 
substitutions of RJ ductile iron pipe in lieu of standard push-on joint ductile iron 
pipe.  


 
Item 4. - Connection to Existing (Water) Main: Connections to Existing Water Main(s) will be 
paid at the lump sum price bid.  The lump sum price bid shall include where applicable, 
dewatering the existing water main between the connection and the nearest existing 
sectionalizing valves, removing the existing water main pipe plug, cutting and removing the 
section of existing water main piping, all pipe, fittings, adapters, connecting valve, and 
associated work in replacing the section of main which was removed or furnished and installing 
the tapping sleeve and valve including valve box, jointing materials including gasket and bolts, 
jumpers, and appurtenances, and tapping of the existing water main, and all other work required 
for the installation of the connection complete, tested, and placed into satisfactory service, in 
accordance with the Contract Documents and plans; and all other costs not included under other 
bid items. 
 
Item 5. Trenchless Crossings: Trenchless crossings will be paid at the unit price bid. 
Measurement for payment shall be made horizontally along the longitudinal centerline of the 
boring from end to end of the boring. Separate payment will not be made for smooth steel casing 
pipe or supports which may be needed by Contractor at locations other than where the boring is 
indicated on the Drawings; all such items shall be considered a subsidiary obligation of the 
Contractor. This also includes furnishing and maintaining any safety barriers and/or traffic 
control devices as may be required by State and/or local permit requirements and/or ordinances. 
No payment for bore pit mobilization will be made if the casing is accepted and used. 


 


a. Trenchless Crossing (bore and jack): The unit price bid shall include furnishing all 
labor, materials, tools, equipment, fittings; jointing materials; pipe embedment, 
including furnishing embedment material; installation of smooth steel casing pipe, 
the installation of DIP carrier pipe, including all skids, blocking, spiders, steel straps, 
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jointing materials, end closures, pits, and grouting of the outside annular space; 
associated appurtenances; and furnishing and maintaining any safety barriers and/or 
traffic control devices as may be required by State and/or local permit requirements 
and/or ordinances required for the installation of the dry bore with steel encasement 
complete, tested, and placed into satisfactory service, in accordance with the 
Contract Documents and plans; and all other costs not included under other bid 
items. 


 


b. Trenchless Crossing (tunnel/casing): The unit price bid shall include furnishing all 
labor, materials, tools, and equipment to install the casing/tunnel, including all costs 
in connection with excavation and backfilling, installation of tunnel liner plates and 
/or smooth steel casing pipe, the installation of DIP carrier pipe, including all skids, 
blocking, spiders, steel straps, jointing materials, end closures, pits, and grouting of 
the outside annular space, associated appurtenances; and furnishing and maintaining 
any safety barriers and/or traffic control devices as may be required by State and/or 
local permit requirements and/or ordinances required for the installation of the 
Trenchless Crossing complete, tested, and placed into satisfactory service, in 
accordance with Contract Documents and plans; and all other costs not included 
under other bid items.  


 
c. Dry Bore without Steel Encasement(s):  The unit price bid shall include furnishing 


all labor, materials, tools, and equipment, fittings; jointing materials; pipe 
embedment, including furnishing embedment material; the installation of carrier 
pipe, including all skids, blocking, jointing materials, jacking pipe, end closures, 
jacking pits, stabilized sand backfill and grouting of the outside annular space; 
associated appurtenances; and furnishing and maintaining any safety barriers and/or 
traffic control devices as may be required by State and/or local permit requirements 
and/or ordinances required for the installation of the Trenchless Crossing complete, 
tested, and placed into satisfactory service, in accordance with the Contract 
Documents and plans; and all other costs not included under other bid items. 


 
d. Guaranteed Trenchless Crossing: The unit price bid shall include furnishing all 


labor, materials, tools, equipment, fittings, jointing materials, pipe to install the 
casing, including all costs in connection with excavation and backfilling, installation 
of smooth steel casing pipe or tunnel liner plates, the installation of DIP carrier pipe, 
including all skids, blocking, spiders, steel straps, jointing materials, end closures, 
pits, and grouting of the outside annular space, associated appurtenances; and 
furnishing and maintaining any safety barriers and/or traffic control devices as may 
be required by State and/or local permit requirements and/or ordinances required for 
the installation of the Guaranteed Trenchless Crossing complete, tested, and placed 
into satisfactory service, in accordance with the Contract Documents and plans; and 
all other costs not included under other bid items. 


 
Item 6. - Punch For 2-Inch Water Main(s):  Punch For 2-Inch Water Main(s) will be paid at the 
unit price bid. Measurement for payment shall be made horizontally along the longitudinal 
centerline of the punch from end to end of the punch.  The unit price bid shall include furnishing 
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all labor, materials, tools, pipe laying; and associated appurtenances for punch 2-inch water 
mains(s) complete, tested, and placed into satisfactory service, in accordance with the Contract 
Documents and plans; and all other costs not included under other bid items This item includes 
furnishing all new material, equipment and labor required to drill or punch, without encasement 
pipe, openings 4-inches in diameter, for insertion of 2-inch water mains as specified, and as 
directed by the Engineer, complete in place.  The Engineer will require that all concrete 
driveways, asphalt driveways and asphalt cross roads will be punched unless otherwise directed. 
 
Item 7. - Ductile Iron Pipe (DIP) Fittings 
Ductile iron pipe fittings will be paid for at the unit price bid.  The unit price bid shall include 
furnishing all labor, materials, tools, equipment, and all else required for the installation of 
fittings, complete, tested and placed into operation in accordance with the Contract Documents; 
and all other costs not included under other bid items. 
 NOTE:  
  1. Weight of fittings shall not include glands, nuts, bolts, and gaskets. 


 
  2. Compact fittings may be used on this project.  However, the Owner will pay on 


these items ONLY based on the full size fitting weights AS IF full size fittings 
were used. 


 
Item 8. – Main Line Valves and Valve Boxes:  Main line valve(s) and valve box(es) will be paid 
at the unit price bid.  


a. Gate valve(s) and valve Box(es) The unit price bid shall include furnishing all labor, 
materials, tools, equipment and gate valve, valve box, concrete collars, and 
associated appurtenances required for the installation of the gate valve(s) with valve 
box(es) assembly complete, tested, and placed into satisfactory service, in 
accordance with the Contract Documents and plans; and all other costs not included 
under other bid items  


b. Butterfly (s) and valve Box(es)The unit price bid shall include furnishing all labor, 
materials, tools, equipment and butterfly valve, valve box, concrete collars, and 
associated appurtenances required for the installation of the butterfly valve(s) with 
valve box(es) assembly complete, tested, and placed into satisfactory service, in 
accordance with the Contract Documents and plans; and all other costs not included 
under other bid items. 


 
Item 9. - Tapping Sleeves and Valve(s):  Tapping sleeves and valves will be paid at the unit price 
bid. The unit price bid shall include furnishing all labor, materials, tools, equipment, gate valve, 
valve box, sleeve, concrete collars, and associated appurtenances required for the installation of 
the tapping sleeve with valve assembly complete, tested, and placed into satisfactory service, in 
accordance with the Contract Documents; and all other costs not included under other bid items. 
 
Item 10. - Extension Stem(s):  Extension Stem(s) to valve(s) will be paid at the unit price bid, 
when the operating nut is 3-1/2 feet below finish grade, or when directed by the Engineer.  
Measurement will be made on a vertical foot basis from the stem connection to operating nut 
located 1 foot below finish grade. The unit price bid shall include furnishing all labor, materials, 
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tools, equipment and extension stems with operating nut, and associated appurtenances required 
for the installation of the extension stem(s) assembly complete, tested, and placed into 
satisfactory service, in accordance with the Contract Documents and plans; and all other costs 
not included under other bid items. Extension stem shall provide operating nut one foot below 
finish grade. 
 
Item 11. - Permanent 2-inch Blow Off(s): Permanent 2-inch Blow Off(s) will be paid at unit 
price bid. The unit price bid shall include furnishing all new materials, equipment, 2-inch gate 
valves, mainline plug, 2-inch pipe, valve boxes, soil pipe, concrete pads and labor and associated 
appurtenances for the installation of the permanent blow off(s) assembly complete, tested, and 
placed in satisfactory service, in accordance with the Contract Documents, and all other costs not 
included under other bid items, per the standard WSACC detail. The 2-inch pipe shall be 
Regular Strength (Schedule 40) Red Brass.   
 
Item 12. - Air Relief Valve(s):  Air relief valve (s) will be paid at unit price bid. The unit price 
bid shall include furnishing all labor, materials, tools, equipment, air relief valve, manhole, and 
associated appurtenances required for the installation of the air relief valve (s) assembly 
complete, tested, and placed into satisfactory service, in accordance with the Contract 
Documents; and all other costs not included under other bid items.  
                       
Item 13. - Water Service(s):  Water service(s) will be paid for at the unit price bid.  The unit 
price bid shall include furnishing all labor, material, tools, equipment, connecting to service, 
valves, meter, meter box, valve box, and associated appurtenances required for the installation of 
the new residential water service(s) complete, tested, and placed into satisfactory service, in 
accordance with the Contract Documents; and all other costs not included under other bid items.  
 
Item 14. -Fire Hydrant(s): Fire hydrant(s) will be paid for at the unit price bid.  The unit price 
shall include furnishing all labor, material, tools, equipment, hydrant tee, hydrant, blocking, 
drainage facilities and associated appurtenances, required for the installation of the Fire 
Hydrant(s) complete, tested, and placed into satisfactory service, in accordance with the Contract 
Documents; and all other costs not included under other bid items. Auxiliary gate valve and pipe 
from main to hydrant shoe will be paid for separately. 
 
Item 15. - Fire Hydrant Extension(s): Fire hydrant extensions(s) will be paid for at the unit price 
bid.  The standard minimum 3”-6” bury is excluded from payment under this item but shall be 
included in the fire hydrant pay item. Fire Hydrant Extension Measurement for payment shall be 
made vertical foot basis to the nearest one-half foot. The unit price shall include furnishing all 
labor, material, tools, equipment, pipe embedment, including furnishing embedment material; 
pipe laying; and associated appurtenances, required for the installation of the fire hydrant 
extension(s) complete, tested, and placed into satisfactory service, in accordance with the 
Contract Documents; and all other costs not included under other bid items.  
 
Item 16. - Stone Driveway / Mailbox Pull-off Replacement: Stone driveway / mailbox pull-off 
replacement will be paid at the unit price bid.  The unit price bid shall include furnishing all 
labor, materials, tools, equipment, and all else required for and to excavate and replace 
driveways / pull-offs with a minimum 6" of ABC stone or material to match the existing stone 
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gradation and color.  The width of pay limit shall be as indicated on Typical Street Repair 
standard drawing. 
 
Item 17. - Asphalt Driveway Replacement:  Asphalt driveway replacement will be paid at the 
unit price bid.  The unit price bid shall include furnishing all labor, materials, tools, equipment, 
and all else required for and to replace pavement with 4" compacted ABC base stone with 1-1/2" 
surface course of bituminous concrete pavement to join and match the existing pavement.  The 
width of pay limit shall be as indicated on Typical Street Repair standard drawing. 
 
Item 18. - Concrete Driveway Replacement: Concrete driveway replacement will be paid at the 
unit price bid.  The unit price bid shall include furnishing all labor, materials, tools, equipment, 
and all else required for and to cut, form, pour, and finish concrete not less than 6 inches thick to 
join and match the existing concrete driveways.  The width of pay limit shall be as indicated on 
Typical Street Repair standard drawing. 
 
Item 19. - Stone Roadway Replacement: Stone roadway replacement will be paid at the unit 
price bid.  The unit price bid shall include furnishing all labor, materials, tools, equipment, and 
all else required for and to excavate and replace roadways with 6" ABC stone, or material to 
match existing stone, full width.  The width of pay limit shall be as indicated on Typical Street 
Repair standard drawing. 
 
Item 20. - Asphalt Roadway Replacement: Asphalt roadway replacement will be paid at the unit 
price bid.  The unit price bid shall include furnishing all labor, materials, tools, equipment, and 
all else required for and to replace pavement with 10" compacted ABC coarse aggregate with 2" 
surface course bituminous paving or, 8" compacted black base, and 2" of surface course 
bituminous paving to join and match the existing pavement.  The width of pay limit shall be as 
indicated on Typical Street Repair standard drawing. 
 
Item 21. Stabilization Stone 
Stabilization stone will be paid for at the unit price bid. The unit price bid shall include 
furnishing all labor, materials, tools, equipment, delivery, handling, placement, compaction and 
all else required for the installation of the stabilization stone complete, and placed into 
satisfactory service, in accordance with the Contract Documents and Plans; and all other costs 
not included under other bid items. Payment shall be based on the actual volume installed, in 
cubic yards, as measured by the lineal footage of trench, trench width, and depth of stone, and, as 
required by the Engineer/Owner and as specified in the Earthwork Section 02200. 
 
Item 22. - Seeding and Mulching:  Final seeding and any necessary reseeding shall be paid at the 
unit price bid. Measurement will be made along the centerline of the sewer or waterline.  
Separate payment for seeding and mulching will not be made along sewer laterals or water 
services.  All costs for seeding and mulching and associated work along sewer laterals and water 
services shall be included in the unit price bid.  The unit price bid for seeding shall include all 
seeding work where specified and required as a result of surface vegetation disturbed during the 
execution of this Contract.  The unit price shall include finish grading, the furnishing and 
spreading of topsoil, seed bed preparation, seed fertilizing and mulch materials, seeding, 
fertilizing, planting, mulching, maintenance operations, and all other work required to complete 







 
WSACC 01025 
Std Spec -18- 
Latest Revision 8/06 


the seeding work and the establishment of a permanent ground cover, not included under other 
bid items. 
 
Item 23. – Sedimentation and Erosion Control Devices:  Sedimentation and erosion control 
measures shall be paid at the unit price bid.  The unit price bid for sedimentation and erosion 
control shall include all costs for furnishing all materials, equipment and labor, and all other 
work required to install and maintain erosion control measures and temporary seeding as 
indicated on the Drawings which is not included under another bid item. 
 
If sedimentation and erosion control measures, in addition to those specified and required on the 
Drawings, are required by NCDENR due to the actions or processes of the Contractor, all costs 
shall be at the Contractor's expense and shall be at no additional cost to the Owner. 
 


A. Temporary Check Dams 
B. Sediment Fencing 
C. Inlet Protection 
D. Temporary Diversion Ditches 
E. Temporary Construction Exit 
F. Temporary Stream Crossings 
G. Erosion Control Matting – square yard 
H. Rip-Rap – square yard 


 
Item 24. Remove and Replace Storm Drains 
Removal and replacement of storm drains shall be paid for the unit price bid. The unit price bid 
shall include furnishing all materials, tools, equipment, embedment material, labor, and 
associated appurtenances required to remove and replace any storm drain in conflict with the 
alignment of the proposed watermain, as indicate in the Contract Documents and Plans; and all 
other costs not included under other bid items. Payment will be considered when the conflicting 
storm drain is within 3.5 feet of the centerline of the proposed watermain. 
 
Item 25. Abandonment of wells and/or existing water mains:  Abandonment of wells and 
existing watermains shall be paid at the unit price bid. This items includes furnishing all 
materials, equipment, and labor required for the abandon the wells and/or waterlines, as specified 
in the Contract Documents and Plans or Special Provisions. 
 


A. Wells – unit price bid – Lump Sum 
 


B. Waterlines – unit price bid – linear feet 
 
 


End of Section 
 





		Item 1. Mobilization

		Item 2. PVC Sewer

		Item 3. Ductile Iron Pipe (DIP) Substitution

		Item 4. Trenchless Crossing – Trenchless crossings will be paid at the unit price bid. Measurement for payment shall be made horizontally along the longitudinal centerline of the boring from end to end of the boring. Separate payment will not be made for smooth steel casing pipe or supports which may be needed by Contractor at locations other than where the boring is indicated on the Drawings; all such items shall be considered a subsidiary obligation of the Contractor. This also includes furnishing and maintaining any safety barriers and/or traffic control devices as may be required by State and/or local permit requirements and/or ordinances. No payment for bore pit mobilization will be made if the casing is accepted and used.

		a. Trenchless Crossing (bore and jack): The unit price bid shall include furnishing all labor, materials, tools, equipment, fittings; jointing materials; pipe embedment, including furnishing embedment material; installation of smooth steel casing pipe, the installation of DIP carrier pipe, including all skids, blocking, spiders, steel straps, jointing materials, end closures, pits, and grouting of the outside annular space; associated appurtenances; and furnishing and maintaining any safety barriers and/or traffic control devices as may be required by State and/or local permit requirements and/or ordinances required for the installation of the dry bore with steel encasement complete, tested, and placed into satisfactory service, in accordance with the Contract Documents and plans; and all other costs not included under other bid items.

		b. Trenchless Crossing (tunnel/casing): The unit price bid shall include furnishing all labor, materials, tools, and equipment to install the casing/tunnel, including all costs in connection with excavation and backfilling, installation of tunnel liner plates and /or smooth steel casing pipe, the installation of DIP carrier pipe, including all skids, blocking, spiders, steel straps, jointing materials, end closures, pits, and grouting of the outside annular space, associated appurtenances; and furnishing and maintaining any safety barriers and/or traffic control devices as may be required by State and/or local permit requirements and/or ordinances required for the installation of the Trenchless Crossing complete, tested, and placed into satisfactory service, in accordance with Contract Documents and plans; and all other costs not included under other bid items.

		c. Guaranteed Trenchless Crossing: The unit price bid shall include furnishing all labor, materials, tools, equipment, fittings, jointing materials, pipe to install the casing, including all costs in connection with excavation and backfilling, installation of smooth steel casing pipe or tunnel liner plates, the installation of DIP carrier pipe, including all skids, blocking, spiders, steel straps, jointing materials, end closures, pits, and grouting of the outside annular space, associated appurtenances; and furnishing and maintaining any safety barriers and/or traffic control devices as may be required by State and/or local permit requirements and/or ordinances required for the installation of the Guaranteed Trenchless Crossing complete, tested, and placed into satisfactory service, in accordance with the Contract Documents and plans; and all other costs not included under other bid items.

		Item 5. Tie to Existing Sewer System

		Item 6. Standard Manholes

		Item7. Manhole Additional Depth

		a. Inside Drop Connections - The unit price bid shall include furnishing all labor, materials, tools, equipment, jointing material, fittings, embedment material and placement, drop assembly, drop pipe, and associated appurtenances required for the installation of an Inside Drop Connection of three (3) vertical feet, measured from the elevation of the inlet invert to the elevation of the outlet invert connection, complete, tested and placed into satisfactory service, in accordance with the Contract Documents and Plans; and all other costs not included under other bid items. Manholes which are to be fitted with Inside /Outside Drop Connections will be paid for at the unit price bid for Standard Manholes, and/or Manhole Additional Depth.

		b. Outside Drop Connections - The unit price bid shall include furnishing all labor, materials, tools, equipment, jointing material, fittings, embedment material and placement, drop assembly, drop pipe, concrete encasement, and associated appurtenances required for the installation of an Outside Drop Connection of three (3) vertical feet, measured from the elevation of the inlet invert to the elevation of the outlet invert connection, complete, tested and placed into satisfactory service, in accordance with the Contract Documents and Plans; and all other costs not included under other bid items. Manholes which are to be fitted with Inside /Outside Drop Connections will be paid for at the unit price bid for Standard Manholes, and/or Manhole Additional Depth.

		c. Extra Depth Inside/Outside Drop Connections – The unit price bid shall include furnishing all labor, materials, tools, equipment, jointing material, fittings, embedment material and placement, drop assembly, drop pipe, concrete encasement, and associated appurtenances required to install Inside/Outside Drop Connection(s) to a depth greater than three (3) feet, complete, tested and placed into satisfactory service, in accordance with the Contract Documents and Plans; and all other costs not included under other bid items.

		Item 9. Vent Pipe

		Item 10. 4” Sewer Lateral Installation

		Item 11. 6” Sewer Lateral Installation

		Item 12. Stone Driveway / Mailbox Pull-off Replacement

		Item13. Asphalt Driveway Replacement

		Item14. Concrete Driveway Replacement

		Item 15. Stone Roadway Replacement

		Item 16. Asphalt Roadway Replacement 

		Item 17. Stabilization Stone

		Item 18. Clearing, Grubbing, and Disposal of Debris

		Item 19. Seeding and Mulching

		Item 20. Sedimentation and Erosion Control Devices

		Item 21. Remove and Replace Storm Drains

		Item 23. Rock Excavation (Remove Rock Excavation item for all WSACC Projects)

		Item 24. Pumping Station Construction

		Item 27. Abandonment of Pump Stations

		Item 28. Closed Circuit TV of Sewer 



		Payment will be made according to the Lump Sum bid, in the Unit Price Schedule.

		Item 3. - Water Main Pipe Material Substitution: Water main pipe material substitution(s) will be paid at the unit price bid.  

		a. Ductile Iron Pipe (DIP) Substitution(s): The unit price bid shall include furnishing all labor, materials, tools, equipment, fittings; jointing materials; pipe embedment, including furnishing embedment material; pipe laying; and associated appurtenances required for the installation of the ductile iron pipe (DIP) water main complete, tested, and placed into satisfactory service, in accordance with the Contract Documents and plans; and all other costs not included under other bid items.  This bid item pertains to water main pipe material substitutions of push-on joint ductile iron pipe in lieu of PVC pipe.

		b. Restrained Joint (RJ) Ductile Iron Pipe Substitution(s): The unit price bid shall include furnishing all labor, materials, tools, equipment, fittings; jointing materials; pipe embedment, including furnishing embedment material; pipe laying; and associated appurtenances required for the installation of the restrained joint ductile iron pipe (DIP) water main complete, tested, and placed into satisfactory service, in accordance with the Contract Documents and plans; and all other costs not included under other bid items. This bid item pertains to water main pipe material substitutions of RJ ductile iron pipe in lieu of standard push-on joint ductile iron pipe. 

		Item 4. - Connection to Existing (Water) Main: Connections to Existing Water Main(s) will be paid at the lump sum price bid.  The lump sum price bid shall include where applicable, dewatering the existing water main between the connection and the nearest existing sectionalizing valves, removing the existing water main pipe plug, cutting and removing the section of existing water main piping, all pipe, fittings, adapters, connecting valve, and associated work in replacing the section of main which was removed or furnished and installing the tapping sleeve and valve including valve box, jointing materials including gasket and bolts, jumpers, and appurtenances, and tapping of the existing water main, and all other work required for the installation of the connection complete, tested, and placed into satisfactory service, in accordance with the Contract Documents and plans; and all other costs not included under other bid items.

		Item 5. Trenchless Crossings: Trenchless crossings will be paid at the unit price bid. Measurement for payment shall be made horizontally along the longitudinal centerline of the boring from end to end of the boring. Separate payment will not be made for smooth steel casing pipe or supports which may be needed by Contractor at locations other than where the boring is indicated on the Drawings; all such items shall be considered a subsidiary obligation of the Contractor. This also includes furnishing and maintaining any safety barriers and/or traffic control devices as may be required by State and/or local permit requirements and/or ordinances. No payment for bore pit mobilization will be made if the casing is accepted and used.

		a. Trenchless Crossing (bore and jack): The unit price bid shall include furnishing all labor, materials, tools, equipment, fittings; jointing materials; pipe embedment, including furnishing embedment material; installation of smooth steel casing pipe, the installation of DIP carrier pipe, including all skids, blocking, spiders, steel straps, jointing materials, end closures, pits, and grouting of the outside annular space; associated appurtenances; and furnishing and maintaining any safety barriers and/or traffic control devices as may be required by State and/or local permit requirements and/or ordinances required for the installation of the dry bore with steel encasement complete, tested, and placed into satisfactory service, in accordance with the Contract Documents and plans; and all other costs not included under other bid items.

		c. Dry Bore without Steel Encasement(s):  The unit price bid shall include furnishing all labor, materials, tools, and equipment, fittings; jointing materials; pipe embedment, including furnishing embedment material; the installation of carrier pipe, including all skids, blocking, jointing materials, jacking pipe, end closures, jacking pits, stabilized sand backfill and grouting of the outside annular space; associated appurtenances; and furnishing and maintaining any safety barriers and/or traffic control devices as may be required by State and/or local permit requirements and/or ordinances required for the installation of the Trenchless Crossing complete, tested, and placed into satisfactory service, in accordance with the Contract Documents and plans; and all other costs not included under other bid items.

		d. Guaranteed Trenchless Crossing: The unit price bid shall include furnishing all labor, materials, tools, equipment, fittings, jointing materials, pipe to install the casing, including all costs in connection with excavation and backfilling, installation of smooth steel casing pipe or tunnel liner plates, the installation of DIP carrier pipe, including all skids, blocking, spiders, steel straps, jointing materials, end closures, pits, and grouting of the outside annular space, associated appurtenances; and furnishing and maintaining any safety barriers and/or traffic control devices as may be required by State and/or local permit requirements and/or ordinances required for the installation of the Guaranteed Trenchless Crossing complete, tested, and placed into satisfactory service, in accordance with the Contract Documents and plans; and all other costs not included under other bid items.

		Item 7. - Ductile Iron Pipe (DIP) Fittings

		Item 8. – Main Line Valves and Valve Boxes:  Main line valve(s) and valve box(es) will be paid at the unit price bid. 

		a. Gate valve(s) and valve Box(es) The unit price bid shall include furnishing all labor, materials, tools, equipment and gate valve, valve box, concrete collars, and associated appurtenances required for the installation of the gate valve(s) with valve box(es) assembly complete, tested, and placed into satisfactory service, in accordance with the Contract Documents and plans; and all other costs not included under other bid items 

		b. Butterfly (s) and valve Box(es)The unit price bid shall include furnishing all labor, materials, tools, equipment and butterfly valve, valve box, concrete collars, and associated appurtenances required for the installation of the butterfly valve(s) with valve box(es) assembly complete, tested, and placed into satisfactory service, in accordance with the Contract Documents and plans; and all other costs not included under other bid items.

		Item 13. - Water Service(s):  Water service(s) will be paid for at the unit price bid.  The unit price bid shall include furnishing all labor, material, tools, equipment, connecting to service, valves, meter, meter box, valve box, and associated appurtenances required for the installation of the new residential water service(s) complete, tested, and placed into satisfactory service, in accordance with the Contract Documents; and all other costs not included under other bid items. 

		Item 14. -Fire Hydrant(s): Fire hydrant(s) will be paid for at the unit price bid.  The unit price shall include furnishing all labor, material, tools, equipment, hydrant tee, hydrant, blocking, drainage facilities and associated appurtenances, required for the installation of the Fire Hydrant(s) complete, tested, and placed into satisfactory service, in accordance with the Contract Documents; and all other costs not included under other bid items. Auxiliary gate valve and pipe from main to hydrant shoe will be paid for separately.

		Item 15. - Fire Hydrant Extension(s): Fire hydrant extensions(s) will be paid for at the unit price bid.  The standard minimum 3”-6” bury is excluded from payment under this item but shall be included in the fire hydrant pay item. Fire Hydrant Extension Measurement for payment shall be made vertical foot basis to the nearest one-half foot. The unit price shall include furnishing all labor, material, tools, equipment, pipe embedment, including furnishing embedment material; pipe laying; and associated appurtenances, required for the installation of the fire hydrant extension(s) complete, tested, and placed into satisfactory service, in accordance with the Contract Documents; and all other costs not included under other bid items. 

		Item 16. - Stone Driveway / Mailbox Pull-off Replacement: Stone driveway / mailbox pull-off replacement will be paid at the unit price bid.  The unit price bid shall include furnishing all labor, materials, tools, equipment, and all else required for and to excavate and replace driveways / pull-offs with a minimum 6" of ABC stone or material to match the existing stone gradation and color.  The width of pay limit shall be as indicated on Typical Street Repair standard drawing.

		Item 17. - Asphalt Driveway Replacement:  Asphalt driveway replacement will be paid at the unit price bid.  The unit price bid shall include furnishing all labor, materials, tools, equipment, and all else required for and to replace pavement with 4" compacted ABC base stone with 1-1/2" surface course of bituminous concrete pavement to join and match the existing pavement.  The width of pay limit shall be as indicated on Typical Street Repair standard drawing.

		Item 18. - Concrete Driveway Replacement: Concrete driveway replacement will be paid at the unit price bid.  The unit price bid shall include furnishing all labor, materials, tools, equipment, and all else required for and to cut, form, pour, and finish concrete not less than 6 inches thick to join and match the existing concrete driveways.  The width of pay limit shall be as indicated on Typical Street Repair standard drawing.

		Item 19. - Stone Roadway Replacement: Stone roadway replacement will be paid at the unit price bid.  The unit price bid shall include furnishing all labor, materials, tools, equipment, and all else required for and to excavate and replace roadways with 6" ABC stone, or material to match existing stone, full width.  The width of pay limit shall be as indicated on Typical Street Repair standard drawing.

		Item 20. - Asphalt Roadway Replacement: Asphalt roadway replacement will be paid at the unit price bid.  The unit price bid shall include furnishing all labor, materials, tools, equipment, and all else required for and to replace pavement with 10" compacted ABC coarse aggregate with 2" surface course bituminous paving or, 8" compacted black base, and 2" of surface course bituminous paving to join and match the existing pavement.  The width of pay limit shall be as indicated on Typical Street Repair standard drawing.

		Item 21. Stabilization Stone

		Item 22. - Seeding and Mulching:  Final seeding and any necessary reseeding shall be paid at the unit price bid. Measurement will be made along the centerline of the sewer or waterline.  Separate payment for seeding and mulching will not be made along sewer laterals or water services.  All costs for seeding and mulching and associated work along sewer laterals and water services shall be included in the unit price bid.  The unit price bid for seeding shall include all seeding work where specified and required as a result of surface vegetation disturbed during the execution of this Contract.  The unit price shall include finish grading, the furnishing and spreading of topsoil, seed bed preparation, seed fertilizing and mulch materials, seeding, fertilizing, planting, mulching, maintenance operations, and all other work required to complete the seeding work and the establishment of a permanent ground cover, not included under other bid items.

		Item 23. – Sedimentation and Erosion Control Devices:  Sedimentation and erosion control measures shall be paid at the unit price bid.  The unit price bid for sedimentation and erosion control shall include all costs for furnishing all materials, equipment and labor, and all other work required to install and maintain erosion control measures and temporary seeding as indicated on the Drawings which is not included under another bid item.

		Item 24. Remove and Replace Storm Drains








Section 01070 - ABBREVIATIONS OF TERMS AND ORGANIZATIONS 
1. LIST OF ABBREVIATIONS. Reference to standards and organizations in these Specifications shall be by 


the following abbreviated letter designations: 
AASHTO  American Association of State Highway and Transportation Officials 
ACI  American Concrete Institute 
ACPA  American Concrete Pipe Association 
AFBMA  Antifriction Bearing Manufacturers Association 
AGC  Associated General Contractors 
AISC  American Institute of Steel Construction 
AISI  American Iron and Steel Institute 
ANSI  American National Standards Institute 
API  American Petroleum Institute 
ASCE  American Society of Civil Engineers 
ASME  American Society of Mechanical Engineers 
ASSE  American Society of Sanitary Engineers 
ASTM  American Society for Testing and Materials 
AWG  American Wire Gauge 
AWS  American Welding Society 
AWWA  American Water Works Association 
CRSI  Concrete Reinforcing Steel Institute 
CS  Commercial Standard (U.S. Department of Commerce) 
DIPRA  Ductile Iron Pipe Research Association 
EJCDC  Engineers' Joint Contract Documents Committee 
EPA  Environmental Protection Agency 
FAA  Federal Aviation Administration 
Fed Spec  Federal Specification 
FHWA  Federal Highway Administration 
FIA  Factory Insurance Association 
FM  Factory Mutual  
IEEE  Institute of Electrical and Electronics Engineers 
IRI  Industrial Risk Insurers 
MHI  Materials Handling Institute 
MIL  Military Specification 
NBS  National Bureau of Standards 
NCDENR  North Carolina Department of Environment and Natural Resources 
NCDOL  North Carolina Department of Labor 
NCDOT  North Carolina Department of Transportation 
NCSPA  National Corrugated Steel Pipe Association 
NEC  National Electrical Code 
NECA  National Electrical Contractors Association 
NEMA  National Electrical Manufacturers Association 
NFPA  National Fire Protection Association 
NIST  National Institute of Standards and Technology 
NPC  National Plumbing Code 
NPT  National Pipe Thread 
NRMCA  National Ready Mixed Concrete Association 
NSC  National Safety Council 
NSF  National Sanitation Foundation 
OSHA  Occupational Safety and Health Administration 
PCA  Portland Cement Association 
PCI  Prestressed Concrete Institute 
PS  Product Standard 
SAE  Society of Automotive Engineers 
SPFA  Steel Plate Fabricators Association 
UL  Underwriters Laboratories 
USBR  U.S. Bureau of Reclamation 


End of Section 
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Section 01300 - SUBMITTALS 


1. PROGRESS SCHEDULE. After the preconstruction conference and before Work is 
started, Contractor shall submit to Owner for review a schedule of the proposed 
construction operations. The progress schedule shall indicate the sequence of the Work, 
the time of starting and completion of each part, and the time for making connections to 
existing piping, structures, or facilities.  


At least every 90 days the schedule shall be revised as necessary to reflect changes in the 
progress of the Work. 


Owner may require Contractor, at Contractor's expense, to add to his plant, equipment, or 
construction forces, as well as increase the working hours, if operations fall behind 
schedule at any time during the construction period. 


2. PROGRESS REPORTS. A progress report shall be furnished to Owner with each 
Application for Payment. If the Work falls behind schedule, Contractor shall submit 
additional progress reports at such intervals as Owner may request. 


Each progress report shall include sufficient narrative to describe current and anticipated 
delaying factors, their effect on the progress schedule, and proposed corrective actions. 
Any Work reported complete, but which is not readily apparent to Owner, must be 
substantiated with satisfactory evidence. 


Each progress report shall also include three prints of the accepted graphic schedule 
marked to indicate actual progress. 


3. SCHEDULE OF PAYMENTS. Within 15 days after award of contract, Contractor 
shall furnish to Owner a schedule of estimated monthly payments. The schedule shall be 
revised and resubmitted each time an Application for Payment varies more than 
10 percent from the estimated payment schedule. 


4. SCHEDULE OF SHOP DRAWINGS. Within 3 days after award of contract, 
Contractor shall submit a schedule of shop drawings. 


5. LIST OF SUBCONTRACTORS. Within 3 days after award of contract, Contractor 
shall submit a list of subcontractors. 


6. LIST OF PROPOSED MATERIALS. Within 15 days after award of contract, 
Contractor shall submit a list of proposed materials. 


7. LIST OF EMERGENCY CONTACTS. Within 15 days after award of contract, 
Contractor shall submit a list of four names for emergency contact. 


8. SUBMISSION OF SCHEDULES. As indicated above, the schedule of payments, 
schedule of shop drawings, list of subcontractors, list of proposed materials, and list of 
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emergency contacts shall be submitted within 15 days after the award of contract. Partial 
payment invoices will not be processed until these items are properly submitted and 
accepted. 


9. SURVEY DATA. All field books, notes, and other data developed by Contractor in 
performing surveys required as part of the Work shall be available to Owner for 
examination throughout the construction period. All such data shall be submitted to 
Owner with the other documentation required for final acceptance of the Work. 


10. SHOP DRAWINGS AND ENGINEERING DATA.  


10.01. General. Shop Drawings and engineering data covering all equipment and 
materials which will become a permanent part of the Work under this Contract shall be 
submitted to the Owner for review. The data shall include drawings and descriptive 
information in sufficient detail to show the kind, size, arrangement, and operation of 
component materials and devices; the external connections, anchorages, and supports 
required; performance characteristics; and dimensions needed for installation and 
correlation with other materials and equipment. 


All submittals, regardless of origin, shall be stamped with the approval of Contractor and 
identified with the name and number of this Contract, Contractor's name, and references 
to applicable specification paragraphs and Contract Drawings. Each submittal shall 
indicate the intended use of the item in the Work. When catalog pages are submitted, 
applicable items shall be clearly identified and inapplicable data crossed out. The current 
revision, issue number, and date shall be indicated on all drawings and other descriptive 
data. 


Contractor's stamp of approval is a representation to Owner that Contractor accepts full 
responsibility for determining and verifying all quantities, dimensions, field construction 
criteria, materials, catalog numbers, and similar data, and that he has reviewed and 
coordinated each submittal with the requirements of the Work and the Contract 
Documents. 


Contractor shall accept full responsibility for the completeness of each submission. When 
an item consists of components from several sources, Contractor shall submit a complete 
initial submittal including all components. 


All deviations from the Contract Documents shall be identified on each submittal and 
shall be tabulated in Contractor's letter of transmittal. Such submittals shall, as pertinent 
to the deviation, indicate essential details of all changes proposed by Contractor 
(including modifications to other facilities that may be a result of the deviation) and all 
required piping and wiring diagrams. 


Five copies (or one reproducible copy) of each drawing and necessary data shall be 
submitted to Owner. Owner will return two marked copies (or one marked reproducible 
copy) to Contractor. Facsimile (fax) copies will not be acceptable. Owner will not accept 
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submittals from anyone but Contractor. Submittals shall be consecutively numbered in 
direct sequence of submittal and without division by subcontracts or trades.  


10.02. Owner's Review of Drawings and Data. Owner's review of drawings and data 
submitted by Contractor will cover only general conformity to the Drawings and 
Specifications, external connections, and dimensions which affect the layout. Owner's 
review does not indicate a thorough review of all dimensions, quantities, and details of 
the material, equipment, device, or item shown. Owner's review shall not relieve 
Contractor of Contractor's responsibility for errors, omissions, or deviations in the 
drawings and data, nor of sole responsibility for compliance with the Contract 
Documents.  


Owner's submittal review period shall be 21 consecutive calendar days in length and shall 
commence on the first calendar day immediately following the date of arrival of the 
submittal or resubmittal in Owner's office. The time required to mail the submittal or 
resubmittal back to Contractor shall not be considered a part of the submittal review 
period.  


When the drawings and data are returned marked "NOT ACCEPTABLE" or 
"RETURNED FOR CORRECTION", the corrections shall be made as noted thereon and 
as instructed by Owner and five corrected copies (or one corrected reproducible copy) 
resubmitted. Facsimile (fax) copies will not be acceptable. 


When the drawings and data are returned marked "EXCEPTIONS NOTED", "NO 
EXCEPTIONS NOTED", or "RECORD COPY", no additional copies need be furnished 
unless requested by Owner at time of review. 


10.03. Resubmittal of Drawings and Data. Contractor shall accept full responsibility for 
the completeness of each resubmittal. Contractor shall verify that all corrected data and 
additional information previously requested by Owner are provided on the resubmittal. 


When corrected copies are resubmitted, Contractor shall in writing direct specific 
attention to all revisions and shall list separately any revisions made other than those 
called for by Owner on previous submissions. 


Requirements specified for initial submittals shall also apply to resubmittals. 
Resubmittals shall bear the number of the first submittal followed by a letter (A, B, etc.) 
to indicate the sequence of the resubmittal. 


If more than one resubmission is required because of failure of Contractor to provide all 
previously requested corrected data or additional information, Contractor shall reimburse 
Owner for the charges of Owner for review of the additional resubmissions. This does not 
include initial submittal data such as shop tests and field tests which are submitted after 
initial submittal. 
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Resubmittals shall be made within 30 days of the date of the letter returning the material 
to be modified or corrected, unless within 14 days Contractor submits an acceptable 
request for an extension of the stipulated time period, listing the reasons the resubmittal 
cannot be completed within that time. 


Any need for more than one resubmission, or any other delay in obtaining Owner's 
review of submittals, will not entitle Contractor to extension of the Contract Times unless 
delay of the Work is directly caused by a change in the Work authorized by a Change 
Order or by failure of Owner to review any submittal within the submittal review period 
specified herein and to return the submittal to Contractor.  


11. OPERATION AND MAINTENANCE DATA AND MANUALS. Adequate 
operation and maintenance information shall be supplied for all equipment requiring 
maintenance or other attention. The equipment Supplier shall prepare an operation and 
maintenance manual for the items listed below: 


Butterfly valves 


Gate valves 


Pumping units 


Meters 


Check valves 


Electrical equipment 


Operation and maintenance manuals shall include the following: 


a. Equipment function, normal operating characteristics, and limiting 
conditions.  


b. Assembly, installation, alignment, adjustment, and checking instructions.  
c. Operating instructions for startup, routine and normal operation, regulation 


and control, shutdown, and emergency conditions.  
d. Lubrication and maintenance instructions.  
e. Guide to "troubleshooting".  
f. Parts lists and predicted life of parts subject to wear.  
g. Outline, cross-section, and assembly drawings; engineering data; and 


wiring diagrams.  
h. Test data and performance curves, where applicable.  
i. Any other items requested by the owner. 


The operation and maintenance manuals shall be in addition to any instructions or parts 
lists packed with or attached to the equipment when delivered, or which may be required 
by Contractor. 
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Manuals and other data shall be printed on heavy, first quality paper, 8-1/2 by 11 inch 
size, with standard three-hole punching. Drawings and diagrams shall be reduced to 8-1/2 
by 11 inches or 11 by 17 inches. Where reduction is not practicable, larger drawings shall 
be folded separately and placed in envelopes which are bound into the manuals. Each 
envelope shall bear suitable identification on the outside. Three copies of the manual 
shall be provided. 


All material shall be marked with project identification, and inapplicable information 
shall be marked out or deleted. 


Shipment of equipment will not be considered complete until all required manuals and 
data have been received. 


12. LAYOUT DATA. Contractor shall keep neat and legible notes of measurements and 
calculations made by him in connection with the layout of the Work. Copies of such data 
shall be furnished to the Owner for use in checking Contractor's layout as provided in the 
project requirements section. All such data considered of value to Owner will be 
transmitted to Owner with other records upon completion of the Work. 


13. CONSTRUCTION PHOTOGRAPHS. Contractor shall video tape the entire 
alignment and submit the tape on standard VHS format for approval by Engineer prior to 
beginning any clearing. 


  


End of Section 
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Section 01400 - QUALITY CONTROL 
 
 
1.  TESTING SERVICES.  All tests to determine compliance with the Contract Documents shall 
be performed by an independent commercial testing firm acceptable to Owner.  The testing 
firm's laboratory shall be staffed with experienced technicians, properly equipped and fully 
qualified to perform the tests in accordance with the specified standards. 
 
Testing services provided by Owner are for the sole benefit of Owner; however, test results shall 
be available to Contractor.  Testing necessary to satisfy Contractor's internal quality control 
procedures shall be the sole responsibility of Contractor.   
 
1.01.  Testing Services Furnished by Contractor.  Unless otherwise specified, Contractor shall 
provide all testing services in connection with the following:    
 
 Concrete materials and mix designs.   
 
 Asphaltic concrete materials and mix designs.   
 
 Embedment, fill, and backfill materials.   
  
 All other tests and engineering data required for Owner's review of materials and 


equipment proposed to be used in the Work.   
 
Contractor shall obtain Owner's acceptance of the testing firm before having services performed, 
and shall pay all costs for these testing services. 
 
1.02.  Testing Services Furnished by Owner.  Unless otherwise specified, Owner shall provide 
for tests made on the following materials and equipment: 
 
 Concrete. 
 
 Asphaltic concrete. 
 
 Moisture-density and relative density tests on embedment, fill, and backfill materials.   
 
 In-place field density tests on embedments, fills, and backfill. 
 
 Other materials and equipment at the discretion of Owner. 
 
Testing, including sampling, will be performed by Owner or the testing firm's laboratory 
personnel, in the general manner indicated in the Specifications.  Owner shall determine the 
exact time, location, and number of tests, including samples. 
 
Arrangements for delivery of samples and test specimens to the testing firm's laboratory will be 
made by Owner.  The testing firm's laboratory shall perform all laboratory tests within a 
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reasonable time consistent with the specified standards and shall furnish a written report of each 
test. 
 
Contractor shall furnish all sample materials and cooperate in the testing activities, including 
sampling.  Contractor shall interrupt the Work when necessary to allow testing, including 
sampling, to be performed.  Contractor shall have no claim for an increase in Contract Price or 
Contract Times due to such interruption.  When testing activities, including sampling, are 
performed in the field by Owner or the testing firm's laboratory personnel, Contractor shall 
furnish personnel and facilities to assist in the activities. 
 
If initial tests performed by Owner fail to meet the requirements of the specifications, Contractor 
shall reimburse Owner for all costs associated with retesting. 
 
Contractor shall reimburse Owner for all testing services which are not properly scheduled. 
 
1.03.  Transmittal of Test Reports.  Written reports of tests and engineering data furnished by 
Contractor for Owner's review of materials and equipment proposed to be used in the Work shall 
be submitted as specified for Shop Drawings. 
 


End of Section 
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Section 01500 – TEMPORARY FACILITIES 
 
1.  WATER.  Water in reasonable amounts required for an in connection with the Work to be 
performed will be furnished at locations as approved by Owner at rates specified by Owner and 
in accordance with the federal, state and local regulations, ordinances and policies.  Contractor 
shall furnish necessary pipe, hose, reduced pressure zone back flow device, as approved by the 
Owner and meter approved by Owner, nozzles, and tools and shall perform all necessary labor. 
Contractor shall ensure that the equipment has been inspected by and approved by the Owner 
and has obtained the applicable permits and certifications prior to water system connection.  
Contractor shall make arrangements with the Owner (who will fix the location, time, rate, and 
duration of each withdrawal from the distribution system) as to the amount of water required and 
the time when the water will be needed.  Unnecessary waste of water will not be tolerated.  
Special hydrant wrenches shall be used for opening and closing fire hydrants.  In no case shall 
pipe wrenches be used for this purpose. 
 
If Contractor wastes water, as determined by Owner, Contractor shall be required to obtain all 
remaining water necessary for completion of the Work measured through a meter and at the 
Contractor’s expense. 
 
2.  POWER.  Contractor shall provide all power for any other use by Contractor.  This service 
shall be installed by a licensed electrical contractor.  Lighting shall be provided by the Contractor 
in all spaces as times necessary for good and proper workmanship, for inspection, and for safety. 
Contractor must obtain all necessary permits and provide copies of the permits to the Owner 
prior to initiating the work.  
 
3.  SANITARY FACILITIES.   Contractor shall furnish temporary sanitary facilities at the site, 
as provided herein, for the needs of all construction workers and others performing work or 
furnishing services on the Project, in compliance with the state health department regulations. 
 
Sanitary facilities shall be of reasonable capacity, properly maintained throughout the 
construction period, and obscured from public view to the greatest practical extent.  If toilets of 
the chemically treated type are used, at least one toilet will be furnished for each 20 men.  
Contractor shall enforce the use of such sanitary facilities by all personnel at the site. 
 
 4.   MAINTENANCE OF TRAFFIC.   Contractor shall obtain the required approvals 
encroachments, and permits from State of North Carolina Department of Transportation and or 
the Owner as applicable prior to initiating any work within highway or road rights-of-ways or in 
Owner streets.  Contractor shall conduct his work to interfere as little as possible with public 
travel, whether vehicular or pedestrian.  Whenever it is necessary to cross, obstruct, or close 
roads, driveways, and walks, whether public or private, Contractor shall provide and maintain 
suitable and safe bridges, detours, or other temporary expedients for the accommodation of 
public and private travel, and shall give reasonable notice to owners of private drives before 
interfering with them.  Such maintenance of traffic will not be required when Contractor has 
obtained permission from the owner and tenant of private property, or from the authority having 
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jurisdiction over public property involved, and submit written documentation of such agreements 
to the Owner prior to obstruct traffic at the designated point. 
 
In making open-cut street crossings, Contractor shall not block more than one half of the street at 
a time.  Whenever possible, Contractor shall widen the shoulder on the opposite side to facilitate 
traffic flow.  Temporary surfacing shall be provided as necessary on shoulders. 
 
All work performed within the highway rights-of-way or in Owner streets shall be in accordance 
with the State of North Carolina Department of Transportation “Policies, North Carolina State 
Traffic Control Guidelines”, OSHA Regulations, and Procedures for Accommodating Utilities 
on Highway Rights-of-Way and shall be approved by Owner. 
 
4.01.   Temporary Bridges.   Contractor shall obtain the required plan approvals, encroachments, 
and permits from State of North Carolina Department of Transportation, NCDENR, OSHA 
and/or the Owner, as applicable prior to initiating the construction of substantial bridges at all 
points where it is necessary to maintain traffic across pipeline construction.  Contractor shall 
submit written documentation of such plan approvals, encroachments, and permits from State of 
North Carolina Department of Transportation, NCDENR and OSHA to the Owner prior 
initiating work.  Bridges in public streets, roads, and highways shall be acceptable to the 
authority having jurisdiction thereover.  Bridges erected in private roads and driveways shall be 
adequate for the service to which they will be subjected.  Bridges shall be provided with 
substantial guardrails and with suitably protected approaches.  Foot bridges shall be not less than 
4 feet wide, provided with handrails and uprights of dressed lumber.  Bridges shall be maintained 
in place as long as the conditions of the Work require their use for safety of the public.  When 
necessary for the proper prosecution of the Work in the immediate vicinity of a bridge, the 
bridge may be relocated or temporarily removed for such period as Engineer may permit. 
All work performed within the highway rights-of-way or in Owner streets shall be in accordance 
with the State of North Carolina Department of Transportation “Policies, North Carolina State 
Traffic Control Guidelines”, OSHA Regulations, and Procedures for Accommodating Utilities 
on Highway Rights-of-Way and shall be approved by Owner. 
 
4.02.  Detours.   Where required by the authority having jurisdiction thereover that traffic be 
maintained over any construction work in a public street, road, or highway, and the traffic cannot 
be maintained on the alignment of the original roadbed or pavement, Contractor shall, at his own 
expense, construct and maintain a detour around the construction work.  Each detour shall 
include a bridge across the pipe trench and all necessary barricades, guardrails, approaches, 
lights, signals, signs, and other devices and precautions necessary for protection of the Work and 
safety of the public. 
All work performed within the highway rights-of-way or in Owner streets shall be in accordance 
with the State of North Carolina Department of Transportation “Policies, North Carolina State 
Traffic Control Guidelines”, OSHA Regulations, and Procedures for Accommodating Utilities 
on Highway Rights-of-Way and shall be approved by Owner. 
 
5.   BARRICADES AND LIGHTS.  All streets, roads, highways, and other public thoroughfares 
which are closed to traffic shall be protected by effective barricades on which shall be placed 
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acceptable warning signs.  Barricades shall be located at the nearest intersecting public highway 
or street on each side of the blocked section. 
 
All open trenches and other excavations shall have suitable barricades, signs, and lights to 
provide adequate protection to the public.  Obstructions such as material piles and equipment 
shall be provided with similar warning signs and lights. 
 
All barricades and obstructions shall be illuminated with warning lights from sunset to sunrise.  
Material storage and conduct of the work on or alongside public streets and highways shall cause 
the minimum obstructions and inconvenience to the traveling public. 
 
All barricades, signs, lights, and other protective devices shall be installed and maintained in 
conformity with applicable statutory requirements and, where within railroad and highway 
rights-of-way, as required by the authority having jurisdiction thereover. 
 
All work performed within the highway rights-of-way shall be in accordance with the state of 
North Carolina Department of Transportation “Policies, North Carolina State Traffic Control 
Guidelines, OSHA Regulations, and Procedures for Accommodating Utilities on Highway 
Rights-of-Way.”    
 
6.   FENCES.   All existing fences affected by the Work shall be maintained by Contractor until 
completion of the Work.  Fences which interfere with construction operations shall not be 
relocated or dismantled until written permission is obtained from the owner of the fence, and the 
period the fence may be left relocated or dismantled has been agreed upon.  Where fences must 
be maintained across the construction easement, adequate gates shall be installed.  Gates shall be 
kept closed and locked at all times when not in use. 
 
On completion of the work across any tract of land, Contractor shall restore all fences to their 
original or to a better condition and to their original location. 
 
All work performed within the highway rights-of-way shall be in accordance with the State of 
North Carolina Department of Transportation “Policies, North Carolina State Traffic Control 
Guidelines, OSHA Regulations, and Procedures for Accommodating Utilities on Highway 
Rights-of-Way.” 
 
7.   PROTECTION OF PUBLIC AND PRIVATE PROPERTY.   Contractor shall protect, shore, 
brace, support and maintain all underground pipes, conduits, drains, and other underground 
construction uncovered or otherwise affected by his construction operations.  All pavement, 
surfacing, driveways, curbs, walks, buildings, utility poles, guy wires, fences, and other surface 
structures affected by construction operations, together with all sod and shrubs in yards, 
parkways, and medians, shall be restored to their original condition, whether within or outside 
the easement.  All replacements shall be made with new materials. 
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No trees shall be removed outside of the permanent easement, except where authorized by 
Engineer.  Hand excavation shall be employed as necessary to prevent injury to trees.  Trees left 
standing shall be adequately protected against damage by construction operations. 
 
Contractor shall be responsible for all damage to streets, roads, highways, shoulders, ditches, 
embankments, culverts, bridges, and other public or private property, regardless of location of 
character, which may be caused by transporting equipment, materials, or men to or from the 
Work or any part or site thereof, whether by him or his Subcontractors.  Contractor shall make 
satisfactory and acceptable arrangements with the owner of, or the agency or authority having 
jurisdiction over, the damaged property concerning its repair or replacement or payment of costs 
incurred in connection with the damage. 
 
All fire hydrants and water control valves shall be kept free from obstruction and available for 
use at all times. 
 
All property irons/monuments distributed during construction shall be replaced by a North 
Carolina Registered Land Surveyor at the Contractor’s expense.  The Contractor shall maintain 
reasonable cleanliness of all streets which are being used in the construction of the project. 
 
8.   TREE AND PLANT PROTECTION.   No trees shall be removed outside of excavated or fill 
areas, unless their removal is authorized by Owner.  All trees and other vegetation which must be 
removed to perform the Work shall be removed and disposed of by Contractor; however, no trees 
or cultured plants shall be unnecessarily removed unless their removal is indicated on the 
Drawings.  All trees and plants not removed shall be protected against injury from construction 
operations. 
 
Contractor shall take extra measures to protect trees designated to be preserved, such as erecting 
barricades, trimming to prevent damage from construction equipment, and installing pipe and 
other Work by means of hand excavation or tunneling methods.  Such trees shall not be 
endangered by stockpiling excavated material or storing equipment against the trunk. 
 
When the injury or removal of trees designated to be preserved cannot be avoided, or when 
removal and replacement is indicated on the Drawings, each tree injured beyond repair or 
removed shall be replaced with a similar tree of the nearest size possible. 
 
All trimming, repair, and replacement of trees and plants shall be performed by qualified 
nurserymen or horticulturists. 
 
All damaged areas on trees to be left standing shall be made smooth and then covered completely 
with asphaltum base tree paint.  Damaged roots are to be pruned-back to healthy tissues and then 
treated and backfilled as soon as possible.  Air pockets shall not be left in root system backfill 
areas.  Canopy area is to be selectively pruned (NOT TOPPED) to match the area of remaining 
root system up to 50 percent if the total area. 
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9.   SECURITY.   Contractor shall be responsible for protection of the site, and all Work, 
materials, equipment, and existing facilities thereon, against vandals and other unauthorized 
persons. 
 
No claim shall be made against Owner by reason of any act of any employee or trespasser, and 
Contractor shall make good all damage to Owner’s property resulting from his failure to provide 
security measures as specified. 
 
10.   ACCESS ROADS.   If access roads are required by Contractor, Contractor shall obtain 
rights to access roads from property owners at no additional cost to Owner.  Contractor shall 
establish and maintain temporary access roads to various parts of the site as required to complete 
the Project.  Such roads shall be available for the use of Owner and all others performing work or 
furnishing services in connection with the Project. 
 
11.   PARKING.   Contractor shall provide and maintain suitable parking areas for the use of the 
Owner, all construction workers and others performing work or furnishing services in connection 
with the Project, as required to avoid any need for parking personal vehicles where they may 
interfere with public traffic, Owner’s operations, or construction activities. 
 
12.  NOISE CONTROL.   Contractor shall taken all necessary measure to comply with and abide 
by the applicable federal, state and local regulations, ordinances regarding noise pollution and 
control.  Contractor shall take reasonable measures to avoid unnecessary noise.  Such measures 
shall be appropriate for the normal ambient sound levels in the area during working hours.  All 
construction machinery and vehicles shall be equipped with practical sound-muffling devices, 
and operated in a manner to cause the least noise consistent with efficient performance of the 
Work. 
 
During construction activities on or adjacent to occupied buildings, and when appropriate, 
Contractor shall erect screens or barriers effective in reducing noise in the building and shall 
conduct his operations to avoid unnecessary noise which might interfere with the activities of 
building occupants. 
 
13.    SEDIMENTATION AND EROSION CONTROL.   Contractor shall taken all necessary 
measure to comply with and abide by the applicable federal, state and local regulations, 
ordinances regarding pollution, sedimentation and erosion control, including but not limited to 
sedimentation control, dust reduction, temporary diversions, pollution control and erosion 
control.   
Contractor shall take reasonable measures to prevent unnecessary dust.  Earth surfaces to dusting 
shall be kept moist with water or by application of a chemical dust suppressant.  When 
practicable, dusty materials in piles or in transit shall be covered to prevent blowing. 
 
Buildings or operating facilities which may be affected adversely by dust shall be adequately 
protected from dust.  Existing or new machinery, motors, instrument panels, or similar 
equipment shall be protected by suitable dust screens.  Proper ventilation shall be included with 
dust screens. 
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Contractor shall provide for the drainage of storm water and such water as may be applied or 
discharged on the site in performance of the Work and in accordance with the applicable 
regulations, permits and approved plans.  Contractor shall prevent the pollution of drains and 
watercourses by sanitary wastes, sediment, debris, and other substances resulting from 
construction activities.  No sanitary wastes will be permitted to enter any drain or watercourse 
other than sanitary sewers.  No sediment, debris, or other substance will be permitted to enter 
sanitary sewers, and reasonable measures will be taken to prevent such materials from entering 
any drain or watercourse. 
 


END OF SECTION 
 





		Section 01500 – TEMPORARY FACILITIES

		END OF SECTION
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Section 01610 - GENERAL EQUIPMENT STIPULATIONS 
 
 
1.  SCOPE.  All equipment furnished and installed under this Contract shall conform to 
the general stipulations set forth in this section, except as otherwise specified in other 
sections. 
 
2.  COORDINATION.  Contractor shall coordinate all details of the equipment with 
other related parts of the Work, including verification that all structures, piping, wiring, 
and equipment components are compatible.  Contractor shall be responsible for all 
structural and other alterations in the Work required to accommodate equipment differing 
in dimensions or other characteristics from that contemplated in the Contract Drawings or 
Specifications. 
 
3.  MANUFACTURER'S EXPERIENCE.  Unless specifically named in the Specifi-
cations, a manufacturer shall have furnished equipment of the type and size specified 
which has been in successful operation for not less than the past 5 years. 
 
4.  WORKMANSHIP AND MATERIALS.  Contractor shall guarantee all equipment 
against faulty or inadequate design, improper assembly or erection, defective 
workmanship or materials, and leakage, breakage, or other failure.  Materials shall be 
suitable for service conditions. 
 
All equipment shall be designed, fabricated, and assembled in accordance with 
recognized and acceptable engineering and shop practice.  Individual parts shall be 
manufactured to standard sizes and gages so that repair parts, furnished at any time, can 
be installed in the field.  Like parts of duplicate units shall be interchangeable.  
Equipment shall not have been in service at any time prior to delivery, except as required 
by tests. 
 
Except where otherwise specified, structural and miscellaneous fabricated steel used in 
equipment shall conform to AISC standards.  All structural members shall be designed 
for shock or vibratory loads.  Unless otherwise specified, all steel which will be 
submerged, all or in part, during normal operation of the equipment shall be at least 
1/4 inch thick. 
 
5.  LUBRICATION.  Equipment shall be adequately lubricated by systems which require 
attention no more frequently than weekly during continuous operation.  Lubrication 
systems shall not require attention during startup or shutdown and shall not waste 
lubricants. 
 
Lubricants of the types recommended by the equipment manufacturer shall be provided 
in sufficient quantities to fill all lubricant reservoirs and to replace all consumption 
during testing, startup, and operation prior to acceptance of equipment by Owner.  Unless 
otherwise specified or permitted, the use of synthetic lubricants will not be acceptable. 
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Lubrication facilities shall be convenient and accessible.  Oil drains and fill openings 
shall be easily accessible from the normal operating area or platform.  Drains shall allow 
for convenient collection of waste oil in containers from the normal operating area or 
platform without removing the unit from its normal installed position. 
 
6.  ELECTRIC MOTORS.  Unless otherwise specified, motors furnished with equipment 
shall meet the following requirements:   
 


a. Designed and applied in accordance with NEMA, ANSI, IEEE, AFBMA, 
and NEC for the duty service imposed by the driven equipment, such as 
frequent starting, intermittent overload, high inertia, mounting configuration, 
or service environment.   


 
 b. Rated for continuous duty at 40 C ambient, unless the application is well 


recognized for intermittent duty service as a standard industry practice.   
 
 c. Insulated with a Class F insulation system and designed for a maximum 


Class B temperature rise at service factor load (80 C at 1.0 or 90 C at 
1.15), or insulated with a Class H insulation system and designed for a 
maximum Class F temperature rise at service factor load (145 C at 1.0). 


 
 d. Motors used in applications which exceed the usual service conditions as 


defined by NEMA, such as higher than 40 C ambient, altitude exceeding 
3,300 feet, explosive or corrosive environments, departure from rated voltage 
and frequency, poor ventilation, frequent starting, or adjustable frequency 
drive applications, shall be properly selected with respect to their service 
conditions and shall not exceed specified temperature rise limits.   


 
 e. To ensure long life, nameplate horsepower shall equal or exceed the 


maximum load imposed by the driven equipment and carry a service factor 
rating as follows:   


 
Motor Size Enclosure Service Factor 


   
Fractional hp Open 1.15 
 Other Than Open 1.0 
   
Integral hp Open 1.15 
 Other Than Open 1.0 


 
 f. Designed for full voltage starting.  
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g. Designed to operate from an electrical system that may have a maximum of 
5 percent voltage distortion per IEEE Standard 519.   


 
 h. Clamp-type grounding terminal shall be inside motor conduit box.   
 
 i. External conduit boxes shall be oversized at least one size larger than NEMA 


standard.   
 
 j. Totally enclosed motors shall have a continuous moisture drain which also 


excludes insects.   
 
 k. Bearings shall be either oil or grease lubricated.   
 
 l. Manufacturer's standard motor may be supplied on appliances, tools, and unit 


heaters, in which case a redesign of the unit would be required to furnish 
motors of other than the manufacturer's standard design.  However, in all 
cases, totally enclosed motors are preferred and shall be furnished if offered 
by the manufacturer as a standard option.   


 
 m. Totally enclosed motors shall be furnished on: 
 
   1. Outdoor equipment.   
 
  2. Equipment for installation below grade.   
 
  3. Equipment operating in wet or dust-laden locations.   
 
 n. Dripproof motors, or totally enclosed motors at the Supplier's option, shall be 


furnished on equipment in indoor, above-grade, clean, and dry locations.   
 
 o. Motors shall be rated as follows: 
 
  1. Below 1/2 hp.   
 
   115 volts, 60 Hz, single phase; or 240 volts, 60 Hz, single phase.   
 
  2. 1/2 hp and above.   
 
   460 volts, 60 Hz, 3 phase.   
 
   Where specified or required by the Drawings, motors used on 240 volt 


systems shall be 230 volts, 60 Hz, 3 phase.  Motors used on 208 volt 
systems shall be 200 volts, 60 Hz, 3 phase.   
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7.  SPECIAL TOOLS AND ACCESSORIES.  Equipment requiring periodic repair and 
adjustment shall be furnished complete with all special tools, instruments, and 
accessories required for proper maintenance.  Equipment requiring special devices for 
lifting or handling shall be furnished complete with those devices. 
 
8.  SHOP PAINTING.  All steel and iron surfaces shall be protected by suitable paint or 
coatings applied in the shop.  Surfaces which will be inaccessible after assembly shall be 
protected for the life of the equipment.  Exposed surfaces shall be finished, thoroughly 
cleaned, and filled as necessary to provide a smooth, uniform base for painting.  Electric 
motors, speed reducers, starters, and other self-contained or enclosed components shall be 
shop primed or finished with a high-grade, oil-resistant enamel suitable for top coating in 
the field with an alkyd enamel.  Coatings shall be suitable for the environment where the 
equipment is installed. 
 
Surfaces to be painted after installation shall be prepared for painting as recommended by 
the paint manufacturer for the intended service, and then shop painted with one or more 
coats of the specified primer.  Unless otherwise specified, the shop primer for steel and 
iron surfaces shall be Ameron "Amercoat 3153A Universal Primer", Cook "391-N-167 
Barrier Primer", Kop-Coat "340 Gold Primer", Tnemec "37-77 Chem-Prime", or Valspar 
"13-R-28 Chromox Primer". 
 
Machined, polished, and nonferrous surfaces which are not to be painted shall be coated 
with rust-preventive compound, Houghton "Rust Veto 344". 
 
9.  PREPARATION FOR SHIPMENT.  All equipment shall be suitably packaged to 
facilitate handling and protect against damage during transit and storage.  All equipment 
shall be boxed, crated, or otherwise completely enclosed and protected during shipment, 
handling, and storage.  All equipment shall be protected from exposure to the elements 
and shall be kept dry at all times. 
 
Painted surfaces shall be protected against impact, abrasion, discoloration, and other 
damage.  Painted surfaces which are damaged prior to acceptance of equipment shall be 
repainted to the satisfaction of Engineer. 
 
Grease and lubricating oil shall be applied to all bearings and similar items. 
 
Each item of equipment shall be tagged or marked as identified in the delivery schedule 
or on the Shop Drawings.  Complete packing lists and bills of material shall be included 
with each shipment. 
 
10.  STORAGE.  Upon delivery, all equipment and materials shall immediately be stored 
and protected until installed in the Work. 
 
Pumps, motors, electrical equipment, and all equipment with antifriction or sleeve 
bearings shall be stored in weathertight structures maintained at a temperature above 
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60 F.  Equipment, controls, and insulation shall be protected against moisture and water 
damage.  All space heaters furnished in equipment shall be connected and operated 
continuously. 
 
Equipment and materials shall not show any pitting, rust, decay, or other deleterious 
effects of storage when installed in the Work. 
 
11.  INSTALLATION AND OPERATION.  Equipment shall not be installed or operated 
except by, or with the guidance of, qualified personnel having the knowledge and 
experience necessary to obtain proper results.  When so specified, or when employees of 
Contractor or his Subcontractors are not qualified, such personnel shall be field 
representatives of the manufacturer of the equipment or materials being installed. 
 
Qualified field representatives shall be provided by the equipment manufacturers as 
required to perform all manufacturer's field services called for in the Specifications.  
Manufacturer's field representatives shall observe, instruct, guide, and direct Contractor's 
erection or installation procedures, or perform an installation check, as required.  The 
field representative shall revisit the site as often as necessary to attain installation 
satisfactory to Engineer. 
 
All equipment installed under this Contract, including that furnished by Owner or others 
under separate contract, shall be placed into successful operation according to the written 
instructions of the manufacturer or the instructions of the manufacturer's field 
representative.  All required adjustments, tests, operation checks, and other startup 
activity shall be provided. 
 
Acceptance of Work in connection with the installation of equipment furnished by others 
will be subject to approval of the field representative.  Contractor shall be responsible for 
planning, supervising, and executing the installation of Work, and the approval or 
acceptance of Engineer or the field representative will not relieve Contractor of 
responsibility for defective Work. 
 
 
 End of Section 
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Section 02200 - EARTHWORK 
 
 
1.  SCOPE.  This section covers earthwork and shall include the necessary clearing, 
grubbing, and preparation of the site; removal and disposal of all debris; excavation and 
trenching as required; the handling, storage, transportation, and disposal of all excavated 
material; all necessary sheeting, shoring, and protection work; preparation of subgrades; 
pumping and dewatering as necessary or required; protection of adjacent property; 
backfilling; pipe embedment; construction of fills and embankments; surfacing and 
grading; and other appurtenant work. 
 
2.  GENERAL REQUIREMENTS.  With reference to the terms and conditions of the 
construction standards for excavations set forth in the OSHA "Safety and Health 
Regulations for Construction", Chapter XVII of Title 29, CFR, Part 1926, the Contractor 
shall employ a competent person and, when necessary, a registered professional engineer, 
to act upon all pertinent matters of the Work of this section.   
 
Excavations shall provide adequate working space and clearances for the Work to be 
performed therein and for installation and removal of concrete forms.  In no case shall 
excavation faces be undercut for extended footings.   
 
Subgrade surfaces shall be clean and free of loose material of any kind when concrete is 
placed thereon. 
 
Monolithic concrete manholes and other concrete structures, or parts thereof, which do 
not have footings that extend beyond the outside face of exterior walls, may be placed 
directly against excavation faces without the use of outer forms, provided that such faces 
are stable and also provided that a layer of polyethylene film is placed between the earth 
and the concrete. 
 
Backfilling and construction of fills and embankments during freezing weather shall not 
be done except by permission of the Engineer.  No backfill, fill, or embankment materials 
shall be installed on frozen surfaces, nor shall frozen materials, snow, or ice be placed in 
any backfill, fill, or embankment. 
 
3.  LATERAL SEPARATION MAINS.   
 
3.01.  Water and Sanitary Sewer Mains.  Refer to Standard Details for additional 
information.  Water mains shall be laid at least ten feet laterally from existing or 
proposed sanitary sewers, unless local conditions or barriers prevent a 10 foot lateral 
separation in which case: 
 
a. The water main is laid in a separate trench, with the elevation of the bottom of the 


water main at least 18 inches above the top of the sanitary sewer, or 
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b. The water main is laid in the same trench as the sanitary sewer with the water main 
located at one side on a bench of undisturbed earth, and with the elevation of the 
bottom of the water main at least 18 inches above the top of the sanitary sewer.   


 
Crossing a water main over a sewer:  Whenever it is necessary for a water main to cross 
over a sewer, the water main shall be laid at such an elevation that the bottom of the 
water main is at least 18 inches above the top of the sewer, unless local conditions or 
barriers prevent an 18 inch vertical separation - in which case both the water main and 
sewer shall be constructed of ferrous materials and with joints that are equivalent to water 
main standards for a distance of 10 feet on each side of the point of crossing.   
 
Crossing a water main under a sewer:  Whenever it is necessary for a water main to cross 
under a sewer, both the water main and the sewer shall be constructed of ferrous 
materials and with joints equivalent to water main standards for a distance of 10 feet on 
each side of the point of crossing.  A section of water main pipe shall be centered at the 
path point of crossing.   
 
3.02.  Storm Sewer and Sanitary Sewer.  When a sanitary sewer crosses over or under a 
storm sewer, the sanitary sewer shall have 12 inches of vertical separation from the storm 
sewer or the sanitary sewer shall be constructed of ductile iron pipe with joints that are 
equivalent to water main standards for a minimum distance of 10 feet on each side of 
point of crossing. 
 
3.03.  Storm Sewer and Water Mains. When a water main crosses over or under a storm 
sewer, the water main shall have 12 inches of vertical separation from the storm sewer or 
the water main shall be constructed of ductile iron pipe with joints that are equivalent to 
water main standards for a minimum distance of 10 feet on each side of point of crossing. 
 
3.04.  Streams and Other Water Bodies and Sanitary Sewer.  Sewers entering or crossing 
streams shall be constructed of ferrous material pipe with mechanical joints; otherwise 
they shall be constructed so they will remain watertight and free from changes in 
alignment or grade and tested to 150 psi.  PVC pipe may be used where a minimum of 3 
feet of cover can be maintained.  Material used to backfill the trench shall be of material 
which will not easily erode, cause siltation, damage pipe during placement, or corrode the 
pipe. 
 
3.05.  Minimum Separation.  Where the required minimum separations cannot be 
maintained, ferrous sewer pipe with joints equivalent to water main standards must be 
used.  However, minimum separations shall not be less than 25 feet from a private well or 
50 feet from a public water supply well in accordance with NCAC 2H 
.0219(i)(2)(G)(xii). 
 
4.  CLASSIFICATION OF EXCAVATED MATERIALS.  Classification of excavated 


materials will be made as follows: 
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a. Rock.  Rock is defined as being sandstone, limestone, flint, granite, quartzite, slate, 
hard shale, or similar material in masses more than 1 cubic yard in volume 
or in ledges 4 inches or more in thickness, and the Observer agrees that the 
excavated material is rock. 


 
  Should rock be encountered in two or more ledges, each ledge being not 


less than 3 inches thick and with interlying strata of earth, clay, or gravel 
not more than 12 inches thick in each stratum, the entire volume between 
the top of the top ledge and the bottom of the bottom ledge will be 
classified as rock. 


 
b. Earth.  All material not classified as rock. 
 
 
5.  CLEARING.  All clearing on the temporary and permanent easements shall be 
performed as necessary for access, stringing of pipeline materials, and construction of the 
pipeline and appurtenant structures. 
 
The permanent easement or other limits as shown on the Drawings shall be cleared of all 
logs, trees, roots, brush, tree trimmings, and other objectionable materials and debris.  All 
stumps shall be grubbed.  Subgrades for fills and embankments shall be cleaned and 
stripped of all surface vegetation, sod, and organic topsoil.  All waste materials shall be 
removed from the site and disposed of by and at the expense of the Contractor.   
 
Trees 6 inches in diameter and larger shall only be removed from temporary construction 
easement when it is necessary for the trenching operation; and only then with permission 
of the Owner.   
 
6.  BLASTING.  The Contractor shall be responsible for all damage caused by blasting 
operations.  Suitable methods shall be employed to confine all materials lifted by blasting 
within the limits of the excavation or trench. 
 
The local Fire Authority shall be contacted to obtain blasting permits as may be required.   
 
All rock which cannot be handled and compacted as earth shall be kept separate from 
other excavated materials and shall not be mixed with backfill or embankment materials 
except as specified or directed. 
 
Rock shall be removed to provide a minimum clearance of 6 inches below and 8 inches 
to the sides of the pipe barrel, valves and fittings.  Compacted suitable job excavated 
material shall be used to backfill to the bottom of the appropriate pipe embedment.   
 
7.  UNAUTHORIZED EXCAVATION.  Except where otherwise authorized, indicated, 
or specified, all materials excavated below the bottom of concrete walls, footings, slabs 
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on grade, and foundations shall be replaced, by and at the expense of the Contractor, with 
concrete placed at the same time and monolithic with the concrete above. 
 
8.  DEWATERING.  Dewatering equipment shall be provided to remove and dispose of 
all surface water and groundwater entering excavations, trenches, or other parts of the 
Work.  Each excavation shall be kept dry during subgrade preparation and continually 
thereafter until the structure to be built, or the pipe to be installed therein, is completed to 
the extent that no damage from hydrostatic pressure, flotation, or other cause will result. 
 
All excavations for concrete structures or trenches which extend down to or below 
groundwater shall be dewatered by lowering and keeping the groundwater level beneath 
such excavations 12 inches or more below the bottom of the excavation. 
 
Surface water shall be diverted or otherwise prevented from entering excavated areas or 
trenches to the greatest extent possible without causing damage to adjacent property. 
 
The Contractor shall be responsible for the condition of any pipe or conduit which he 
may use for drainage purposes, and all such pipe or conduit shall be left clean and free of 
sediment. 
 
9.  SHEETING AND SHORING.  Except where banks are cut back on a stable slope, 
excavation for structures and trenches shall be sheeted, braced, and shored, as necessary 
to prevent caving or sliding and to comply with OSHA trenching and excavation 
regulations as revised in Subpart P of Part 1926 in the Federal Register. 
 
Trench sheeting shall be removed slowly and in a manner not to disturb the pipelines.  
The pipe shall be backfilled with at least the first lift prior to removing the sheeting.  
When directed by the Owner, sheeting shall be left permanently in the trench.  Payment 
for the timber portion of the sheeting will be made in accordance with the provisions of 
the Contract Documents for changes in the Work and the Contract Price at the local 
market price for such timber and no allowance being made for any labor used in 
connection with handling or placing thereof.   
 
Where trench sheeting is left in place, such sheeting shall not be braced against the pipe, 
but shall be supported in a manner which will preclude concentrated loads or horizontal 
thrusts on the pipe.  Cross braces installed above the pipe to support sheeting may be 
removed after pipe embedment has been completed. 
 
10.  STABILIZATION.  Subgrades for concrete structures and trench bottoms shall be 
firm, dense, and thoroughly compacted and consolidated; shall be free from mud and 
muck; and shall be sufficiently stable to remain firm and intact under the feet of the 
workmen. 
 
Subgrades for concrete structures or trench bottoms which are otherwise solid, but which 
become mucky on top due to construction operations, shall be reinforced with crushed 
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rock or gravel.  The stabilizing material shall be spread and compacted to a depth of not 
more than 4 inches; if the required depth exceeds 4 inches, the material shall be furnished 
and installed as specified for granular fills.  The finished elevation of stabilized subgrades 
shall not be above subgrade elevations indicated on the Drawings.   
 
11.  TRENCH EXCAVATION.  No more trench shall be opened in advance of pipe 
laying than is necessary to expedite the Work.  One block or 200 feet (whichever is the 
shorter) shall be the maximum length of open trench on any line under construction.  
Failure to comply with this requirement shall be cause for the shutdown of that portion of 
the project until such backfilling is accomplished.   
 
Except where tunneling is indicated on the Drawings, is specified, or is permitted by the 
Engineer, all trench excavation shall be open cut from the surface. 
 
11.01.  Alignment, Grade, and Minimum Cover.  The alignment and grade or elevation of 
each pipeline shall be fixed and determined from offset stakes.  Vertical and horizontal 
alignment of pipes, and the maximum joint deflection used in connection therewith, shall 
be in conformity with requirements of the section covering installation of pipe. 
 
Where pipe grades or elevations are not definitely fixed by the Contract Drawings, 
trenches shall be excavated to a depth sufficient to provide a minimum depth of backfill 
cover over the top of the pipe of 36 inches.  Greater pipe cover depths may be necessary 
on vertical curves or to provide necessary clearance beneath existing pipes, conduits, 
drains, drainage structures, or other obstructions encountered at normal pipe grades.  
Measurement of pipe cover depth shall be made vertically from the outside top of pipe to 
finished ground or pavement surface elevation, except where future surface elevations are 
indicated on the Drawings. 
 
11.02.  Limiting Trench Widths.  Trenches shall be excavated to a width which will 
provide adequate working space and sidewall clearances for proper pipe installation, 
jointing, and embedment.  However, the limiting trench widths from the bottom of the 
trench to an elevation one foot above the top of installed pipe, and the minimum 
permissible sidewall clearances between the installed pipe and each trench wall, shall be 
as follows: 
 
  Nominal        Minimum  
 Pipe Size      Trench Width  
  inches         inches   
 
 36 to 6       Pipe OD plus 16  
 
Cutting trench banks on slopes to reduce earth load to prevent sliding and caving shall be 
used only in areas where the increased trench width will not interfere with surface 
features or encroach on right-of-way limits.  Slopes shall not extend lower than one foot 
above the top of the pipe.   







 
WSACC 02200 
Std Spec -6- 
Latest Revision 8/06 


 
Where, for any reason, the width of the lower portion of the trench, as excavated at any 
point, exceeds the maximum permitted in the foregoing table, pipe of adequate strength, 
special pipe embedment, or concrete arch encasement, as required by loading conditions 
and with the concurrence of the Engineer, shall be furnished and installed by and at the 
expense of the Contractor. 
 
11.03.  Mechanical Excavation.  The use of mechanical equipment will not be permitted 
in locations where its operation would cause damage to trees, buildings, culverts, or other 
existing property, utilities, or structures above or below ground.  In all such locations, 
hand excavating methods shall be used. 
 
Mechanical equipment used for trench excavation shall be of a type, design, and 
construction, and shall be so operated that the rough trench excavation bottom elevation 
can be controlled, that uniform trench widths and vertical sidewalls are obtained at least 
from an elevation one foot above the top of the installed pipe to the bottom of the trench, 
and that trench alignment is such that pipe, when accurately laid to specified alignment, 
will be centered in the trench with adequate sidewall clearance.  Undercutting the trench 
sidewall to obtain sidewall clearance will not be permitted. 
 
11.04.  Cutting Concrete Surface Construction.  Cuts in concrete pavement and concrete 
base pavements shall be no larger than necessary to provide adequate working space for 
proper installation of pipe and appurtenances.  Cutting shall be started with a concrete 
saw in a manner which will provide a clean groove at least 1-1/2 inches deep along each 
side of the trench and along the perimeter of cuts for structures. 
 
Concrete pavement and concrete base pavement over trenches excavated for pipelines 
shall be removed so that a shoulder not less than 12 inches in width at any point is left 
between the cut edge of the pavement and the top edge of the trench.  Trench width at the 
bottom shall not be greater than at the top and no undercutting will be permitted.  
Pavement cuts shall be made to and between straight or accurately marked curved lines 
which, unless otherwise required, shall be parallel to the center line of the trench. 
 
Pavement removed for connections to existing lines or structures shall not be of greater 
extent than necessary for the installation. 
 
Where the trench parallels the length of concrete walks, and the trench location is all or 
partially under the walk, the entire walk shall be removed and replaced.  Where the 
trench crosses drives, walks, curbs, or other surface construction, the surface construction 
shall be removed and replaced between existing joints or between saw cuts as specified 
for pavement. 
 
11.05.  Excavation Below Pipe Subgrade.  Except where otherwise required, pipe 
trenches shall be excavated below the underside of the pipe, as indicated on Figure 11 of 
Standard Details, to provide for the installation of granular embedment. 
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11.06.  Stabilization Stone.  Whenever unsuitable or unstable soil conditions are 
encountered, trenches shall be excavated below grade and the trench bottom shall be 
brought to grade with stabilization stone.  Stabilization stone shall be No. 467 washed 
crushed stone having a maximum size of 2 inches.  Approval to use stabilization stone 
shall be specifically obtained from the Owner prior to excavating below the bottom of the 
required depth for the pipe embedment.  In such cases, stabilization stone shall be paid 
for at the unit price included in the Bid Form.  Stabilization stone installed without 
approval of Owner will not be paid for, and the cost shall be the sole responsibility of the 
Contractor. 
 
11.07.  Bell Holes.  Bell holes shall provide adequate clearance for tools and methods 
used in installing pipe.  No part of any bell or coupling shall be in contact with the trench 
bottom, trench walls, or granular embedment when the pipe is jointed. 
 
12.  PIPE EMBEDMENT.  Embedment materials both below and above the bottom of 
the pipe, classes of embedment to be used, and placement and compaction of embedment 
materials shall conform to the requirements indicated on the Standard Details and to the 
following supplementary requirements. 
 
Embedment material shall contain no cinders, clay lumps, or other material which may 
cause pipe corrosion. 
 
12.01.  Embedment Classes.  The following embedment classes shall be used on all pipe.  
The embedment class selected for a particular installation shall depend on the trench 
conditions and the type and size of the pipe.  The Contractor shall use the embedment 
class indicated herein or as specified in the Special Conditions.   
 
 a. Class A Arch Encasement.  Class A arch encasement shall be used where 


specified in Special Conditions or on the Drawings. 
 


 b. Class B Bedding.  Class B bedding may be used for all steel, ductile iron, 
concrete, reinforced concrete cylinder, PVC, FRP, and all other pipelines not 
otherwise specified. 


 


 c. Class C Bedding.  Class C bedding may be used for all reinforced concrete, 
prestressed concrete, steel, PVC, and ductile iron pipelines. 


 


 d. Class D Bedding.  Class D bedding may be used for all reinforced concrete, 
steel, and ductile iron.   


 
12.01.01.  Water lines shall be installed using Class D embedment. 
 
12.01.02.  PVC sewer lines shall be installed using Class B embedment.  DIP sewer lines 
shall be installed using Class C embedment. 
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12.02.  Placement and Compaction.  Granular embedment material shall be spread and 
the surface graded to provide a uniform and continuous support beneath the pipe at all 
points between bell holes or pipe joints.  It will be permissible to slightly disturb the 
finished subgrade surface by withdrawal of pipe slings or other lifting tackle. 
 
After each pipe has been graded, aligned, and placed in final position on the bedding 
material, and shoved home, sufficient pipe embedment material shall be deposited and 
compacted under and around each side of the pipe and back of the bell or end thereof to 
hold the pipe in proper position and alignment during subsequent pipe jointing and 
embedment operations. 
 
Embedment material shall be deposited and compacted uniformly and simultaneously on 
each side of the pipe to prevent lateral displacement. 
 
Class C and D embedment shall be compacted to the top of the pipe.   
 
Granular embedment for 20 inch and larger pipe shall be vibrated with a mechanical 
probe type vibrator during placement to ensure that all spaces beneath the pipe are filled. 
 
12.03.  Groundwater Barrier.  Continuity of embedment material shall be interrupted by 
low permeability groundwater barriers to impede passage of water through the 
embedment.  Groundwater barriers for sewer lines shall be compacted soil, meeting soil 
classification GC, SC, CL, or ML-CL, compacted to 95 percent of maximum density and 
spaced not more than 400 feet apart.  Material may be finely divided, suitable job 
excavated material, free from stones, organic matter, and debris. 
 
13.  TRENCH BACKFILL.  All trench backfill above pipe embedment shall conform to 
the following requirements. 
 
A layer of backfill material not more than 8 inches deep may be placed over concrete 
arch encasement or concrete reaction blocking after the concrete has reached its initial 
set, to aid curing.   
 
13.01.  Compacted Backfill.  Compacted backfill will be required for the full depth of the 
trench above the embedment in all locations. 
 
The top portion of backfill beneath established lawn areas shall be finished with at least 
6 inches of topsoil corresponding to, or better than, that underlying adjoining lawn areas. 
 
At the option of the Contractor, compacted backfill may be (a) suitable job excavated 
material, or (b) suitable borrow pit material, as described below:   
 
 a. Job Excavated Material.  Job excavated material may be used for compacted 


backfill when the job excavated material is finely divided and free from 
debris, organic material, cinders or other corrosive material, and stones 
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larger than 3 inches in greatest dimension.  Masses of moist, stiff clay shall 
not be used.  Job excavated materials shall be placed in uniform layers not 
exceeding 8 inches in uncompacted thickness.  Each layer of material shall 
have the best possible moisture content for satisfactory compaction.  The 
material in each layer shall be wetted or dried as required and thoroughly 
mixed to ensure uniform moisture content and adequate compaction.  
Increased layer thickness may be permitted for noncohesive material if the 
Contractor demonstrates to the satisfaction of the Engineer that the specified 
compacted density will be obtained.  The method of compaction and the 
equipment used shall be appropriate for the material to be compacted and 
shall not transmit damaging shocks to the pipe.  Job excavated material shall 
be compacted to 95 percent of maximum density at optimum moisture 
content, as determined by ASTM D698 when that test is appropriate, or to 
70 percent relative density, as determined by ASTM D4253 and D4254 when 
those tests are appropriate. 


 
 b. Suitable Borrow Pit Material.  When job excavated material is unsuitable for 


use as compacted backfill, suitable material shall be delivered to the site 
from an acceptable borrow pit.   Suitable material shall be placed in the same 
manner as suitable job excavated material.   


 


  All permits associated with the borrow pit shall be obtained by the 
Contractor or borrow pit operator.  The Owner accepts no responsibility for 
the work at the borrow pit.   


 


  The material shall be free from large roots, broken pavement, rocks, and 
stones larger than 6 inches in any dimension, frozen earth, debris, organic 
material, or other objectionable matter. 


 


  No stone larger than 6 inches in any dimension shall be placed in the upper 
12 inches of the trench nor shall any stone larger than 6 inches in any 
dimension be placed within 18 inches of the top of the pipe. 


 
14.  TESTS.  As stipulated in the quality control section, all tests required for preliminary 
review of materials shall be made by an acceptable independent testing laboratory at the 
expense of the Contractor.  Two initial gradation tests shall be made for each type of 
embedment, fill, or backfill material, and one additional gradation test shall be made for 
each additional 500 tons of each material.  Moisture-density (Proctor) tests and relative 
density tests on the materials, and all in-place field density tests, shall be made at the 
expense of the Owner. 
 
15.  DRAINAGE MAINTENANCE.  Trenches across roadways, driveways, walks, or 
other trafficways adjacent to drainage ditches or watercourses shall not be backfilled 
prior to completion of backfilling the trench on the upstream side of the trafficway, to 
prevent impounding water after the pipe has been laid.  Bridges and other temporary 
structures required to maintain traffic across such unfilled trenches shall be constructed 
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and maintained by the Contractor.  Backfilling shall be done so that water will not 
accumulate in unfilled or partially filled trenches.  All material deposited in roadway 
ditches or other watercourses crossed by the line of trench shall be removed immediately 
after backfilling is completed, and the original section, grades, and contours of ditches or 
watercourses shall be restored.  Surface drainage shall not be obstructed longer than 
necessary. 
 
16.  PROTECTION OF TRENCH BACKFILL IN DRAINAGE COURSES.  Where 
trenches are constructed in ditches or other watercourses, backfill shall be protected from 
surface erosion.  Where the grade of the ditch exceeds one percent, ditch checks shall be 
installed.  Ditch checks shall extend at least 2 feet below the original ditch or watercourse 
bottom for the full bottom width and at least 18 inches into the side slopes, and shall be at 
least 12 inches thick. 
 
17.  FINAL GRADING AND PLACEMENT OF TOPSOIL.  After other outside work 
has been finished, and backfilling and embankments completed and settled, all areas 
which are to be graded shall be brought to grade at the indicated elevations, slopes, and 
contours.  All cuts, fills, embankments, and other areas which have been disturbed or 
damaged by construction operations shall be surfaced with topsoil to a depth of at least 
4 inches.  Topsoil shall be of a quality at least equal to the existing topsoil in adjacent 
areas, free from trash, stones, and debris, and well suited to support plant growth. 
Use of graders or other power equipment will be permitted for final grading and dressing 
of slopes, provided the result is uniform and equivalent to hand work.  All surfaces shall 
be graded to secure effective drainage.  Unless otherwise indicated, a slope of at least one 
percent shall be provided. 
Final grading and surfacing shall be smooth, even, and free from clods and stones larger 
than one inch in greatest dimension, weeds, brush, and other debris. 
 
18.  DISPOSAL OF EXCESS EXCAVATED MATERIALS.  Except as otherwise per-
mitted, all excess excavated materials shall be disposed of away from the site of the 
Work. 
Broken concrete and other debris resulting from pavement or sidewalk removal, 
excavated rock in excess of the amount permitted to be installed in trench backfill, debris 
encountered in excavation work, and other similar waste materials shall be disposed of 
away from the site of the Work. 
Excess earth from excavations located in unimproved property may be distributed 
directly over the pipe trench and within the pipeline right-of-way to a maximum depth of 
6 inches above the original ground surface elevation at and across the trench and sloping 
uniformly each way.  Material thus wasted shall be carefully finished with a drag, blade 
machine, or other suitable tool to a smooth, uniform surface without obstructing drainage 
at any point.  Wasting of excess excavated material in the above manner will not be 
permitted where the line of trench crosses or is within a railroad, public road, or highway 
right-of-way.  The disposal of waste and excess excavated materials, including hauling, 
handling, grading, and surfacing, shall be a subsidiary obligation of the Contractor and no 
separate payment will be made therefore. 
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19.  SETTLEMENT.  The Contractor shall be responsible for all settlement of backfill, 
fills, and embankments which may occur within the correction period stipulated in the 
General Conditions. 
 
The Contractor shall make, or cause to be made, all repairs or replacements made 
necessary by settlement within 30 days after notice from the Engineer or the Owner. 
 
 
 End of Section 
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Section 02210 WORK IN NORTH CAROLINA DEPARTMENT OF 
TRANSPORTATION RIGHTS-OF-WAY 
 
 
1.  SCOPE.  All work within the rights-of-way of the North Carolina Department of 
Transportation (DOT) shall be done in accordance with the contract documents and the 
DOT's requirements.  Upon completion of such work and prior to final payment, the 
Contractor shall present to the Owner certificates in duplicate from the DOT stating that 
the work has been done in accordance with the DOT's requirements and is acceptable to 
them.  Construction signing and traffic control shall conform to the "Manual on Uniform 
Traffic Control Devices" latest revision, as published by the State of North Carolina 
Department of Transportation, Division of Highways. 
 
Contractor shall meet all requirements of the NCDOT Encroachment Agreement Special 
Conditions. 
 
2.  PIPE COVER.  The top of the pipeline or casing shall be installed at a minimum depth 
of 3'0" below the surface of the pavement and 2'0" below the flow line of side ditches. 
 
3.  EXCAVATION AND BACKFILLING IN NCDOT RIGHT-OF-WAY.  Excavation 
for the roadways, drives, and parking areas shall conform to the lines, grades, cross 
sections, and dimensions indicated on the drawings and shall include the excavation of all 
unsuitable material from the subgrade.  After shaping to line, grade, and cross section, the 
subgrade shall be compacted to a depth of at least 12 inches to 100 percent of maximum 
density at a moisture content ranging from -2 to +2 percent relative to the optimum 
moisture content as determined by ASTM D1557.  This operation shall include any 
reshaping and wetting or drying required to obtain proper compaction.  All soft or 
otherwise unsuitable material shall be removed and replaced with suitable material.  
Compaction tests shall be taken at every 2 feet of fill. 
 
All trenches within DOT right-of-way but not under a roadway, drive, or parking area 
shall be compacted for the full depth of the excavation in lifts not exceeding 6 inches to 
95 percent of maximum density at optimum moisture content as determined by ASTM 
D698.  This operation shall include any reshaping and wetting or drying required to 
obtain proper compaction.  All soft or otherwise unsuitable material shall be removed and 
replaced with suitable material. 
 
All open trenches shall be backfilled with compacted backfill at the end of each day.  No 
trench shall remain open at the end of the day. 
 
4.  PAVEMENT REPLACEMENT.  Where it is necessary to cut existing pavement in 
roads, the road shall be repaired with a surface of the same type as the existing unless 
specified otherwise.  All replaced surfacing shall meet the requirements of the DOT both 
as to material and performance of work.  If mutually satisfactory arrangements can be 
made with the Division Engineer through whose division the pipeline passes, pavement 
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may be restored by the DOT's maintenance forces with the Contractor assuming the cost 
of replacement. 
 
5.  INSPECTION.  Before any crossing of a highway is made, written notice shall be 
given to the DOT's Division Engineer, 48 hours in advance so that a DOT Inspector may 
be assigned to the work at the Division Engineer's option.  Any inspector assigned to the 
pipe laying operations shall have full authority to act in behalf of the DOT and to stop 
any work affecting highways, provided the work is not being performed in accordance 
with DOT's requirements.  The cost of any such inspection shall be borne by the 
Contractor. 
 
Contractor shall notify Owner when he is ready for final inspection. 
 
6.  MAINTENANCE.  All work done in DOT's right-of-way shall be maintained by the 
Contractor for a period of one year after completion of the contract.  The DOT shall 
request the Contractor to make any repairs to work not satisfactorily maintained, and if 
not brought up to the DOT's standard may be repaired by the DOT's forces and all cost of 
repairs shall be charged to the Contractor. 
 
7.  ACCIDENT PREVENTION.  Barricades, signs, lights, pilot cars, flagmen, and 
watchmen with reflective vests shall be used where required by the Division Engineer or 
his representatives.  All operations in the DOT's rights-of-way shall be conducted at all 
times in such a manner so as not to create a hazard to or impede the flow of traffic.  All 
costs for these items shall be included in the base bid. 
 
8.  EXISTING CULVERTS.  Wherever a pipeline must be installed beyond the ditch line 
because of the location of a box culvert, bridge pipe culvert or any other highway 
structure a minimum horizontal distance of 6 feet shall be maintained between the 
pipeline and any portion of the highway structure and the pipelines shall be installed at a 
minimum depth of 1 foot below the existing stream bed.  When a main is buried in the fill 
over a culvert, it must be located at least 18 inches from the inside face of the headwall.  
Contractor installing water line under existing drain pipes shall maintain a minimum 
clearance of 1 foot between the existing pipe culvert and the water line. 
 
9.  SERVICE LINE INSTALLATION.  No pipeline, including service connections, shall 
be installed in open trench unless actually shown on plans as open cut.  All service 
connections shall be bored, driven, or punched under roadways maintained by the DOT.  
If open cutting is allowed, the pavement shall be restored by the end of the day. 
 
10.  TUNNELING AND BORING AND JACKING.  Tunneling and boring and jacking 
shall be as specified in the tunnel excavation and boring and jacking sections. 
 
 
 End of Section 
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Section 02220 - WORK IN RAILROAD RIGHTS-OF-WAY 
 
 
1.  SCOPE.  The Contractor shall coordinate the work in the railroad rights-of-way with 
the railroad engineering department.  The Contractor shall make all necessary 
arrangements, and pay all cost charged to the crossing by the railroad.  Upon completion 
of the Project, and prior to final payment, the Contractor shall submit to the Owner, in 
duplicate, a written statement from the railroad stating that the work in connection with 
the crossing has been accomplished in accordance with their requirements and 
satisfaction and that all their charges in connection with the crossing have been paid in 
full. 
 
2.  APPROVAL.  The Contractor shall notify the railroad in writing, with a copy to the 
Owner, 5 days prior to the time work is expected to begin in the railroad rights-of-way.  
No work shall be done within the railroad right-of-way except when the railroad's 
inspector or other approved personnel is on the site unless the railroad forwards written 
permission to the contrary. 
 
3.  INSURANCE.  The Contractor shall submit to the railroad's general attorney 
insurance policies or certificates of same for approval before any work on railroad rights-
of-way commences.  Unless otherwise shown in SPECIAL CONDITIONS, the railroad 
companies will require the following insurance while Contractor is engaged in work on 
railroad rights-of-way:  Workman's Compensation and Employer's Liability insurance 
and Public Liability insurance covering bodily injury in the amount of $500,000 for loss 
of life or injury to each person and $1,000,000 for each occurrence.  The property 
damage insurance should be in the amount of $1,000,000, and should include a 
Contractual Liability Endorsement to cover obligations assumed by the Contractor. 
 
4.  ACCIDENT PREVENTION.  Caution shall be exercised by the Contractor al all times 
for the protection of all persons, work and property.  Hazardous conditions shall be 
guarded against or eliminated.  Necessary bracing, bulkheads, shields, etc., shall be 
required to ensure complete safety to rail traffic at all times during progress of the work. 
other plugs shall be threaded PVC.   
 
5.  BORING OR JACKING.  In addition to the requirements specified in the boring and 
jacking section, the jacking pits shall be sufficient length to accommodate the pipe 
sections plus blocking, jacks, etc.  The width of the pits shall be a minimum of 4 feet 
wider than the diameter of the encasement pipes.  Pits shall be sheeted and shored if 
necessary.  The face of shoring or sheeting shall be a minimum of 12 feet from the center 
line of track.  The initial length of pipe to be jacked beneath the track shall have a "cutter" 
section.  The Contractor shall keep the pits and adjacent areas dewatered during 
construction.  Trenches and ditches shall be kept free from water. 
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6.  TUNNEL LINERS.   
 
6.01.  The Contractor shall furnish and install tunnel liners suitable for the installation of 
the interceptor sewer or water main at locations shown on the contract drawings.  The 
tunneling operation shall conform to the requirements of the American Railway 
Engineering Association Specifications, Part 5, Pipelines, or the AASHO Standard 
Specifications for Highway Bridges. 
 
6.02.  The tunnel liner plates shall be fabricated from structural quality, hot rolled, carbon 
steel sheets or plates conforming to ASTM A569.  The mechanical properties of the 
plates and sheets before cold rolling shall be a minimum 42,000 psi tensile strength, 
28,000 psi yield strength, and 30 percent elongation in 2 inches.  Thickness tolerances 
shall conform to paragraph 14 of AASHTO M167. 
 
6.03.  The tunnel shall be installed using plates of the gage (thickness), size and 
dimension indicated, and shall conform with the line and grade shown on the contract 
drawings. 
 
6.04.  Tunnel liner plates shall be 4 flanged to permit complete erection from the inside.  
All plates shall be connected by bolts on both longitudinal and circumferential joints.  All 
plates shall be bituminous coated. 
 
6.05.  Bolts and nuts shall not be less than 1/2 inch in diameter for plate thicknesses up to 
and including 0.179 inches (7 gage) and not less than 5/8 inch for plate thickness equal to 
or greater than 0.209 inches (5 gage).  Bolts and nuts shall be quick acting coarse thread 
and shall conform to ASTM A307, Grade A. 
 
6.06.  Liner plates shall be assembled in accordance with manufacturer's instructions.  
Courses of plates shall be staggered 1/2 plate when the course contains all whole plates.  
When the course contains 1/2 plate, the course shall be staggered 1/4 plate with the half 
plates being placed on opposite sides of the tunnel in alternate courses. 
 
6.07.  Coated plates shall be handled in such a manner as to prevent bruising, scaling, or 
breaking of the coating.  Any plates that are damaged during handling or placing shall be 
replaced by the Contractor at his expense, except that small areas with minor damage to 
the coating may be repaired by the Contractor as directed by the Engineer. 
 
6.08.  The tunneling operation shall proceed only a distance sufficient for placing one 
section of tunnel liner.  The tunnel liner must be placed before proceeding further.  At no 
time will jetting be allowed. 
 
6.09.  The void between the outside of the tunnel liner plates and the excavation shall be 
grouted with 1:3 Portland Cement Pressure Grout.  The grout shall be pumped into the 
void at not less than 50 psi through 2-inch diameter openings on 4-foot centers located in 
the overt of the tunnel.  The grouting operating shall progress with the installation of the 
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tunnel encasement in such a manner so that at no time will the grouting operation be 
further than 25 feet from the front end or head of the tunnel construction. 
 
6.10.  The entire void between the tunnel and the excavation shall be grouted 
immediately upon completion of excavation work and installation of the tunnel liner 
plates.  Grout will be forced into each grout hole.  If grout from one hole should plug the 
next hole, the plugged hole shall be opened by punching through the grout layer so that 
each hole may be used for grouting.  The grouting operation shall be conducted at each 
hole until all voids outside the liner are filled and no more grout will flow at the required 
pressure. 
 
6.11.  No blasting of rock will be permitted within the railroad's rights-of-way.  If rock is 
encountered the Contractor shall drill and shale off the rock with air hammer or remove 
by other conventional means.  If a boulder is encountered and removed, a bulkhead will 
be formed immediately after removal of the boulder and the area filled with grout before 
preceding with the tunneling operations. 
 
6.12.  If there is any indication of a vertical split in the rock formation, or any indication 
of settlement of the railroad during the tunneling operations, all operations shall be 
stopped and the railroad's engineer shall be notified immediately.  If the vertical split is 
not determined to be of too great a magnitude or too close to the rails, the split shall be 
filled with grout at a pressure specified by the railroad's engineer, allowed to set and 
tunneling operations may be continued.  If it is determined that the vertical split is too 
great of a magnitude or too close to the rails, the railroad's engineer shall advise as to the 
proper method to be used to correct the vertical split.  If settlement of the railroad occurs, 
the railroad's engineer will advise the Owner and his Contractor as to the proper steps to 
be taken to correct the settlement. 
 
6.13.  The entire operation shall be subject to inspection by the railroad's engineer or 
inspector on the project, who shall have full authority to stop work if, in his opinion, it 
shall cause any damage to the railroad.  All materials shall be subject to inspection by the 
railroad. 
 
6.14.  If required, the method of shoring the pits for tunneling operations shall be 
submitted and approved by the railroad prior to any work beginning at the site. 
 
6.15.  After installation of the tunnel liner plate, a paved invert shall be poured using 
2,500 psi concrete.  The invert shall be poured at grade to facilitate installation of the 
carrier pipe on line and grade shown on the contract drawings.  Support blocks shall be 
used to refrain lateral movement of the carrier pipe.  After the alignment, grade and 
elevations of the carrier pipe have been checked and approved by the Engineer, both ends 
of the tunnel shall be bricked up the void space between the carrier pipe and the tunnel 
liner shall be filled with 2,500 psi concrete. 
 
6.16.  The Contractor shall make all necessary repairs or he shall reimburse the Board, 
and subsequently, he shall reimburse the railroad for repair costs, should any settlement 
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or damage result to the railroad within 1 year period after completion of the tunneling 
operation. 
 
6.17.  The Contractor or any of his Subcontractors performing work on railroad right-of-
way in connection with the tunneling operation shall carry a certificate of insurance in an 
amount required by the railroad for bodily injury and property damage before beginning 
any work at the site.  The certificate is to provide for explosion, collapse and 
underground insurance coverage. 
 
6.18.  It will be the responsibility of the Contractor and/or his Subcontractor to furnish 
and keep in force the insurance requirements for a period of 1 year after completion and 
acceptance of the work by the Owner and the railroad.  The certificate is to be 
countersigned by an authorized North Carolina Resident Agent with the name and 
address of the agent thereon.  The certificate shall make reference to the project and 
country. 
 
 
 End of Section 
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Section 02230 - STONE, CONCRETE, AND ASPHALT PAVEMENT REMOVAL 
AND REPAIR 
 
 
1.  SCOPE.  This section covers stone, concrete, and asphalt pavement removal and 
repair and all associated items.  Refer to Standard Details for additional information. 
 
2.  COARSE AGGREGATE BASE COURSE.  The coarse aggregate base course and its 
placement shall be according to the NCDOT Standard Specification for Roads and 
Structures.  It is the intent of these specifications that the aggregate meet the gradation 
formula requirements shown in Column B of Table 520-1.  If, however, the average 
gradation test result for a lot is within the tolerances shown in Column C of Table 520-1, 
the lot will be considered acceptable.  Tolerances outside Column C of Table 520-1 will 
not be accepted.  These specifications supersede the procedures of Sections 520-6 of the 
NCDOT Standard Specifications for Roads and Structures for gradations with tolerances 
outside of Column C of Table 520-1. 
 
Coarse aggregate base course shall be used for stone drives and gravel roads shall have a 
4-inch minimum compacted thickness, except as is otherwise designated on the plans or 
as given in written instructions by the Engineer. 
 
All stone shall be provided by a source approved by the NCDOT. The Owner shall be 
furnished with written certification from quarry that the stone supplier is approved by the 
NCDOT. 
 
3.  PAVEMENT REMOVAL AND REPAIR.  Whenever it is necessary to remove 
pavement to install the pipelines, the pavement shall be cut to true line to 12 inches 
beyond the top of the trench, by a method acceptable to the Engineer and the pavement 
removed just prior to the trenching operation.     
 
The Contractor shall backfill all trenches to a point 2 feet 10 inches below the existing 
pavement.  Then, the backfill shall be compacted to 98 percent maximum density at 
optimum moisture content as determined by ASTM D698 to the base.  Then either 10 
inches of CABC or 8 inches of black base shall be installed to a point 2 inches below the 
existing pavement surface.  When making the pavement repairs prior to the pipeline 
passing testing, the base shall be brought flush with existing pavement as a temporary 
pavement that will be replaced with 2 inches of surface course.  It shall be the 
Contractor's responsibility to maintain all pavement cuts in good order until asphaltic 
patching is completed.   
 
Once the pipeline in the crossing has passed the appropriate tests, the 2 inches of 
temporary black base or CABC shall be removed and the Super Pave surface course shall 
be placed flush with existing pavement to provide a smooth ride across the patch.   
 
Asphaltic patching shall be as follows: 
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          Minimum  
 Material        Thickness 
 
 CABC        10 inches  
 or 
 HB Asphalt Base       8 inches  
 
 Bituminous Concrete Surface Course  
 (DOT Type I-2)            2 inches  
 
All roads shall be repaired with NCDOT Type Super Pave to flush with the existing 
surfaces. 
 
The bituminous concrete surface course, Type Super Pave, shall meet the requirements of 
Sections 645-1 through 645-4 and the HB asphalt base shall meet the requirements of 
Section 630-1 through 630-4 of the NCDOT Standard Specifications for Roads and 
Structures.  The bituminous concrete surface course shall be provided by a source 
approved by the NCDOT and Owner shall be furnished with written certification of 
NCDOT approval. 
 
Prime coats and tack coats shall be applied in accordance with N. C. Department of 
Transportation Sections 600 and 605, respectively. 
 
All work within the N. C. Department of Transportation rights-of-way shall be done in 
accordance with NCDOT requirements and specifications and under their direct 
supervision.  It is the Contractor's responsibility to inform NCDOT officials in the district 
office of their work progress and plans for resurfacing and clean-up.  Any work that is 
not done to the satisfaction of NCDOT officials shall be redone until acceptable at no 
additional cost to the Owner. 
 
4.  CONCRETE PAVEMENT REMOVAL AND REPAIR.  The concrete used to restore 
pavement shall be as specified in the concrete section.  The concrete as placed shall 
conform to the shape, grade, and finish of the existing pavement and will be 1 inch 
deeper than the original pavement including base, but in no instance less than 6 inches.   
 
5.  CONCRETE CURB AND GUTTER REPAIR.  Wherever it is necessary to remove 
existing concrete curb and gutter to install the pipelines, the curb and gutter shall be cut 
by a method acceptable to the Engineer and the concrete removed.  Curb and gutter shall 
be replaced using metal forms accurately set to lines and grades required for proper 
drainage to the satisfaction of the Engineer.  Curb and gutter section shall match the 
existing.  Concrete shall be 3,000 psi complying with the concrete section. 
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Curb and gutter repair in the N. C. Department of Transportation rights-of-way shall be 
done in accordance with NCDOT requirements and under their supervision.  Any work 
that is unsatisfactory to the NCDOT shall be redone at no additional cost to the Owner. 
 
6.  STONE FOR MAIL BOX PULL-OFFS.  CABC shall be placed at each mail box pull-
off at a depth not less than 6 inches and of sufficient length to accommodate vehicular 
traffic.  These areas shall be maintained for the 1 year warranty period.     
 
 
 End of Section 
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Section 02240 - BORING AND JACKING 
 
 
1.  SCOPE.  This section covers boring and jacking of casing pipe, installation of carrier 
pipe, and all associated items.  Refer to Standard Details for additional information. 
 
2.  INSTALLATION.  Lines installed under major highways or railroads shall be 
performed by boring under the highway or railroad, or tunneling as may be required by 
and as stipulated by the North Carolina Department of Transportation or Railroad 
Authority. 
 
In placing the casing pipe, any annular space exceeding one-quarter inch in width 
between casing and tunnel shall be filled with 1:3 portland cement mortar grout, pumped 
into the space at 50 psi pressure or greater to form a tight fit between casing and tunnel 
walls.  Cost of grouting shall be an integral part of the price submitted in the Bid Form 
for the type and size casing pipe. 
 
All work on boring and jacking under highways shall be under the supervision of the 
District Engineer of the Department of Transportation or his authorized representative 
who shall be notified at least five (5) days before actual work or installation begins. 
 
All work on railroad right-of-way including any necessary supporting of tracks shall be 
under the supervision of the Chief Engineer of the railroad or his authorized 
representative, who shall be notified at least 5 days before actual work or installation is 
begun.  This work shall be done only in the presence of the authorized representative of 
the Chief Engineer, and no work shall be done or methods used which will in his opinion, 
be hazardous in any way to the railway. 
 
Carrier line pipe and joints under primary highways or railroads shall be as specified and 
shown on the drawings and of approved material and construction satisfactory to the 
District Engineer of the Department of Transportation or Railroad Authority, 
respectively.  In pipelines operating under pressure Carrier line pipe shall be restrained 
push-on joint ductile iron pipe provided with two (2) stainless steel spiders per joint.  See 
Standard Details for additional information.   
 
The inside diameter of casing pipe shall be as shown on the drawings, or shall, in all 
cases, be great enough to afford easy removal of the carrier pipe without disturbing the 
casing pipe or roadbed. 
 
The casing pipe must be capable of withstanding highway or railroad loadings and must 
be so constructed as to prevent leakage of any matter throughout its length, except in 
cases where the ends are not sealed. 
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Casing shall be installed in a manner to prevent the formation of a waterway under the 
highway or railroad.  It must have an even bearing throughout its length and slope to one 
end. 
 
Casing pipe shall be steel pipe in sizes 12 inches and larger manufactured from steel 
having a minimum yield strength of 35,000 psi and having minimum permissible wall 
thicknesses as listed below:  
 
 
DIAMETER OF PIPE HIGHWAY RAILROAD 


INCHES CASING 
 O.D. 


MIN. WALL 
THICKNESS 


CASING 
O.D. 


MIN. WALL 
THICKNESS 


6 12.75” 0.188” 12.75” 0.250” 
8 18” 0.250” 18” 0.312” 
12 24” 0.250” 24” 0.406” 
16 30” 0.312” 30” 0.500” 
24 36” 0.375” 36” 0.5625” 


 
        
 
 
 End of Section 
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Section 02250 - TUNNEL EXCAVATION 
 
1.  SCOPE.  This section covers tunnel excavation, installation of carrier pipe, and all associated 
items.  Refer to Standard Details for additional information. 
 
2.  INSTALLATION.  When pipelines are shown to be installed in tunnels or when pipelines 
shown to be bored and jacked cannot be installed due to obstructions, the pipelines shall be 
constructed in tunnels, in conformity with the requirements which follow.  Before starting work 
on any tunnel, detailed drawings, specifications, and other data covering the liner to be used shall 
be submitted in accordance with the submittals section. 
 
The clear inside diameter of tunnel liners shall be within 4 inches of the nominal diameter 
indicated on the drawings. 
 
The Contractor shall furnish and install tunnel liners suitable for the installation of the interceptor 
sewer or water main at locations shown on the contract drawings.  The tunneling operation shall 
conform with requirements of Division 1, Section 16, of the interim Standard Specifications for 
Highway Bridges, published by the American Association of State Highway and Transportation 
Officials, 341 National Press Building, Washington, D.C. 20004.   
 
The tunnel liner plates shall be fabricated from structural quality, hot rolled, carbon steel sheets 
or plates conforming to ASTM A569.  The mechanical properties of the plates and sheets before 
cold rolling shall be as follows:   
 
  Modulus of elasticity of steel  E  =  29,000,000 psi  
  Ultimate strength of steel  Fu = 42,000 psi 
  Yield strength of steel   Fy = 28,000 psi 
 
All liner plates shall be galvanized in accordance with the requirements of AASHTO M167.  
Bolts, nuts, washers and other accessory hardware shall be hot-dip galvanized in accordance with 
the requirements of ASTM A153.  If additional protection is required, the plate shall be 
bituminous coated to meet the requirements of AASHTO M190 or M-243-751 (Field Coating).   
 
Bolts and nuts shall not be less than 1/2 inch in diameter for plate thickness up to and including 
0.179 inch (7 gage) and not less than 5/8 inch for plate thickness equal to or greater than 0.209 
inch (5 gage).  Bolts and nuts shall be quick acting coarse thread and shall conform to ASTM 
A307, Grade A.   
 
The tunnel shall be installed using plates of the gage (thickness), size, and dimension indicated 
and shall conform with the line and grade shown on the contract drawings.   
 
Liner plates shall be assembled in accordance with manufacturer's instructions.  Courses of 
plates shall be staggered 1/2 plate when the course contains all whole plates.  When the course 
contains a 1/2 plate, the course shall be staggered 1/4 plate with the 1/2 plates being placed on 
opposite sides of the tunnel in alternate courses.   
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Coated plates shall be handled in such a manner as to prevent bruising, scaling, or breaking of 
the coating.  Any plates that are damaged during handling or placing shall be replaced by the 
Contractor at his expense, except that small areas with minor damages to the coating may be 
repaired by the Contractor as directed by the Engineer.   
 
The tunneling operation shall proceed only a distance sufficient for placing one section of tunnel 
liner.  The tunnel liner must be placed before proceeding further.  At no time will jetting be 
allowed.   
 
Where blasting is required, only small controlled charges of forty percent dynamite or plastic 
explosives are to be used.  The depths of the holes for these charges shall not exceed the depth 
necessary for clearing an area sufficient for placing one section of tunnel liner.  The charges for 
the initial series of blasting should be placed in the triangle method.  The second series shall be 
placed in the radial method a minimum distance from the desired diameter of the tunnel.  The 
triangular charges shall be set to go off first, with the radial charges to go off in a short interval 
or using the timelag method.   
 
Where rock is encountered before approaching the shoulder or pavement, the first four series of 
charges will be used in determining the amount of controlled blasting to be used beneath the 
shoulders or pavement of the highway; however, if rock is encountered after proceeding beneath 
the pavement, only small charges shall be used until the proper amount of charge is determined.  
In no case will an overshot be permitted.  If a boulder is encountered and is removed by blasting, 
a bulkhead will be formed immediately after removal of the boulder and the area filled with 
grout before proceeding with the tunneling operations.   
 
If there is any indication of a vertical split in the rock formation, or any indication of settlement 
of the roadway during the tunneling operations, all operations shall be stopped and the NCDOT 
engineer shall be notified immediately.  If the vertical split is not determined to be of too great a 
magnitude or too close to the pavement, the split shall be filled with grout at a pressure specified 
by the NCDOT engineer, allowed to set and tunneling operations may be continued.  If it is 
determined that the vertical split is too great of a magnitude or too close to the pavement, the 
NCDOT engineer shall advise as to the proper method to be used to correct the vertical split.  If 
settlement of the roadway occurs, the NCDOT engineer will advise the Owner and his 
Contractor as to the proper steps to be taken to correct this settlement.   
 
The space outside the liner plates is to be held to a minimum and shall be grouted with a 
minimum of 1:3 portland cement grout at not less than 50 psi pressure to completely fill all voids 
created by excavation for and installation of the liner plates through 2 inch openings on 
4 foot 6 inch centers provided in the top of the steel liner plates.  This grouting operation will be 
done with installation of the liner plates so that at no time will the grouting operation be further 
than 25 feet from the front end or head of tunnel construction.  At the end of each day's 
operations, the space outside the liner plates is to be grouted whether 25 feet or less.  Grout will 
be forced into each grout hole.  If the grout from one hole should flow along the liner plate so as 
to plug the next grout hole, the plugged hole will be opened by punching through the grout layer 
so that each hole may be used for grouting.  The grouting operation will be continued at each 
hole until all spaces outside the liner plates are filled and no grout will flow.   
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The entire operation shall be subject to inspection by the NCDOT engineer or inspector on the 
project, who shall have full authority to stop work if, in his opinion, it shall cause any damage to 
the roadway.  All materials shall be subject to inspection by the NCDOT.   
 
The method of shoring the pits for tunneling operations shall be approved by the Design Services 
Unit of the NCDOT prior to any work beginning at the site.   
 
All shoring material shall be removed in such a manner so as to avoid collapse and to allow 
proper backfill.  The backfill shall be placed in accordance with the NCDOT specifications.   
 
After installation of the tunnel liner plate, a paved invert shall be poured using 2,500 psi grout.  
The invert shall be poured at grade to facilitate installation of the carrier pipe on line and grade 
shown on the contract drawings.  Support blocks shall be used to restrain lateral movement of the 
carrier pipe.  After the alignment, grade and elevations of the carrier pipe have been checked and 
approved by the Engineer, both ends of the tunnel shall be bricked up and the void space 
between the carrier pipe and the tunnel liner shall be filled with 2,500 psi grout. 
 
The Contractor shall make all necessary repairs or he shall reimburse the Board, and 
subsequently, the board shall reimburse the NCDOT for repair costs, should any settlement or 
damage result to the roadway within a one year period after completion of the tunneling 
operation.   
 
The Contractor and any of his Subcontractors performing work on the state right-of-way in 
connection with tunneling operations shall furnish to the Department of Transportation to the 
attention of the State Design Services Engineer, North Carolina Department of Transportation, 
Division of Highways, Raleigh, North Carolina 27611, for his approval, a certificate of 
insurance, in an original and one copy, in the amounts of $300,000 Bodily Injury and 
$100,000/$300,000 Property Damage as evidence of proper coverage before beginning work at 
the site.  The certificate is to show that explosion, collapse and underground insurance coverage 
is provided.   
 
It will be the responsibility of the Contractor and/or his Subcontractor to furnish and keep in 
force the insurance requirements for a one year period after completion and acceptance of the 
work by the Owner and the Department of Transportation.  The certificate is to be countersigned 
by an authorized North Carolina Resident Agent with the name and address of the agent denoted 
thereon.  The certificate is to make reference to the project and county.  The NCDOT engineer is 
to be notified of the completion of the installation, with copy to head of the Design Services 
Unit.   
 
The length of tunnel to be paid for will be the length measured along the tunnel liner plate invert.  
Payment for footage of each size of tunnel as determined by measurement shall be paid for at the 
contract unit prices per linear foot bid for the various sizes.  The payment shall include full 
compensation for furnishing all labor, materials, tools, equipment, including the carrier pipe 
support assembly, removal and disposal of materials from the excavation of the bore, and force-
grouting voids.  
 


End of Section 
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Section 02260 - DIRECT BORE 
 
 
1.  SCOPE.  This section covers direct boring, installation of carrier pipe, and all 
associated items. 
 
2.  INSTALLATION.  Pipe called out to be direct bored shall be installed through a 
bored hole with a diameter approximately the same as the outside diameter at the bell of 
the pipe to be installed.  After the pipe is installed if the maximum space between the 
pipe and the bore wall is 1 inch or greater, grout shall be pumped through the bore until 
all space between the pipe and bore wall is filled.   
 
 
 End of Section 
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Section 02270 – EROSION AND SEDIMENT CONTROL 
 
1.   SCOPE.   This section covers temporary erosion and sediment control measurers to be 
exercised by the Contractor as necessary to stabilize disturbed areas. 
 
Seeding is covered in the seeding and mulching section. 
 
2.   GENERAL.  Contractor shall prevent erosion of soil on the site and on adjacent property 
resulting from his construction activities.  Effective erosion and sediment control measures shall 
be initiated prior to the commencement of clearing, excavation, or other operations that will 
disturb the natural protection. 
 
Work shall be scheduled to expose areas subject to erosion for the shortest possible time, and 
natural vegetation shall be preserved to the greatest extent practicable.  Temporary storage and 
construction buildings shall be located, and construction traffic routed, to minimize erosion. 
 
Erosion and sediment control shall be provided at the locations indicated on the Drawings as 
required by construction activities.  Erosion and sediment control devices shall be constructed as 
indicated on the Drawings.  In addition, the Contractor shall be required to provide additional 
erosion control at other locations designated by the Engineer, Owner, or state regulatory agency. 
 
At the completion of the Work or at such time as the Engineer, Owner, and state regulatory 
agency determine that adequate permanent erosion control measures have been established, the 
Contractor shall remove the erosion control measures and dispose them off site.  All disturbed 
areas shall be seeded. 
 
Erosion and sediment control measures shall be in accordance with the North Carolina “Erosion 
and Sediment Control Planning and Design Manual.” 
 
If erosion control measures, in addition to those specified and required on the Drawings, are 
required by NCDEHNR due to the actions or processes of the Contractor, all costs shall be at the 
Contractor’s expense and at no additional cost to the Owner. 
 
3.   STATUTORY REQUIREMENTS.   As required by the North Carolina Sedimentation 
Pollution Control Act, the Contractor shall protect all natural resources and properties adjoining 
the site from the effects of accelerated erosion resulting from land-disturbing activities during 
construction.  The Contractor shall comply with the following minimum standards of the Act: 
 


a. A copy of the Owner’s approved soil erosion and control plan shall be on file in 
the Contractor’s office at the site. 


 
b. A buffer zone, sufficient to restrain sedimentation, shall be maintained between 


the land-disturbing activity and any adjacent property or watercourse. 
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c. New of affected slopes shall be at an angle that can be retained by vegetative 
cover, and exposed slopes shall be provided with a ground cover sufficient to 
restrain erosion within 30 working days of completion of any phase (rough or 
final) of grading.  Rye grass is not an acceptable substitute for the providing of a 
ground cover. 


 
d. A permanent ground cover, sufficient to restrain erosion, shall be provided within 


the shorter of 30 working or 120 calendar days after completion of construction or 
development. 


 
4.   EROSION AND SEDIMENT CONTROL PRACTICES.   The minimum erosion and 
sediment control practices shall consist of the following types or other means acceptable to the 
Engineer, Owner, and state regulatory agency and shall be installed in accordance with Division 
of Land Resources, Land Quality Section manual.  If there are nay conflicts between this 
specification and the Division of Land Resources, Land Quality Section manual, the manual 
shall govern. 
 
4.01   Temporary Construction Entrances.   Temporary construction entrances shall be provided 
where indicated on the Drawings.  In locations where grass is established and no change in grade 
is to be made, the temporary construction entrance shall be installed on top of existing grade to 
the dimensions indicated. 
 
4.02   Silt Fences.   Contractor shall use silt fences as a temporary erosion and sediment control 
measure in the locations indicated on the Drawings and where required.  Silt fences shall be 
constructed in accordance with the details indicated on the Drawings and the following. 
 
Silt fence posts shall be 6 feet in height and of the self-fastener angle steel type.  Posts shall be 
spaced not greater than 8 feet on centers, or as required by the Engineer. 
 
Woven wire fencing shall conform to ASTM A116 for Class 3 galvanizing.  Fabric shall be a 
minimum of 32 inches in width and shall have a minimum of 6 line wires with 12 inch stay 
spacing.  The top and bottom wires shall be 10-gage while the intermediate wires shall be 12-1/2 
gage.  Wire fabric shall be fastened to wood posts with not less than No. 9 wire staples 1-1/2 
inches long. 
 
Filter fabric shall be burlap unless the silt fence is to be used more than 45 days, in which case a 
synthetic filter fabric shall be used.  Burlap shall be 10 ounces in weight per 3 foot width, with a 
minimum width of 36 inches.  Synthetic filter fabric shall contain ultraviolet ray inhibitors and 
stabilizers to provide a minimum of 6 months of expected usable construction life.  The filter 
fabric shall have a minimum 85 percent filtering efficiency, slurry flow rate of 0.3 gal/sq ft/min, 
and 30 lb/inch tensile strength at 20 percent elongation. 
 
4.03   Sediment Basins.  Sediment basins shall be installed where indicated on the Drawings and 
shall be the size indicated at each location.  The area which will be covered by the berms for 
each basin shall be stripped of all vegetation and top soil.  The basin shall be excavated and 
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suitable excavated material shall be used to build the berms around the excavated areas.  The 
berm shall be compacted and filled to six inches above the desired height.  All cut and fill slopes 
shall be 2 horizontal to 1 vertical or flatter. 
 
The outlet for each basin shall be constructed of riprap and gravel and shall have a minimum 
width at the base of three feet with a side slope of 1:1 tying into the berm.  The top of the outlet 
shall have a weir 1.5 feet below the top of the berm.  The outlet shall extend beyond the toe of 
the berm until stable conditions are reached. 
 
After the basin is installed, the berms and all disturbed areas around the basin shall be stabilized 
with grass or by other acceptable means. 
 
4.04.   Drop Inlet Protection.   Drop inlets shall be protected by the Contractor with sediment 
filters as indicated on the Drawings.  Filters shall have concrete blocks surrounding the inlet with 
one block on each side of the basin placed on its side.  The base of the block shall rest against the 
top of the basin to provide adequate lateral support.  A wire screen shall be placed over the 
blocks and rock shall be placed against the wire to the top of the barrier.  Drop inlet protection 
shall be maintained such that it can retain sediment as designed. 
 
4.05.  Curb Inlet Protection.   Curb inlets shall be protected by the Contractor with burlap bags 
filled with clean gravel or stone.  Three bags shall be placed on their sides abutting the curb at 
either side of the inlet.  Curb inlet protection shall be maintained such that it can retain sediment 
as designed. 
 
4.06.  Matting.  Matting shall be placed where needed to aid in stabilizing disturbed areas.  
Matting for erosion control shall be jute matting or excelsior matting.  Other acceptable material 
manufactured especially for erosion control may be used when approved by the Engineer in 
writing before being used.  Matting for erosion control shall not be dyed, bleached, or otherwise 
treated in a manner that will result in toxicity to vegetation. 
 
Jute matting shall be of uniform open plain weave of single jute yarn, 48 inches in width plus or 
minus 1 inch.  The yarn shall be of loosely twisted construction and shall not vary in thickness 
by more than one half its normal diameter.  There shall be 78 warp ends, plus or minus 2, per 
width of the matting; 41 weft ends, plus or minus 1, per linear yard; and the weight shall average 
1.22 pounds per linear yard of the matting with a tolerance of plus or minus 5 percent. 
 
Excelsior matting shall be wood excelsior 48 inches in width plus or minus 1 inch, shall have a 
minimum thickness of ¼ inch, and the weight shall average 1.07 pounds per linear yard of the 
matting with a tolerance of plus or minus 5 percent.  The excelsior matting shall be covered on 
one side with a woven fabric consisting of either twisted paper cord or cotton cord having a 
minimum mush size of 1 inch by 1 inch, and a maximum mesh size of 1-1/2 inch x 3 inches. 
 
Staples shall be machine made of No. 11 gage new steel wire formed in a “U” shape.  The size 
when formed shall not be less than 6 inches in length with a throat of not less than 1 inch in 
width. 
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Matting shall be installed on seeded areas on slopes and in ditches where it is needed to aid in 
stabilization of areas not otherwise protected by riprap, or on other areas as directed by the 
Engineer.  Matting shall be placed immediately following seeding.  The earth surface shall be 
smooth and free from stones, clods, or debris which will prevent the contact of the matting with 
the soil.  Care shall be taken to preserve the required line, grade and cross section of the area 
treated. 
 
Matting shall be unrolled in the direction of the flow of water and without stretching so that it 
will lie smoothly but loosely on the soil surface.  The up-channel or top of slope end of each 
piece of matting shall be buried in a narrow row trench at least 5-inches deep.  The trench shall 
be closed and firmly tamped after the end of the matting is buried.  Where one roll of matting 
ends and a second roll begins, the end of the upper roll shall be brought over the buried end of 
the second roll so that there will be a 4 to 6 inch overlap.  Check slots shall be constructed at 50 
feet longitudinally or as directed by the Engineer.  Slots shall be narrow trenches at least 5  
inches deep.  Matting shall be folded over and buried to the full depth of the trench, and the 
trench shall then be closed and firmly tamped.  Where two or more widths of matting are laid 
side by side, the overlap shall be at least 4 inches. 
 
Staples shall be placed approximately 10 inches apart across matting ends, junctions, and check 
slots.  Staples shall be placed 3 feet apart along the outer edges and down the center of each strip 
of matting.  Lapped edges shall be stapled every 24 to 36 inches. 
 
When excelsior matting is used, the matting shall be installed with the fabric on the top side. 
 
After matting has been placed and stapling completed, the matting shall be rolled with an 
approved roller to assure that it is in proper contact with the soil. 
 
In the installation of erosion control matting on cut or fill slopes, the Engineer may require 
adjustments in the trenching or stapling requirements to fit individual slope conditions. 
 
4.07   Riprap.  Stone for riprap shall conform to the NCDOT Standard Specifications for Road 
and Structures, Section 942-1. 
 
The stone shall be graded to meet the following requirements: 
 


For Class A Riprap:  Stone shall be of hard, durable, natural rock and shall range in size 
from 2-inches to 6-inches with the stone gradation being equally distributed within the 
required size range. 
 
For Class B Riprap:  Stone shall be of hard, durable, natural rock and shall range in size 
from 5 inches to 15 inches with the stone gradation being equally distributed within the 
required size range. 
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For Class I Riprap:  Stone shall vary in weight from 5 to 200 pounds.  At least 30 percent 
of total weight of the riprap shall be in individual pieces weighing a minimum of 60 
pounds each.  Not more than 10 percent of the total weight of the riprap may be 
individual pieces weighing less than 15 pounds each. 
 
For Class II Riprap:  Stone shall vary in weight from 25 to 250 pounds.  At least 60 
percent of the total weight of the riprap shall be in individual pieces weighing a minimum 
of 100 pounds each.  Not more than 5 percent of the total weight of the riprap may be 
individual pieces weighing less than 50 pounds each. 
 


All disturbed soil at creek crossings or other areas shown on the Engineer’s Drawings shall be 
riprapped.  Riprap shall be placed a minimum of 10 feet on each side of the centerline of the 
pipe.  Riprap shall be placed to the satisfaction of the Engineer. 
 
Stone for riprap shall be sound, durable, weather-resistant rock and shall be free from overburden 
soil. 
 
The use of broken concrete will not be permitted. 
 
4.07.01.   Preparation.  Prepare subgrade to the required lines and grades as shown on the details 
or indicated on the Drawings.  Place any fill required in the subgrade to a density equal to that of 
the surrounding area. 
 
4.07.02.   Filter Cloth.  The filter cloth shall be composed of strong rot-proof synthetic fibers 
formed into a fabric of the nonwoven type.  Fabric shall be free of any treatment or coating that 
might significantly alter its physical properties after installation. 
 
During all periods of shipment and storage, the cloth shall be maintained, wrapped in a heavy 
duty protective covering to protect the fabric from direct sunlight, ultraviolet rays, mud, dirt, 
dust, and debris. 
 
The filter cloth shall have a puncture strength to withstand a minimum force of 80 pounds, in 
accordance with ASTM D751. 
 
Installation shall be in accordance with the manufacturer’s recommendations.  Care shall be 
taken to insure that the cloth develops no rips, holes, deterioration or damage during installation. 
 
Filter cloth as manufactured by Enka, Monsanto, Carthage Mills, Inc., or equal will be 
acceptable. 
 
4.07.03.   Installation.  Deliver and place riprap in a manner that will insure that riprap shall be 
reasonably homogeneous with the smaller stones and spalls filling in the voids between the 
larger stones.  Place riprap in a manner that will prevent damage to the filter cloth.  Repair any 
damage cloth in a manner acceptable to the Engineer.  Place riprap by mechanical methods, 
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augmented by hand placing where necessary to prevent damage to permanent works, provided 
that when the riprap is completed it forms a properly graded, dense, neat layer of stone. 
 
The completed riprap shall be at least the thickness indicated on the plans.  Toe walls and other 
construction details shall be as indicated on the plans. 
 
5.   MAINTENANCE OF EROSION CONTROL MEASURES.   The Contractor shall be 
responsible for maintaining all erosion control measures.  Maintenance items shall include, but 
not be limited to, the following: 
 


a. Check for points of scour or bank failure and deposition, rubbish or channel 
obstructions, rodent holes, and excessive wear. 


 
b. Remove deposition and undesirable plant growth.  Repair damages from scour, 


rodents, and loss of freeboard. 
 


c. Correct unauthorized modifications, tampering, or vandalism. 
 
The Contractor shall inspect the erosion control measures frequently and after each rain. 
 


End of Section 





		During all periods of shipment and storage, the cloth shall be maintained, wrapped in a heavy duty protective covering to protect the fabric from direct sunlight, ultraviolet rays, mud, dirt, dust, and debris.

		End of Section
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Section 02605 - SEWER MANHOLES 
 
1.  SCOPE.  This section covers standard and drop sewer manholes.  Standard and drop 
manholes shall be constructed complete with covers, steps, fittings, and other 
appurtenances specified herein and in accordance with the Standard Details. 
 
2.  GENERAL.  Manholes shall be constructed with precast concrete bases as indicated in 
the details.   
 
Only manholes which are required to have inside and outside pipe and fittings for 
dropping sewage into the lower line will be designated as drop manholes.   
 
Inside drop manholes shall be used for 8-inch to 12-inch diameter sewer unless indicated 
otherwise on the drawings. 
 
Manhole inside diameters shall generally be as follows, unless otherwise directed by the 
Engineer or noted on the drawings, according to the largest sewer pipe connected to the 
manhole:   
 
  PIPE DIAMETER    MANHOLE DIAMETER 
    (inches)      (feet) 
 
     8 to 16        4 
 
     18  to 36        5 
 
     39 to 54        6 
 
     54 and larger       8 
 
The minimum diameter of all drop manholes shall be 5 feet. 
 
All manhole components shall be designed to withstand a H-20 loading.  All precast 
manholes installed in the NCDOT right-of-way shall be approved by NCDOT.  All 
design calculations, documentation, and any other information required by NCDOT shall 
be provided by and at the expense of the Contractor. 
 
The maximum separation between manholes shall be in accordance with NCAC 2H 
.0219(i)(2)(I). 
 
3. QUALIFICATIONS 
 
3.1. The Precast Manufacturer shall comply with one of the following requirements: 
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 (1) Retain an independent testing or consulting engineering firm approved by the 
Engineer for Precast Plant Inspection.  The basis for Plant Inspection shall be 
the National Precast Concrete Association Quality Control Manual or the 
Manual for Quality Control for Plants and Production of Precast and 
Prestressed Concrete Products.  The above firm shall inspect the Precast 
Plant 2 weeks prior to and at 1 week intervals during production of materials 
for this project and issue a report, certified, by a registered Engineer that 
materials, methods, products, and quality control meet the requirements of 
the above quality control manuals. 


 
3.2. The Precast Manufacturer shall have a recognized Quality Improvement Process 


installed at the manufacturing facility. 
 
3.3. Concrete compressive strength testing shall be performed in a laboratory inspected 
         by the CCRL of the National Bureau of Standards or approved NCDOT laboratory.  
         Testing shall be performed by the Grade I ACI Certified Laboratory Technicians or 
         by Level I PCI Certified Technicians. 
 
4.  MATERIALS. 
 
 Concrete for Precast Manholes   ASTM C478, C890, C891, C923. 
 and Inverts 
 
  Compressive Strength   4,000 psi minimum at 28 days. 
 
  Air Content     4 percent minimum.   
 
  Cement     564 pounds minimum per cubic yard. 
 
  Coarse Aggregate    ASTM C33, sound, crushed, angular 


stone.   
 
  Fine Aggregates    ASTM C33, free from organic 


impurities. 
 
  Chemical Admixtures   ASTM C494, shall not contain calcium 


chloride.   
 
  Air Entraining Admixtures  ASTM C260.  
 
 Precast Concrete Riser and   Circular, uniform outside 
 Base Sections     diameter; ASTM C478, except as 


modified herein. 
 
  Minimum Wall Thickness  1/12 of inside diameter, plus one inch. 
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  Reinforcement    ASTM A615 grade 60 deformed bar, 


ASTM A82 or ASTM A185 welded 
wire fabric.   


 
 Precast Concrete Cone Sections  Eccentric, ASTM C478; wall thickness 


and reinforcement as specified for riser 
sections. 


 
 
 Precast Transition Cone    Eccentric transition from  
 Sections      60 inch and larger manholes to 48 inch 


diameter risers cones and flat slab top 
sections.  The minimum transition 
slope shall be 45 degrees.   


 
 Precast Transition Top    Eccentric transition from  
 Sections      60 inch and larger manholes to 48 inch 


diameter risers, cones, and flat top 
sections 


 
 Precast Flat Slab Top    HS-20 per ASTM 890 with 24 inch 
 Sections      opening.   
 
 Precast Adjusting     Concrete, Circular, ASTM C478. 
 Rings        HDPE, Circular, ASTM D-1248 
 
 Lift Loops Lifting Device   ASTM steel strand.  Lifting loops made 


from deformed bars are not acceptable.  
OSHA 1926.704   


 
 Nonshrinking Grout    Cormix "Supreme", L&M "Crystex", 


Master Builders "Masterflow 713 
Grout" or "Set-Grout", Sauereisen 
Cements "F-100 Level Fill Grout", 
UPCO "Upcon Super Flow", or U.S. 
Grout "Five Star Grout". 


 
 Epoxy Grout     Two component, solvent free, moisture 


insensitive, high modulus, high 
strength, ASTM C-881, Type I and II, 
Grade 3, Class B and C, Epoxy Resin 
Adhesive. 


 
 Resilient Manhole/Pipe    Flexible watertight, synthetic 
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 Connectors      rubber sleeves with stainless steel 
clamp, drawbolt and nut; cast-in-
sleeve; or "A" Lok. 


 
 Mastic      Fed Spec SS-S-210A; AASHTO M-


198, Type B Butyl rubber and as 
follows:  Cross-sectional area no less 
than the annular space times the height 
of the joint. 


 
 Vent Pipes      Grade B, FY = 35,000 psi, 3 inch 


diameter.  Mesh stainless steel screen 
shall be in the opening. 


 
  Steel Straps and Anchors  ASTM A36, min yield strength 36,000 


psi.  ASTM A153 galvanized.  Coated 
with Bituminous coating after 
installation. 


 
  Coating, interior & exterior  Bituminous, AASHTO M-190. 
 
 Coal Tar Paint     Koppers 300M or equal 21 mils.   
 
 Castings      ASTM A48, Class 30 traffic bearing 


type, machined smooth. All castings 
shall be American made. 


 
  Standard Manhole Rings   Vulcan Foundry, Inc., "V-B1384", 
  and Covers     Neenah "R-1550", U.S. Foundry 


"USF-669 Vented", or equal. 
 
  Watertight Manhole   Vulcan Foundry, Inc., "V-2328", 
  Rings and Covers    Neenah "R-1915H", U.S. Foundry 


"USF-669 BWT", or equal. 
 
 Manhole Steps     1/2 inch deformed steel bar, ASTM 


A615, Grade 60 minimum, totally 
encapsulated in copolymer poly-
propylene, ASTM D4101.   


 
5.  MANUFACTURE.  Precast base sections shall be provided with circular openings 
with continuous, circular, resilient connectors.  For cut-in manholes, horseshoe-shaped 
boxouts for connecting piping to be grouted in shall be provided.  Boxouts shall have 
surfaces grooved or roughened to improve grout bond. 
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Pipe to Manhole Connectors shall conform to ASTM C923.  The location of the pipe 
connectors shall vary from the location shown on the Project Plans no more than 1/2 inch 
vertically and 5 degrees horizontally.  Provide for control of the pipe OD to within the 
tolerances of the connector on flexible pipes larger than 12 inches. 
 
Precast sections shall be provided with lifting holes on the inside or outside faces of walls 
to facilitate handling.  The depth of lifting holes shall not be deeper than 2 inches less 
than the wall thickness.  Lifting holes which penetrate through the wall are not 
acceptable.  
 
Inverts shall meet the following requirements: 
 
(a) All inverts shall be made of concrete as specified herein.  Brick and mortar inverts 


are not acceptable. 
 
(b) Pipe openings shall provide clearance for pipe projecting a minimum of 2 inches 


inside the manhole.  The invert of the pipe shall match the elevation of the trough.   
 
(c) Invert Troughs shall be formed and finished to provide a consistent slope from the 


pipe outlet to the inlets.  The minimum outside bending radius from influent to 
effluent shall be 1.5 times the pipe ID.  A 1/2 inch radius shall be provided at the 
intersection of 2 or more channels.  The minimum concrete thickness from the 
bottom of the trough to the bottom of the base shall be 7 inches.  


 
(d) Invert Benches shall have a float finish with a uniform 2-1/2 inches slope, plus or 


minus 1 inch, from the high point at the manhole wall to the low point at invert 
trough.  A 1/4 inch radius shall be provided at the edge of the bench and trough.   


 
(e) Depressions, high spots, voids, chips, or fractures over 1/4 inch in diameter or 


depth shall be filled with a sand cement paste and finished a texture reasonably 
consistent with that of the formed surface.   


 
6.  DELIVERY.  Precast concrete sections shall not be delivered to the job until 
representative concrete control cylinders have attained a strength of at least 80 percent of 
the specified minimum. 
 
7.  HANDLING.  Precast concrete sections shall be handled carefully and shall not be 
bumped or dropped.  Hooks shall not be permitted to come in contact with joint surfaces. 
 
8.  INSPECTION.  Precast concrete sections shall be inspected when delivered and all 
cracked or otherwise visibly defective units rejected. 
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9.  CONSTRUCTION. 
 
9.01.  Bases.  Precast base sections shall be cast monolithically without construction 
joints or with an approved galvanized or PVC waterstop in the cold joint between the 
base slab and the walls. 
 
Precast concrete bases shall have the subgrade materials excavated to undisturbed earth 
and to a uniform elevation which will permit at least 6 inches of granular embedment 
material, as specified in the earthwork section, to be installed and compacted.  The 
surface of the granular material shall be carefully graded and the base section accurately 
set so that connecting pipes will be on proper line and grade.  The elevation of the 
granular material shall be adjusted as required until proper grade and alignment of the 
base section has been attained. 
 
Extended base manholes shall have an extension of the base slab beyond the outside wall 
a distance of at least the slab thickness (6 inches minimum).   
 
No wedging or blocking under precast concrete bases will be permitted. 
 
In no case shall the invert section through a manhole be greater than that of the outgoing 
pipe.  The shape of the invert shall conform exactly to the lower half of the pipe it 
connects.  Side branches shall be connected with as large radius of curve as practicable.  
All inverts shall be troweled to a smooth, clean surface. 
 
The number of joints in the manhole shall be minimized.   
 
9.02.  Riser and Cone Sections.  Circular precast sections with a minimum lay length of 
16 inches shall be provided with a mastic gasket to seal joints between sections.  Mastic 
gaskets shall be used only at temperature recommended by the manufacturer. 
 
Any precast sections which are damaged shall be repaired with epoxy grout in a manner 
acceptable to the Owner. 
 
Joints between precast components shall be sealed internally between the tongue and the 
groove and additionally around the external perimeter as follows: 
 
(1) External seals shall consist of a polyethylene backed flat butyl rubber sheet no less 


than 1/16 inches thick and 6 inches wide applied to the outside perimeter of the 
joint. 


 
(2) Internal seals shall consist of a plastic or paper-backed butyl rubber rope no less 


than 14 feet long and having a cross-sectional area no less than the annular space 
times the height of the joint. 
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9.03.  Transition Top Sections.  Transition top sections shall be furnished with vents 
when shown on the drawings or requested by Owner.  The maximum amount of fill over 
the transition top section shall be 20 feet.   
 
9.04.  Manhole Steps.  Manhole steps shall be provided in Bases, Risers, Cones, 
Transition Cones, and Transition Top sections aligned vertically on 15" centers.  Steps 
shall be secured to the wall with a compression fit in tapered holes or cast in place.  Steps 
shall not be vibrated or driven into freshly cast concrete or grouted in place.  Step pull-
out strength shall be 1,000 lbs. minimum when tested in accordance with ASTM C478. 
 
The bottom step in base sections shall be a maximum of 26 inches from the top of the 
base slab.   
 
9.05.  Connecting Piping.  The connecting pipe shall be carefully adjusted to proper line 
and grade, and the bedding material shall be compacted under the haunches and to the 
springline of the pipe for a distance of at least 6 feet from the manhole wall and to at least 
the minimum trench width.  The pipe shall be installed in the resilient connector prior to 
backfilling outside the manhole and shall be resealed as required after completion of the 
manhole and backfill.  All visible leakage shall be eliminated. 
 
The connecting pipe for installation with resilient connectors shall be plain end, square 
cut spigots and shall not protrude more than two inches inside the manhole wall.  
 
Manholes at locations connecting with a force main shall be coated with Koppers 300M 
or equal 21 mils. 
 
9.06.  Rings and Covers.  No more than 12 inches of grade rings shall be installed on one 
manhole.  All joints between cone, adjusting rings, and manhole frame shall be sealed 
with butyl sealant rope and sheet.  In lieu of round concrete rings, all castings may be 
raised using round high density polyethylene (HDPE) rings or an approved equal. The 
manhole adjusting rings shall be molded from high density polyethylene as defined in 
ASTM Specification D-1248. 
 
Frames shall be set in mastic on grade rings.  In streets, road shoulders, and road rights-
of-way, the covers shall be set to conform to the street or shoulder surface. If using 
HDPE rings, the contractor shall utilize flat and sloping units to match the required slope 
and or grade of the structure.  In all other locations unless otherwise specified, manholes 
rim elevations shall be 2.0 feet above existing ground level. 
 
10.  DAMPPROOFING.  Before backfilling is started, the outside joints of each manhole 
shall be wrapped with a polyethylene backed flat butyl rubber sheet no less than 1/16 
inches thick and 6 inches wide applied to the outside perimeter of the joint.   
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11.  PAINTING.  Prior to installation, one coat of coal tar paint shall be applied to all 
castings, vent pipes, and straps.  Before painting, surfaces shall be thoroughly cleaned 
and properly supported.  All loose rust shall be removed by wire brushing.  Castings, vent 
pipes, and straps shall not be handled until the paint is dry and hard.   
 
12.  DRAWINGS AND DATA.  Drawings and data covering precast concrete sections 
and castings shall be submitted in accordance with the submittals section. 
 
Data submitted for steel-reinforced plastic manhole steps shall include verification of the 
type and grade of steel used for reinforcement, typical chemical analysis of the steel, type 
and classification of the plastic, and reports of acceptance tests performed in accordance 
with ASTM C478, Section 12.6, and C497, Section 10. 
 
Submit a detail of each Precast Concrete Manhole Section showing the following: 
 
 1. Certification that all components meet H-20 wheel load.  Certification that 


all components meet ASTM C478. 
 2. Inside diameter, wall thickness, and base or top slab thickness. 
 3. Reinforcing, size, spacing, and location. 
 4. Step locations. 
 5. Concrete mix no. and design strength. 
 
 Step detail and material specification. 
 
 Pipe connector details, material specification and pipe installation procedure. 
 
 Joint material details and material specifications.   
 
 Submit the following: 
 


All calculations must be sealed by a registered professional engineer 
registered in North Carolina. 


 
 
 End of Section 
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Section 02618 - CONCRETE SEWER PIPE 
 
 
1.  SCOPE.  This section covers bar-cage reinforced concrete pipe with O-ring rubber 
gasketed concrete joints to be furnished on 30-inch diameter and larger sanitary sewer 
lines.   
 
Pipe shall be furnished complete with all jointing materials and other necessary 
appurtenances. 
 
Pipe shall be installed and tested in accordance with the sewer pipe installation and 
testing section. 
 
Pipe trenching, bedding, and backfill are covered in the earthwork section. 
 
2.  GOVERNING STANDARDS.  Except as modified or supplemented herein, concrete 
sewer pipe shall comply with ASTM C76 and C655. 
 
3.  DESIGN.  Concrete sewer pipe shall be Class IV RCP and shall have circular 
reinforcement (only), equal to the requirements for Wall B reinforcement.  The 
reinforcement shall be placed within the C wall (only) required distance from the outside 
surface of the pipe for a pipe having Wall B thickness.   
 
The absorption of concrete sewer pipe shall not exceed 8.5 percent. 
 
The minimum concrete cover over circumferential reinforcement, except under the spigot 
groove of pipe with concrete spigots, shall be not less than 3/4 inch for 54-inch and 
smaller pipe or one inch for 60-inch and larger pipe. 
 
4.  MATERIALS.  Unless otherwise specified, all materials used in the manufacture of 
pipe, fittings, and accessories shall conform to ASTM C76. 
 
     Fine Aggregate     ASTM C33. 
 
     Cement      ASTM C150, Type I or II.  Tricalcium- 
        aluminate content shall not exceed 
        8 percent. 
 
     Gaskets      ASTM C361, Section 6.9.1, standard 
        gasket; hardness shall be 40 Type A 
        durometer; polymer shall be synthetic 
        rubber.  Natural rubber will not be 
        acceptable. 
 
     Joint Lubricant     Vegetable base lubricant; petroleum or 
        animal base lubricants will not be 
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        acceptable. 
 
     Rubber Joint Filler    Synthetic. 
 
      Hardness     40 plus or minus 5 when measured by 
        ASTM D2240, Type A durometer. 
 
      Tensile Strength    1,200 psi min. 
 
5.  LENGTH.  Except for fittings and closure pieces, each piece of pipe shall be not less 
than 7 feet 6 inches long. 
 
6.  JOINTS.  Except as modified herein, joints shall conform to the requirements of 
Section 8 of ASTM C361 and shall consist of a formed concrete bell and spigot and a 
rubber gasket.  Gaskets shall have a circular cross section and shall be confined in a 
groove in the pipe spigot.  Pipe with collars in lieu of integral bells will not be acceptable. 
 
Each concrete pipe joint shall be designed to withstand, without cracking, the gasket 
compression plus a differential load across the joint equal to 4,000 pounds per foot of 
internal diameter. 
 
Pipe sections connecting to manholes shall have a joint in each line within 2 feet of the 
outside face of each manhole or other structure. 
 
7.  REINFORCEMENT.  Circumferential reinforcement shall be full-circle type.  
Elliptical or part-circle reinforcement will not be acceptable.  The total area of 
longitudinal steel shall be not less than 0.2 percent of the concrete cross-sectional area of 
the pipe.  Longitudinal steel shall be spaced uniformly around the pipe and shall consist 
of at least eight continuous or lap spliced (20 bar diameters for deformed bars or 40 bar 
diameters for smooth bars) wires or bars in each cage; splices shall not be welded.   
 
At least three circumferential bars shall be provided in each pipe bell.  The bars shall be 
placed within 1-1/2 times the socket depth from the end of the pipe and shall be equal in 
area to an equivalent length of the outside cage in the pipe barrel.  The end 
circumferential bar shall be placed one inch from the face of the bell.  The inside cage (or 
the single cage) in the pipe barrel shall be extended to within one inch of the end of the 
spigot on 24 inch or larger pipe and to within 1/2 inch of the gasket groove on pipe 
smaller than 24-inch size. 
 
8.  PRELIMINARY TESTS.  All preliminary tests shall be made at the Contractor's 
expense.  Reports covering the following tests on each size of pipe shall be submitted for 
review: 
 
     Joint Leakage    ASTM C443, Section 10. 
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     Joint Shear     Suitable arrangement to apply the specified 
loads. 


 
     Cement     Mill test report showing tricalcium aluminate 


content. 
 
     Three-Edge Bearing   ASTM C497, indicating load required for 


0.01 inch crack. 
 
     Absorption     ASTM C497. 
 
9.  CONTROL TESTS.  Control tests shall be made during the manufacture of the pipe to 
determine strength and absorption.  Control tests shall be made by an independent testing 
laboratory at the expense of the Contractor. 
 
At the option of the Contractor, strength tests may be made on cores or standard concrete 
cylinders.  A set of two cores or four cylinders shall be taken from each day's production 
and every time the concrete mix is changed.  One half of the samples shall be tested at 
7 days or earlier to determine when the pipe has attained sufficient strength for delivery.  
The remainder shall be tested at 28 days. 
 
Absorption tests shall be made on cores taken from the pipe barrel.  Cores shall be made 
with a diamond drill and shall be not smaller than 2 inches in diameter.  One core shall be 
tested from each of the first three lengths of pipe of each size and class.  Thereafter, cores 
shall be tested from 5 percent of the pipe produced, but not less than one from each day's 
production. 
 
Core holes shall be repaired by cementing a properly shaped concrete plug in place with 
epoxy cement or by other methods acceptable to the Engineer. 
 
The Owner reserves the right to sample and test any pipe after delivery and to reject all 
pipe represented by any sample which fails to comply with the specified requirements. 
 
10.  DELIVERY.  Prior to delivery to the site, concrete pipe and fittings shall be cured in 
the manufacturer's facilities until concrete control cylinders representing such pipe have 
attained a compressive strength of at least 80 percent of the specified minimum 28-day 
strength. 
 
11.  HANDLING.  Concrete pipe and fittings shall be handled carefully and shall not be 
bumped or dropped.  Hooks shall not be permitted to come in contact with joint surfaces.  
Use of lifting holes will not be permitted. 
 
12.  JOINTING.  Joints shall be installed in accordance with the pipe manufacturer's 
recommendations.  Immediately before the pipes are joined, all spigot and bell surfaces 
shall be thoroughly cleaned and bell surfaces shall be coated with joint lubricant.  The 
gasket shall be lubricated and positioned in the spigot groove so that the gasket is 
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distributed uniformly around the circumference.  After each joint is completed, the 
position of the gasket shall be checked using a feeler gauge.  If the gasket is not in the 
proper position, the joint shall be pulled apart, the gasket removed and discarded, and the 
joint reassembled using a new, properly lubricated gasket. 
 
Joint lubricant shall be stored in closed containers and shall be kept clean.  When 
installing pipe in cold weather, the joint surfaces and gaskets shall be kept warm and the 
joint lubricant shall be prevented from freezing. 
 
The maximum joint opening used shall not exceed 3/8 inch. 
 
13.  DRAWINGS AND DATA.  Drawings, specifications, schedules, and other data 
showing complete details of the fabrication and construction of pipe and fittings, together 
with complete data covering all materials proposed for use, shall be submitted in 
accordance with the submittals section.  The drawings and data shall include, but shall 
not necessarily be limited to, the following for each size of pipe: 
 
 Data on reinforcement. 
 
 Details of joints. 
 
 Details of fittings and specials. 
 
 Test reports. 
 
 Laying schedule. 
 
 
 End of Section 
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Section 02620 - DUCTILE IRON PIPE 
 
 
1.  SCOPE.  This section covers ductile iron pipe.  Ductile iron pipe shall be furnished 
complete with all fittings, jointing materials, blocking, encasement, and other necessary 
appurtenances. 
 
Piping furnished hereunder shall be complete with all joint gaskets, bolts, and nuts 
required for installation of valves and equipment furnished by others for installation 
under this contract. 
 
Pipe shall be tested in accordance with the pipeline pressure and leakage testing section. 
 
Pipe trenching, bedding, and backfill are covered in the earthwork section. 
 
2.  MATERIALS. 
 
 Pipe      Ductile iron, ANSI/AWWA 


C151/A21.51; thickness class as 
listed in the table at the end of this 
section. 


 
 Fittings 
 
 Material, Dimensions,   Ductile iron, ANSI/AWWA C110/A21.10 
 and Manufacture    or ANSI/AWWA C153/A21.53. 
 
   Push-on and 
   Mechanical Joint 
 
    24 Inch and  350 psi pressure rating. 
    Smaller 
 
    30 Inch and  250 psi pressure rating. 
    Larger 
 
   Flanged   250 psi pressure rating. 
 
 Push-on Joints    ANSI/AWWA C111/A21.11, 


except gaskets shall be neoprene or 
other synthetic rubber.  Natural 
rubber will not be acceptable. 


 
 Restrained Push-on Joints  American “Fast-Grip” or 
 (4-inch through 12-inch)  U.S. Pipe “Field Lok Gasket”. 
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 Restrained Push-on Joints  EBAA Iron “Megalug” Series 
 (4-inch through 20-inch)  1700, or U.S. Pipe “Field Lok Gasket” 


without exception. 
 
 Restrained Push-on Joints  American "Flex-Ring", "Lok- 
 (4-inch through 64 inch)  Fast", or "Lok-Ring"; Clow  


"Super-Lock"; U.S. Pipe "TR Flex"; 
or Griffin "Snap-Lok".  Use of 
setscrews bearing on the pipe wall 
will not be acceptable. 


 
Flanged Joints    ANSI/AWWA C115/A21.15. 


 
  Flanges    Ductile iron, ANSI/AWWA  


C115/A21.15, flat faced with 
shallow serrations. 


 
  Bolts     ASTM A307, chamfered or 


rounded ends projecting 1/4 to 1/2 
inch beyond outer face of nut. 


 
  Nuts     ASTM A307, hexagonal,  


ANSI/ASME B18.2.2, heavy semi-
finished pattern. 


 
  Gaskets    ASTM D1330, Grade I rubber,  


full face type, 1/8-inch thick. 
 
 Mechanical Joints    ANSI/AWWA C111/A21.11, except  


gaskets shall be neoprene or other 
synthetic rubber.  Natural rubber will 
not be acceptable. See Push-on 
Joints for restraining. 


 
 Mechanical Joints with Tie Rods See details at the end of this  


section. 
 
  Tie Rods    ASTM A307. 
 
  Steel Pipe    ASTM A53, standard weight. 
 
  Washers    ANSI B18.22.1, plain steel. 
 
 Grooved Couplings    AWWA C606. 
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  Pipe Ends    Grooved, with dimensions  


conforming to AWWA C606, 
Table 5, for rigid joints. 


 
  Couplings, through   Victaulic "Style 31". 
  24-inch psi pressure      
 
 Threaded Connections   ANSI/ASME B1.20.1, NPT;  


provide boss or tapping saddle 
wherever wall thickness minus the 
foundry tolerance at the tapped 
connection is less than that required 
for 4-thread engagement as set forth 
in Table A.1, Appendix A, of 
ANSI/AWWA C151/A21.51. 


 
 Mechanical Couplings 
 
  Couplings    Dresser "Style 53". 
 
  Gaskets    Oil-resistant synthetic rubber. 
 


Shop Coating and Lining  
 
  Cement Mortar Lining  ANSI/AWWA C104/A21.4, and Fed  


Spec WW-P421-C. 
 
  Asphaltic Coating   Manufacturer’s standard. 
 
 Coal Tar Coating    Thixotropic coal tar,  


MIL-C-18480; Kop-Coat 
"Bitumastic No. 50" or Tnemec 
"46-450 Heavy Tnemecol". 
 


 Conductive Tracer     #12 plastic coated solid copper wire 
connected to the pipe at valves.  See 
standard drawings for installation at 
valve boxes. 


 
 Location Tape     Non-Metallic location tape shall be 


placed 1 foot above mains. 
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 Polyethylene Tube    Seamless, ANSI/AWWA  
C105/A21.5, installation method A if 
required in Special Conditions. 


 
3.  SHOP COATING AND LINING.  The interior of all pipe and fittings for water 
service shall be cement mortar lined.  The interior of all sewer pipe and fittings shall have 
1 mil of asphaltic lining. 
 
Exterior surfaces of all pipe and fittings shall be asphaltic coated. 
 
4.  HANDLING.  Pipe, fittings, and accessories shall be handled in a manner that will 
ensure installation in sound, undamaged condition.  Equipment, tools, and methods used 
in handling and installing pipe and fittings shall not damage the pipe and fittings.  Hooks 
inserted in ends of pipe shall have broad, well-padded contact surfaces.   
 
Pipe and fittings in which the lining has been damaged shall be replaced.  With the 
concurrence of the Engineer, small and readily accessible damaged areas may be 
repaired. 
 
All pipe coating which has been damaged shall be repaired by the Contractor before the 
pipe is installed. 
 
5.  CUTTING PIPE.  Cutting shall be done in a neat manner, without damage to the pipe 
or the lining.  Cuts shall be smooth, straight, and at right angles to the pipe axis.  After 
cutting, the end of the pipe shall be dressed with a file or power grinder to remove all 
roughness and sharp edges.  The cut ends of push-on joint pipe shall be suitably beveled. 
 
Ends of ductile iron pipe shall be cut with a portable guillotine saw, abrasive wheel, saw, 
milling cutter, or oxyacetylene torch.  The use of hydraulic squeeze type cutters will not 
be permitted.  Field-cut holes for saddles shall be cut with mechanical cutters; 
oxyacetylene cutting will not be permitted. 
 
6.  CLEANING.  The interior of all pipe and fittings shall be thoroughly cleaned of all 
foreign matter prior to installation and shall be kept clean until the work has been 
accepted.  Before jointing, all joint contact surfaces shall be wire brushed if necessary, 
wiped clean, and kept clean until jointing is completed. 
 
Precautions shall be taken to prevent foreign material from entering the pipe during 
installation.  Debris, tools, clothing, or other materials shall not be placed in or allowed to 
enter the pipe. 
 
Whenever pipe laying is stopped, the open end of the pipe shall be sealed with a 
watertight plug which will prevent trench water from entering the pipe. 
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7.  INSPECTION.  Pipe and fittings shall be carefully examined for cracks and other 
defects immediately before installation; spigot ends shall be examined with particular 
care.  All defective pipe and fittings shall be removed from the site of the work. 
 
8.  ALIGNMENT.  Piping shall be laid to the lines and grades indicated on the Drawings.  
Pipelines or runs intended to be straight shall be laid straight.  Deflections from a straight 
line or grade shall not exceed the values stipulated in Table 4 or Table 5 of AWWA 
C600, unless specially designed bells and spigots are provided. 
 
Either shorter pipe sections or fittings shall be installed where required to conform to the 
alignment or grade indicated on the Drawings. 
 
If laser beam equipment is used, periodic elevation measurements shall be made with 
surveying instruments to verify accuracy of grades.  If such measurements indicate 
thermal deflection of the laser beam due to differences between ground temperature and 
the air temperature within the pipe, precautions shall be taken to prevent or minimize 
further thermal deflections. 
 
9.  LAYING PIPE.  Pipe shall be protected from lateral displacement by placing the 
specified pipe embedment material.  Under no circumstances shall pipe be laid in water, 
and no pipe shall be laid under unsuitable weather or trench conditions. 
 
Pipe shall be laid with the bell ends facing the direction of laying, except when reverse 
laying is specifically authorized by the Engineer. 
 
Prior to final acceptance by the Owner, Contractor shall perform continuity tests on the 
conductive tracer to ensure proper installation.  All defective areas shall be repaired and 
the conductive tracer retested. 
 
 
10.  FIELD JOINTS.  Joints in buried locations shall be mechanical joint or push-on type 
unless otherwise indicated on the Drawings.  Bells on wall castings and wall sleeves shall 
be mechanical joint type with tapped holes for tie rods or stud bolts.  All other joints shall 
be flanged unless otherwise indicated on the Drawings. 
 
All push-on and mechanical joint valves, tees, Y-branches, bends, and plugs installed in 
buried locations shall be restrained r by restrained push-on or mechanical joints. 
 
Where permitted by the Engineer, grooved couplings may be used in lieu of flanges, 
provided rigid grooving is used to preclude longitudinal pipe movement and angular 
deflection at joints.  Fittings, valves, and other items of equipment installed using 
grooved couplings shall be adequately supported and blocked or restrained as required to 
prevent rotation. 
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11.  MECHANICAL JOINTS.  Mechanical joints shall be carefully assembled in 
accordance with the manufacturer's recommendations.  If effective sealing is not 
obtained, the joint shall be disassembled, thoroughly cleaned, and reassembled.  Bolts 
shall be uniformly tightened to the torque values listed in Appendix A of 
ANSI/AWWA C111/A21.11.  Overtightening of bolts to compensate for poor installation 
practice will not be permitted. 
 
The holes in mechanical joints with tie rods shall be carefully aligned to permit 
installation of the tie rods.  In flange and mechanical joint pieces, holes in the mechanical 
joint bells and the flanges shall straddle the top (or side for vertical piping) center line.  
The top (or side) center line shall be marked on each flange and mechanical joint piece at 
the foundry. 
 
12.  PUSH-ON JOINTS.  The pipe manufacturer's instructions and recommendations for 
proper jointing operations shall be followed.  All joint surfaces shall be lubricated with 
heavy vegetable soap solution immediately before the joint is completed.  Lubricant shall 
be suitable for use in potable water, shall be stored in closed containers, and shall be kept 
clean.  Each spigot end shall be suitably beveled to facilitate assembly. 
 
Pipe ends for restrained joint pipe shall be prepared in accordance with the pipe 
manufacturer's recommendations. 
 
13.  FLANGED JOINTS.  Pipe shall extend completely through screwed-on flanges.  The 
pipe end and flange face shall be finish machined in a single operation.  Flange faces 
shall be flat and perpendicular to the pipe center line. 
 
When bolting flanged joints, care shall be taken to avoid restraint on the opposite end of 
the pipe or fitting, which would prevent uniform gasket compression or which would 
cause unnecessary stress in the flanges.  One flange shall be free to move in any direction 
while the flange bolts are being tightened.  Bolts shall be tightened gradually and at a 
uniform rate, to ensure uniform compression of the gasket. 
 
Special care shall be taken when connecting to pumping equipment to ensure that pipe 
stresses are not transmitted to the pump flanges.  All such piping shall be permanently 
supported so that accurate matching of bolt holes and uniform contact over the entire 
surface of abutting pump and piping flanges are obtained before installation of any bolts 
in those flanges.  In addition, pump connection piping shall be free to move parallel to its 
longitudinal center line while the flange bolts are being tightened. 
 
Each pump shall be leveled, aligned, and wedged into position to fit the connecting 
piping, but shall not be grouted until the initial fitting and alignment of the pipe so that 
the pump may be shifted on its foundation as necessary.  Each pump shall be grouted 
before final bolting of the connecting piping. 
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14.  MECHANICAL COUPLINGS.  Mechanical couplings shall be carefully installed in 
accordance with the manufacturer's recommendations.  A space of at least 1/4 inch and 
not more than 1 inch shall be left between the pipe ends.  Pipe and coupling surfaces 
which contact gaskets shall be clean and free from dirt and other foreign matter during 
assembly.  All assembly bolts shall be uniformly tightened so that the coupling is free 
from leaks and all parts of the coupling are square and symmetrical with the pipe.  
Following installation of the coupling, damaged areas of shop coatings on the pipe and 
coupling shall be repaired to the satisfaction of the Engineer. 
 
The interior surfaces of the middle rings shall be prepared for painting in accordance with 
instructions of the paint manufacturer and shall then be coated with liquid epoxy in 
accordance with ANSI/AWWA C210.  The remaining components shall be cleaned and 
shop primed with the manufacturer's standard rust-inhibitive primer. 
 
15.  GROOVED END JOINTS.  Grooved couplings shall be installed in accordance with 
the coupling manufacturer's recommendations.  Completed joints shall be rigid and shall 
not allow angular deflection or longitudinal movement.  Except for closure pieces, field 
grooving of pipe will not be permitted. 
 
Special care shall be taken when connecting to pumping equipment to avoid transmitting 
pipe stresses to the pump flanges.  Piping shall be permanently supported so that accurate 
matching of piping and abutting pump flanges is obtained before any bolts are installed in 
the flanges. 
 
16.  REDUCERS.  Where indicated on the Drawings, reducers shall be eccentric pattern, 
installed with the straight side on top so that air traps are not formed.  All other reducers 
shall be concentric pattern. 
 
17.  OUTLETS.  Where a 12 inch or smaller branch outlet is indicated and the diameter 
of the line pipe is at least twice the diameter of the branch, either a tee, factory welded-on 
boss, or a tapping saddle will be acceptable. 
 
Connection of gauges to 6 inch and smaller cast iron pipe shall be made using a tapping 
saddle, or a tee complete with blind flange drilled and tapped to accept the gauge piping 
specified.  Connection of gauges to 8 inch and larger piping shall be made by means of a 
factory welded-on boss or a tapping saddle.  Drilling and tapping of the pipe wall will 
also be acceptable provided the wall thickness, minus the foundry tolerance, at the point 
of connection equals or exceeds the wall thickness required for 4-thread engagement in 
accordance with Table A.1, Appendix A, of ANSI/AWWA C151/A21.51. 
 
18.  CONNECTIONS WITH EXISTING PIPING.  Connections between new work and 
existing piping shall be made using fittings suitable for the conditions encountered.  Each 
connection with an existing pipe shall be made at a time and under conditions which will 
least interfere with service to customers, and as authorized by the Owner.  Facilities shall 
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be provided for proper dewatering and for disposal of all water removed from the 
dewatered lines and excavations without damage to adjacent property. 
 
Special care shall be taken to prevent contamination when dewatering, cutting into, and 
making connections with existing potable water piping.  Trench water, mud, or other 
contaminating substances shall not be permitted to enter the lines.  The interior of all 
pipe, fittings, and valves installed in potable water connections shall be thoroughly 
cleaned and then swabbed with, or dipped in, chlorine solution having a chlorine content 
of 200 milligrams per liter. 
 
19.  CONCRETE ENCASEMENT.  Concrete encasement shall be installed as indicated 
on the details and Drawings.  Concrete and reinforcing steel shall be as specified in the 
cast-in-place concrete section.  All pipe to be encased shall be suitably supported and 
blocked in proper position, and shall be anchored to prevent flotation. 
 
20.  REACTION ANCHORAGE AND BLOCKING.  All exposed piping with 
mechanical couplings, push-on or mechanical joints, or similar joints subject to internal 
pressure shall be blocked, anchored, or harnessed to preclude separation of joints.  All 
push-on and mechanical joint tees, Y-branches, bends deflecting 22-1/2 degrees or more, 
and plugs which are installed in buried piping (subjected to internal hydrostatic heads in 
excess of 30 feet) shall be provided with suitable reaction blocking, anchors, joint 
harness, or other acceptable means for preventing movement of the pipe caused by 
internal pressure.  Regardless of the restraining system provided, all valves, tees, Y-
branches, bends, and plugs shall be restrained with tie rods or by restrained push-on 
joints. 
 
Concrete blocking shall extend from the fitting to solid undisturbed earth and shall be 
installed so that all joints are accessible for repair.  The dimensions of concrete reaction 
blocking shall be as indicated on the Drawings or as directed by the Engineer.  If 
adequate support against undisturbed ground cannot be obtained, metal harness 
anchorages shall be installed to provide the necessary support.  Metal harness anchorages 
shall consist of steel rods extending across the joint and securely anchored to pipe and 
fitting, or other adequate anchorage facilities shall be installed to provide the necessary 
support.  If the lack of suitable solid vertical excavation face is due to improper trench 
excavation, metal harness anchorages shall be furnished and installed by and at the 
expense of the Contractor. 
 
Reaction blocking, anchorages, or other supports for fittings installed in fills or other 
unstable ground, installed above grade, or exposed within structures shall be provided as 
required by the Drawings or as directed by the Engineer. 
 
All ferrous metal clamps, rods, bolts, and other components of tapping saddles, reaction 
anchorages, or joint harness, subject to submergence or contact with earth or other fill 
material and not encased in concrete, shall be protected from corrosion by two coats of 
thixotropic coal tar applied in the field to clean, dry metal surfaces.  The first coat shall 







 
WSACC 02620 
Std Spec -9- 
Latest Revision 8/06 


be dry and hard before the second coat is applied.  Metal surfaces exposed above grade or 
within structures shall be painted with one prime coat and two finish coats of a paint 
acceptable to the Engineer.   
 
 
 
 
 
21.  DIMENSIONS.  The thickness class for ductile iron pipe shall be as indicated in the 
following table: 
      ANSI/AWWA      Minimum 
      Pressure     Thickness 
 Location Nominal Size    Class      Class   
   inches 
 


 Water   3 to 12   350     N/A 
 


 Water       16 and larger  250 or as    N/A 
      otherwise  
      required  
 


 Wastewater  All sizes N/A      50 
 
 Note 
 


 The specified pressure class includes corrosion allowance and foundry tolerance. 
 
Pipe wall thickness for threaded pipe shall be increased if necessary to comply with the 
following minimum thicknesses: 


Minimum Thickness Class    
            Pipe Size    Threaded Ends   Grooved Ends 
        (1)      (2) 


    4-16 inch     53       53 
    18 inch     53       54 
    20 inch     53       55 
    24 inch and larger    53       56 
 
 (1) Complies with ANSI/AWWA C115/A21.15 for minimum pipe wall 


thickness for threaded flanges. 
 
 (2) Grooved couplings are cataloged through 24 inch; larger sizes require 


cast-on or threaded-on shoulders. 
 
22.  DRAWINGS AND DATA.  Complete layout drawings, details, and specifications 
covering all ductile iron piping and accessories shall be submitted in accordance with the 
submittals section. 
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Submittal data shall clearly indicate the country of origin of pipe, fittings, restraining 
devices, and accessories.  When requested by the Engineer, certified copies of physical 
and chemical test results shall be submitted for the materials to be provided.  
 
 


End of Section 
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Section 02628 - POLYVINYL CHLORIDE (PVC) SEWER PIPE 
 
 
1.  SCOPE.  This section covers solid wall and profile wall polyvinyl chloride (PVC) 
gravity sewer pipe and fittings to be furnished and installed complete with all jointing 
materials and appurtenances.  
 
Pipe shall be installed and tested in accordance with Section 02702— Sewer Pipe 
Installation and Testing and Manhole Testing.   
 
Pipe trenching, bedding, and backfill are covered in the earthwork section. 
 
2.  MATERIALS. 
 
 Pipe and Fittings 
 
  4 Inch Through 15 Inch  Solid wall ASTM D3034, SDR 35, Cell 


Classification 12454-B. 
 
    18 Inch Through 48 Inch  Profile wall ASTM F794 
        Stiffness PS46. 
 
 Jointing Materials 
 
  Bell-and-Spigot Joints  ASTM D3212, integral bell push-on type 


elastomeric gasket joints. 
 
   Gaskets    ASTM F477, synthetic rubber.  Natural 


rubber will not be acceptable. 
 
  Field-Cut Joints and   Fernco "Flexible Couplings" 
  Connections to Other Piping   with stainless steel shear rings, or 


Harrington Corp. C900 x SDR 35 B x 
B Adapters, or equal 


 
 For Grouted Connections to   Rubber ring water stop. 
 Cast-in-Place Concrete 
 Manholes 
 
Pipe or fittings having spiral external reinforcing ribs will not be acceptable.  Pipe or 
fittings having concentric external reinforcing ribs will not be acceptable in any pipe size 
less than 24 inch. 
 
3.  DRAWINGS AND DATA.  Drawings and data shall be submitted in accordance with 
the submittals section.  Drawings and data shall include, but not be limited to, the 
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following: 
 
 Details of joints. 
 
 Gasket material. 
 
 Pipe length. 
 
 Certification in accordance with ASTM D3034, Section 11, ASTM F679, 


Section 10, or ASTM F794. 
 
 
 End of Section 
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Section 02630 - 6 INCH TO 12 INCH POLYVINYL CHLORIDE (PVC) PRESSURE 
PIPE 
 
 
1.  SCOPE.  This section covers 6 inch through 12 inch buried polyvinyl chloride (PVC) 
pressure pipe.  PVC pressure pipe shall be furnished complete with all fittings, jointing 
materials, anchors, blocking, encasement, and other necessary appurtenances. 
 
Pressure and leakage tests, cleaning, and disinfection are covered in other sections.  Pipe 
trenching, bedding, and backfill are covered in the earthwork section. 
 
2.  GOVERNING STANDARD.  Except as modified or supplemented herein, all PVC 
pressure pipe shall conform to the applicable requirements of ANSI/AWWA C900.  
 
The supplementary information required in the foreword of the governing standard is as 
follows: 
 
 Affidavit of Compliance (Sec. 1.4)    Required. 
 Plant Inspection (Sec. 4)      Not required. 
 Special Markings (Sec. 2.6)     Not required. 
 Special Preparation for Shipment (Sec. 2.7)   Not required. 
 Certification (Sec. 2.1.4)      Required. 
 
3.  MATERIALS. 
 
 Pipe and Couplings    ANSI/AWWA C900; cast iron pipe 


OD.  Pressure class 200 psi, wall 
thickness of DR 14.  The bell of the 
pipe shall be an integral thickness wall 
made mono-lithically with the pipe.   


 
 Fittings      Cast iron; ANSI/AWWA C110/A21.10, 


250 psi pressure rating, except shorter 
laying lengths will be acceptable. 


 
 Thixotropic Coal Tar Paint   MIL-C-18480; Kop-Coat "Bitumastic 


No. 50", Tnemec "46-450 Heavy 
Tnemecol", or Valspar "35-J-10 
Hi-Build Bituminous Coating". 


 Joints 
 
  PVC to PVC    ANSI/AWWA C900, stab type, with 


elastomeric gaskets.  Gaskets shall be 
synthetic rubber.  Natural rubber will 
not be acceptable. 
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  PVC to Ductile Iron   ANSI/AWWA C111/A21.11, except 


gaskets shall be synthetic rubber.  
Natural rubber will not be acceptable. 


 
 Conductive Tracer     #12 plastic coated solid copper wire 


taped to the top of the pipe.  See 
standard drawings for installation at 
valve boxes. 


 
 Location Tape     Non-Metallic location tape shall be 


placed 1 foot above mains. 
 
 
 Polyethylene Tube     Seamless, ANSW/AWWA 


C105/A21.5 installation method A for 
fittings: if required in Special 
Conditions. 


  
Manufacturing quality control shall be maintained by frequent, regularly scheduled 
sampling and testing.  Testing shall comply with the governing standard. 
 
4.  SHOP COATING AND LINING.  The exterior surfaces of cast iron fittings shall be 
coated with a bituminous coating.  The interior surfaces of cast iron fittings shall be lined 
with cement mortar. 
 
5.  STORAGE AND HANDLING.  Storage and handling shall be in accordance with 
Chapter 6 of AWWA Manual M23.  Pipe, fittings, and accessories shall be handled in a 
manner that will ensure installation in sound, undamaged condition.  Pipe shall not be 
stored uncovered in direct sunlight. 
 
6.  INSPECTION.  Pipe and fittings shall be carefully examined for cracks and other 
defects immediately before installation; spigot ends and bells shall be examined with 
particular care.  All defective pipe and fittings shall be removed from the site of the work. 
 
7.  LAYING PIPE.  Pipe shall be protected from lateral displacement by pipe embedment 
material installed as specified in the earthwork section.  Pipe shall not be laid in water or 
under unsuitable weather or trench conditions. 
 
Each pipe shall be laid on a firm bed, true to line and grade, and in such a manner as to 
form a close concentric joint with the adjoining pipe and to prevent sudden offsets of the 
flow line or disturbance of the line and grade.  All lumps, blisters and excess coating 
shall be removed from the bell and spigot end of each pipe, and the inside of the bell and 
the outside of the spigot shall be wire-brushed and wiped clean and dry and free from oil 
and grease before the pipe is laid.  Pipe shall be laid with the bell ends facing the 
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direction of laying.  Every precaution shall be taken to prevent foreign material from 
entering the pipe while it is being placed.  During laying operations, no debris, tools, 
clothing or other materials shall be placed in the pipe.   
 
Cutting of pipe for closure or for other reasons shall be done in a neat and workmanlike 
manner and in a method which will not damage the pipe.  All such cutting shall be done 
by mechanical cutters.  Cut ends and rough edges shall be ground smooth and the cut end 
of the pipe shall be beveled.   
 
Deflection from a straight line shall not exceed the maximum deflection recommended by 
the pipe manufacturer.  If the specified alignment requires deflections in excess of those 
recommended, the Contractor shall provide either bends or short lengths of pipe, in such 
lengths and number, that the angular deflection of the joints are not exceeded.   
 
Each pipe foreman on the project shall have been issued an installation booklet for the 
type of pipe to be installed.   
 
Minimum depth of bury shall be 3 feet to top of pipe.  Maximum laying length shall be 
20 feet.   
 
During cold weather, particular care shall be taken in handling and laying pipe to prevent 
impact damage. 
 
Pipe shall be laid with bell ends facing the direction of laying, except when reverse 
laying is specifically permitted by the Engineer. 
 
Foreign matter shall be prevented from entering the pipe during installation. 
 
Whenever pipe laying is stopped, the open end of the line shall be sealed with a 
watertight plug.  All water in the trench shall be removed prior to removing the plug. 
 
Pipe shall be kept shaded and as cool as possible during installation and shall be covered 
with backfill immediately after installation. 
 
Prior to final acceptance by the Owner, Contractor shall perform continuity tests on the 
conductive tracer to ensure proper installation.  All defective areas shall be repaired and 
the conductive tracer retested. 
 
7.01.  Cleaning.  The interior of all pipe and fittings shall be thoroughly cleaned before 
installation and shall be kept clean until the work has been accepted. 
 
7.02.  Alignment.  Piping shall be laid to the lines and grades indicated on the drawings.  
Pipelines or runs intended to be straight shall be laid straight.  Deflections from a straight 
line or grade shall not exceed the maximum deflections specified by the manufacturer. 
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Unless otherwise specified or indicated on the drawings, and subject to the acceptance of 
the Engineer, either shorter pipe sections or fittings shall be installed as required to 
maintain the indicated alignment or grade. 
 
7.03.  Marking.  Pipe shall be marked and labeled in accordance with AWWA C900 
Section 2.5.   
 
8.  CUTTING PIPE.  Cutting shall comply with the pipe manufacturer's 
recommendations and Chapter 7 of AWWA Manual M23.  Cuts shall be smooth, straight, 
and at right angles to the pipe axis.  After cutting, the end of the pipe shall be dressed to 
remove all roughness and sharp corners and shall be beveled in accordance with the 
manufacturer's instructions. 
 
9.  JOINTING. 
 
9.01.  Stab-Type Joints.  Joints shall be stab-type designed so that the pipe and fittings 
may be connected on the job without the use of solvent cement or any special equipment.  
The stab-type joint is a single rubber gasket joint designed to be assembled by the 
positioning of a continuous, molded, rubber ring gasket in an annular recess in the pipe or 
fitting socket and the forcing of the plain end of the entering pipe into the socket, thereby 
compressing the gasket radially to the pipe to form a positive seal.  The gasket and the 
annular recess shall be so designed and shaped that the gasket is locked in place against 
displacement as the joint is assembled.  The joints shall be designed so as to provide for 
the thermal expansion or contraction experienced with a total temperature change of at 
least 75 F in each joint per length of pipe.  Jointing operations shall conform to the 
instructions and recommendations of the pipe manufacturer.   
 
All joints at valves, tees, Y-branches, bends, and plugs shall be restrained utilizing 
restrained push-on joints as specified in the ductile iron pipe Section 02620. 
 
All joint surfaces for gasketed joints shall be lubricated immediately before the joint is 
completed.  Gaskets and lubricants shall be as supplied by the pipe manufacturer, shall be 
suitable for use in potable water, shall be nontoxic, shall not support the growth of 
bacteria, shall not impart color, taste, or odor to the water, shall be compatible with the 
pipe materials, shall be stored in closed containers, and shall be kept clean.  Each spigot 
shall be suitably beveled to facilitate assembly. 
 
9.02.  Mechanical Joints.  Mechanical joints shall be carefully assembled in accordance 
with the manufacturer's recommendations.  If effective sealing is not obtained, the joint 
shall be disassembled, thoroughly cleaned, and reassembled.  Overtightening bolts to 
compensate for poor installation practice will not be permitted. 
 
10.  CONNECTIONS WITH EXISTING PIPING.  Connections between new work and 
existing piping shall be made using fittings suitable for the conditions encountered.  Each 
connection with an existing pipe shall be made at a time and under conditions which will 
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least interfere with service to customers, and as authorized by the Owner.  Facilities shall 
be provided for proper dewatering and for disposal of all water removed from the 
dewatered lines and excavations without damage to adjacent property. 
 
Special care shall be taken to prevent contamination of potable water lines when 
dewatering, cutting into, and making connections with existing pipe.  No trench water, 
mud, or other contaminating substances shall be permitted to enter the lines.  The interior 
of all pipe, fittings, and valves installed in such connections shall be thoroughly cleaned 
and then swabbed with, or dipped in, chlorine solution having a chlorine content of 
200 milligrams per liter. 
 
11.  SERVICE CONNECTIONS.  Tapping saddles or tapping sleeves shall be used for 
all service connections 2 inches and smaller.  Direct tapping of PVC pipe will not be 
permitted.  Fittings shall be used for service connections larger than 2 inches unless 
otherwise indicated in the drawings.  Water service connections are specified in the water 
service connections and meters section. 
 
12.  CONCRETE ENCASEMENT.  Concrete encasement shall be installed as indicated 
on the drawings.  Concrete and reinforcing steel shall be as specified in the cast-in-place 
concrete section.  All pipe to be encased shall be suitably supported and blocked in 
proper position and shall be anchored against flotation. 
 
13.  REACTION ANCHORAGE AND BLOCKING.  All bell-and-spigot or all-bell tees, 
Y-branches, bends deflecting 11-1/4 degrees or more, valves, and plugs which are 
installed in piping subjected to internal hydrostatic heads in excess of 30 feet shall be 
provided with suitable reaction blocking, anchors, joint harness, or other acceptable 
means for preventing movement of the pipe caused by internal pressure.  Regardless of 
the restraining system provided, all valves, tees, Y-branches, bends, and plugs shall be 
restrained utilizing restrained push-on joints as specified in the ductile iron pipe Section 
02620. 
 
Concrete blocking shall extend from the fitting to solid undisturbed earth and shall be 
installed so that all joints are accessible for repair.  The dimensions of concrete reaction 
blocking shall be as indicated on the drawings or as directed by the Engineer.  If adequate 
support against undisturbed ground cannot be obtained, metal harness anchorages 
consisting of joint clamps or tie rod and clamp systems acceptable to the Engineer shall 
be installed to provide the necessary thrust resistance.  If the lack of suitable solid 
vertical excavation face is due to improper trench excavation, acceptable metal harness 
anchorages shall be furnished and installed by the Contractor at no additional cost to the 
Owner. 
 
Reaction blocking, anchorages, or other supports for fittings installed in fills or other 
unstable ground shall be provided as required by the drawings or as directed by the 
Engineer. 
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All steel clamps, rods, bolts, and other metal accessories used in tapping saddles or 
reaction anchorages subject to submergence, or in contact with earth or other fill 
material, and not encased in concrete shall be protected from corrosion by two coats of 
coal tar paint applied to clean, dry metal surfaces.  The first coat shall be dry and hard 
before the second coat is applied. 
 
14.  HYDROSTATIC TESTS.  After installation, PVC piping shall be tested for 
defective workmanship and materials by being subjected to a hydrostatic test and then 
disinfected as specified in the pipeline pressure and leakage testing and disinfection 
section. 
 
15.  DRAWINGS AND DATA.  Drawings and data shall be submitted in accordance 
with the submittals section.  Drawings and data shall include, but not be limited to, the 
following: 
 
 Details of joints. 
 
 Gasket material. 
 
 Pipe length. 
 
 Affidavit of Compliance (ANSI/AWWA C900, Sec. 1.4). 
 
 Certification (ANSI/AWWA C900, Sec. 2.1.5). 
 
 
 End of Section 
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Section 02631 - 2-INCH TO 4-INCH POLYVINYL CHLORIDE (PVC) PRESSURE 
PIPE 
 
1.  SCOPE.  This section covers 2-inch through 4-inch buried polyvinyl chloride (PVC) 
pressure pipe.  PVC pressure pipe shall be furnished complete with all fittings, jointing 
materials, anchors, blocking, encasement, and other necessary appurtenances. 
 


PVC pipe smaller than 2 inches, pressure and leakage tests, cleaning, and disinfection are 
covered in other sections.  Pipe trenching, bedding, and backfill are covered in the 
earthwork section. 
 
2.  MATERIALS. 
 


 Pipe and Couplings    ASTM D 2241, SDR 13.5,  
Class 315.  ASTM D 1784 cell 
classification 12454-B, ASTM D 
1869. 


 
 Fittings 
 


  2 to 3 inch    Push-on PVC, ASTM D-3139,  
SDR 13.5, 315 psi.   


 


  3 and 4 inch    Standard cast iron or ductile  
iron ANSI/AWWA C110/A21.10, 
250 psi pressure rating, or compact 
fittings ANSI/AWWA C153/A21.53 
will be acceptable. 


 
 Joints 
 


  Gaskets    ASTM D3139 rubber conforming  
to ASTM F477.   


 


  Burst Pressure Test   ASTM D 1599, 200 psi, SDR-21  
minimum quick burst pressure 630 
psi. 


 


  Impact Strength   ASTM D 2444. 
 


Conductive Tracer    #12 plastic coated solid copper wire 
taped to the top of the pipe. See 
standard drawings for installation at 
valve boxes. 


 
   Location Tape     Non-Metallic location tape shall be 


placed 1 foot above mains. 
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Manufacturing quality control shall be maintained by frequent, regularly scheduled 
sampling and testing.  Testing shall comply with governing standards.  Pipe sections shall 
be in lengths of 20 feet.  All PVC pipe for the water lines shall bear NSF logo for potable 
water application every 5 feet.   
 
3.  SHOP COATING AND LINING.  The exterior surfaces of cast iron fittings shall be 
coated with a bituminous asphaltic coating.  The interior surfaces of cast iron fittings 
shall be lined with cement mortar. 
 
4.  STORAGE AND HANDLING.  Storage and handling shall be in accordance with 
Chapter 6 of AWWA Manual M23.  Pipe, fittings, and accessories shall be handled in a 
manner that will ensure installation in sound, undamaged condition.  Pipe shall not be 
stored uncovered in direct sunlight. 
 
5.  INSPECTION.  Pipe and fittings shall be carefully examined for cracks and other 
defects immediately before installation; spigot ends and bells shall be examined with 
particular care.  All defective pipe and fittings shall be removed from the site of the work. 
 
6.  LAYING PIPE.  Pipe shall be protected from lateral displacement by pipe embedment 
material installed as specified in the earthwork section. Under no circumstances shall 
pipe be laid in water and no pipe shall be laid under unsuitable weather or trench 
conditions. 
 


During cold weather, particular care shall be taken in handling and laying pipe to prevent 
impact damage. 
 


Pipe shall be laid with bell ends facing the direction of laying except when reverse laying 
is specifically permitted by the Engineer. 
 


Foreign matter shall be prevented from entering the pipe during installation. 
 


Whenever pipe laying is stopped, the open end of the line shall be sealed with a 
watertight plug.  All water in the trench shall be removed prior to removing the plug. 
 


Pipe shall be kept shaded and as cool as possible during installation and shall be covered 
with backfill immediately after installation. 
 


Prior to final acceptance by the Owner, Contractor shall perform continuity tests on the 
conductive tracer to ensure proper installation.  All defective areas shall be repaired and 
the conductive tracer retested. 
 
6.01.  Cleaning.  The interior of all pipe and fittings shall be thoroughly cleaned before 
installation and shall be kept clean until the work has been accepted. 
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6.02.  Alignment.  Piping shall be laid to the lines and grades indicated on the drawings.  
Pipelines or runs intended to be straight shall be laid straight.  Deflections from a straight 
line or grade shall not exceed the maximum deflections specified by the manufacturer. 
 
Unless otherwise specified or indicated on the drawings, and subject to the acceptance of 
the Engineer, either shorter pipe sections or fittings shall be installed as required to 
maintain the indicated alignment or grade. 
 
7.  CUTTING PIPE.  Cutting shall comply with the pipe manufacturer's 
recommendations and Chapter 7 of AWWA Manual M23.  Cuts shall be smooth, straight, 
and at right angles to the pipe axis.  After cutting, the end of the pipe shall be dressed to 
remove all roughness and sharp corners and beveled in accordance with the 
manufacturer's instructions. 
 
8.  JOINTING. 
 


8.01.  Push-On Joints.  Jointing operations shall conform to the instructions and 
recommendations of the pipe manufacturer.  All joint surfaces for gasketed joints shall be 
lubricated immediately before the joint is completed.  Gaskets and lubricants shall be as 
supplied by the pipe manufacturer, shall be suitable for use in potable water, shall be 
compatible with the pipe materials, shall be stored in closed containers, and shall be kept 
clean.  Each spigot shall be suitably beveled to facilitate assembly. 
 


All joints at valves, tees, Y-branches, bends, and plugs on 4-inch piping systems shall be 
restrained utilizing restrained push-on joints as specified in the ductile iron pipe Section 
02620. 
 
9.  CONNECTIONS WITH EXISTING PIPING.  Connections between new work and 
existing piping shall be made using fittings suitable for the conditions encountered.  Each 
connection with an existing pipe shall be made at a time and under conditions which will 
least interfere with service to customers, and as authorized by the Owner.  Facilities shall 
be provided for proper dewatering and for disposal of all water removed from the 
dewatered lines and excavations without damage to adjacent property. 
 


Special care shall be taken to prevent contamination of potable water- lines when 
dewatering, cutting into, and making connections with existing pipe.  No trench water, 
mud, or other contaminating substances shall be permitted to enter the lines.  The interior 
of all pipe, fittings, and valves installed in such connections shall be thoroughly cleaned 
and then swabbed with, or dipped in, chlorine solution having a chlorine content of 
200 milligrams per liter. 
 
10.  SERVICE CONNECTIONS.  Tapping saddles or tapping sleeves shall be used for 
all service connections 2 inches and smaller.  Direct tapping of PVC pipe will not be 
permitted.  Fittings shall be used for service connections larger than 2 inches unless 
otherwise indicated on the drawings.  Water service connections shall be as specified in 
the water service connections and meters section. 
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11.  CONCRETE ENCASEMENT.  Concrete encasement shall be installed as indicated 
on the drawings.  Concrete and reinforcing steel shall be as specified in the cast-in-place 
concrete section.  All pipe to be encased shall be suitably supported and blocked in 
proper position, and shall be anchored against flotation. 
 
12.  REACTION ANCHORAGE AND BLOCKING.  All bell-and-spigot or all-bell tees, 
bends deflecting 22-1/2 degrees or more, valves, and plugs which are installed in piping 
subjected to internal hydrostatic heads in excess of 30 feet shall be provided with suitable 
reaction blocking, anchors, joint harness, or other acceptable means for preventing 
movement of the pipe caused by internal pressure.  Regardless of the restraining system 
provided, all valves, tees, Y-branches, bends, and plugs on 4-inch piping systems shall be 
restrained utilizing restrained push-on joints as specified in the ductile iron pipe section.   
Concrete blocking shall extend from the fitting to solid undisturbed earth and shall be 
installed so that all joints are accessible for repair.  The dimensions of concrete reaction 
blocking shall be as indicated on the drawings or as directed by the Engineer.  If adequate 
support against undisturbed ground cannot be obtained, metal harness anchorages 
consisting of joint clamps or tie rod and clamp systems acceptable to the Engineer shall 
be installed to provide the necessary thrust resistance.  If the lack of suitable solid 
vertical excavation face is due to improper trench excavation, acceptable metal harness 
anchorages shall be furnished and installed by the Contractor at no additional cost to the 
Owner. 
Reaction blocking, anchorages, or other supports for fittings installed in fills or other 
unstable ground shall be provided as required by the drawings or as directed by the 
Engineer. 
All steel clamps, rods, bolts, and other metal accessories used in tapping saddles or 
reaction anchorages subject to submergence or in contact with earth or other fill material 
and not encased in concrete shall be protected from corrosion by two coats of coal tar 
paint applied to clean, dry metal surfaces.  The first coat shall be dry and hard before the 
second coat is applied. 
 
13.  PRESSURE AND LEAKAGE TESTING AND DISINFECTION.  After installation, 
PVC piping shall be tested for defective workmanship and materials by being subjected 
to a hydrostatic test and then disinfected as specified in the pipeline pressure and leakage 
testing and disinfection section. 
 
14.  DRAWINGS AND DATA.  Drawings and data shall be submitted in accordance 
with the submittals section.  Drawings and data shall include, but not be limited to, the 
following: 


  Details of joints. 
 


  Gasket material. 
 


  Pipe length. 
 


  Affidavit of Compliance.   
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  Certification.   
 


End of Section 
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Section 02701 - WASTEWATER SERVICE CONNECTIONS 
 
1.  SCOPE.  This section covers the construction of wastewater service connections with 
the necessary piping, fittings, and plugs as shown on the details and specified herein.   
 
2.  GENERAL.  Materials furnished and installed under this section shall be installed 
with proper joints and at proper grades in full conformity with drawings, specifications, 
engineering data and manufacturer's recommendation and instructions unless exceptions 
are noted by the Engineer.   
 
3.  LOCATION OF SERVICES.  The Contractor shall, where shown on the plans or 
instructed by the Engineer, install a tee and lateral to the property line that the service is 
to serve.  Service lines shall be direct bored under all paved roads.   
 
4.  MATERIALS.   
 
4.01.  Service Line.  The piping for the service laterals shall be Schedule 40 PVC except 
for laterals or sections of laterals that have less than 12 inches of cover or more than 18 
feet of cover.  For laterals or sections of laterals with less than 12 inches or greater than 
18 feet of cover, the pipe shall be ductile iron pipe for the section with less than 12 inches 
or more than 18 feet of cover.   
 
4.02.  Fittings.  All clean out plugs shall be no hub cast iron.  All other plugs shall be 
threaded PVC.   
 
5.  INSTALLATION.  Each typical service connection shall be as indicated in the 
standard drawings. 
 
The Contractor shall be required to set in position in the main line, as directed by the 
Engineer, wye branches for making lateral connections to the sewer.  All wye branches 
shall be elevated so that the axis of the branch pipe forms an angle of 30 degrees with the 
horizontal.  The service lines shall have a uniform grade.  The barrel of the pipe shall be 
supported uniformly.  The open end of both the service line and the riser pipe shall be 
plugged and sealed watertight.   
 
The exact position of each wye branch and corresponding service line shall be 
determined by accurate measurements from the nearest manhole before any backfilling of 
the service branch.  Such measurements shall always extend up the grade of the sewer.  
The record of locations of the wye branches and corresponding service lines shall be kept 
by the Contractor in a permanent book for this purpose and independently of the record 
of the Engineer or Inspector.   
All PVC service laterals shall be installed using Class B bedding. DIP service laterals 
shall use Class C bedding. 
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Where depth of the wye branch is more than ten (10) feet, a standpipe shall be installed as 
detailed on the plans (unless otherwise noted) to bring the connections within eight (8) 
feet of the ground surface unless a greater depth then 8 feet is required to provide at least 
a slope of 1/8 inch per foot in the service line.  Install the necessary fittings or specials 
and make joints as specified for the main sewer line.  Encase both the wye branch and 
riser in concrete.   
 
Laterals shall normally tie to the collector in the line.  When so directed by the Engineer 
the Contractor may core into an adjacent manhole and install the lateral into the manhole.  
Laterals connected to manholes shall be laid on a line from the center of the lot to the 
center of the manhole and shall extend not more than six inches inside the manhole wall.  
Manholes in cul-de-sacs shall have a maximum of three (3) laterals.  Any in line manhole 
shall have a maximum of two (2) laterals.  The invert of the lateral shall be level with the 
manhole shelf and a channel shall be built for each invert to provide smooth flow from 
the lateral to the invert of the main line.  The laterals will be installed with a minimum of 
four (4) feet of cover unless otherwise approved by Owner.   
 
6.  SIX INCH AND LARGER LATERALS.  Unless otherwise approved by the Engineer, 
laterals 6 inches and larger will connect to manholes with lateral crown equal to the 
crown of the main line pipe, or with outside drops, in accordance with the specifications 
and standard details for mainline construction.  When the lateral is the same diameter as 
the main line pipe, a drop of 0.2 feet shall be provided in the manhole between the invert 
of the lateral and the invert of the main line pipe.  The lateral shall be laid with a 
minimum slope of 1/8 inch per foot (1%).   
 
7.  DRAWINGS AND DATA.  Complete specifications, data, and catalog cuts or 
drawings covering the items furnished under this section shall be submitted in accordance 
with the submittals section.   
 
 
 End of Section 
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Section 02702 - SEWER PIPE INSTALLATION AND TESTING AND MANHOLE 
TESTING 
 
1.  SCOPE.  This section covers installation and testing of all sewer pipe and testing of 
manholes.  Sewer pipe materials are specified in other sections. 
 
Pipe trenching, bedding, and backfill are covered in the earthwork section.   
 
2.  HANDLING.  Pipe, fittings, and appurtenances shall be transported, stored, and 
handled in a manner which prevents damage.  Hooks shall not be permitted to contact 
joint surfaces.  Materials shall be removed from trucks in a careful manner to reduce 
banging against the truck.  In no instances shall materials be dropped from the truck 
during unloading.  Plastic pipe shall be shaded if necessary to prevent curvature due to 
thermal expansion.  Damaged pipe and fittings shall be removed from the site. 
 
3.  CLEANING.  The interior of all pipe and fittings shall be thoroughly cleaned before 
installation and shall be kept clean until the work has been accepted.  All joint contact 
surfaces shall be kept clean until the joint is completed. 
 


Foreign material shall be prevented from entering the pipe during installation.  No debris, 
tools, clothing, or other materials shall be placed in the pipe. 
 
4.  ALIGNMENT.  Piping shall be laid to the lines and grades indicated on the drawings.  
Batter boards, laser beam equipment, or surveying instruments shall be used to maintain 
alignment and grade. 
 


Batter boards, if used, shall be erected at intervals of not more than 25 feet.  Batter boards 
shall be used to determine and check pipe subgrades.  Not less than three batter boards 
shall be maintained in proper position at all times when trench grading is in progress. 
 


If laser beam equipment is used, periodic elevation measurements shall be made with 
surveying instruments to verify accuracy of grades.  If such measurements indicate 
thermal deflection of the laser beam due to differences between ground temperature and 
the air temperature within the pipe, precautions shall be taken to prevent or minimize 
further thermal deflections. 
 
5.  LATERAL SEPARATION OF WATER AND SEWER MAINS.  Separation of water 
and sewer mains shall be as specified in the Earthwork section and Standard Details. 
 
6.  LAYING PIPE.  Lateral displacement of the pipe shall be prevented during 
embedment operations.  Pipe shall not be laid in water, nor under unsuitable weather or 
trench conditions. 
 


Pipe laying shall begin at the lowest elevation with bell ends facing the direction of 
laying except when reverse laying is permitted by the Engineer. 
Whenever pipe laying is stopped, the open end of the pipe shall be closed with an end 
board closely fitting the end of the pipe, to keep sand and earth out of the pipe.  The end 
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board shall have several small holes near the center to permit water to enter the pipe and 
prevent flotation in the event of flooding of the trench. 
 


Core holes and handling holes in concrete pipe shall be repaired by cementing a properly 
shaped concrete plug in place with epoxy cement or by other methods acceptable to the 
Engineer. 
 
6.01.  Creek Crossings.  For crossings below water level, the top of the pipe (ductile iron 
pipe) should be located at or below the bottom of the streambed.  For crossings above 
water level, the bottom of the pipe (ductile iron pipe) should be located above the 25-year 
flood elevation. 
 
7.  JOINTING.  All joint preparation and jointing operations shall comply with the 
instructions and recommendations of the pipe manufacturer. 
 
Immediately before rubber gasketed bell-and-spigot type joints are pushed together, all 
joint surfaces shall be coated with the lubricant furnished with the pipe.  The position and 
condition of each rubber gasket (unbonded gaskets) shall be checked with a feeler after 
the joint is completed. 
 
8.  CONNECTING TO EXISTING MANHOLES.  All connections to existing manholes 
shall be made in accordance with the specifications and standard details for pipe 
connections to new manholes.  All connections to existing manholes shall be cored unless 
written permission is given by the Engineer to use other means.  Resilient connectors 
conforming to ASTM C923 and as specified in the sewer manhole section shall be 
provided at all pipe-to-manhole connections.   
 


Connections to existing manholes will not be allowed until the new sewer system has 
been completely installed, cleaned, tested, and accepted by the Owner.  Following 
acceptance by the Owner, Contractor shall provide 48 hour advance notice of all 
connections to existing manholes. 
 
9.  SERVICE CONNECTIONS.  Service connections shall not be installed as vertical 
risers but shall be laid on a slope not to exceed 2 feet vertical to one foot horizontal.  
Each service connection pipe shall have a solid bearing on undisturbed earth.  Service 
connections shall be as specified in the Wastewater Service Connections section. 
 
10.  CONCRETE ENCASEMENT.  Concrete encasement shall be installed where 
indicated on the drawings.  Concrete and reinforcing steel shall be as specified in the 
cast-in-place concrete section.  All pipe which is to be encased shall be suitably 
supported and blocked in proper position and shall be anchored against flotation. 
 
11.  ACCEPTANCE TESTS.  Each reach of sewer shall meet the requirements of the 
following acceptance tests.  All defects shall be repaired to the satisfaction of the 
Engineer. 
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11.01.  Lamping.  Unless otherwise indicated on the drawings, each section of sewer line 
between manholes shall be straight and uniformly graded.  Each such section will be 
lamped by the Engineer.  The Contractor shall furnish suitable assistants to assist the 
Engineer.  The Contractor shall provide all equipment to assure that the manholes are 
properly ventilated in compliance with confined space requirements prior to any 
personnel entering the manhole.   
 
11.02.  Exfiltration.  For pipe greater than 24 inches in diameter, an exfiltration test shall 
be conducted on each reach of sewer between manholes.  The first line between manholes 
shall be tested before backfilling and before any sewer pipe is installed in the remainder 
of the work.  Thereafter, exfiltration testing shall be done after backfilling, and individual 
or multiple reaches may be tested at the option of the Contractor. 
 


Exfiltration tests shall be conducted by blocking off all manhole openings except those 
connecting with the reach being tested, filling the line, and measuring the water required 
to maintain a constant level in the manholes.  Each manhole shall be subjected to at least 
one exfiltration test. 
 


During the exfiltration test, the water depth above the pipe invert at the lower end shall 
be at least to the elevation of the ground surface, unless otherwise specified.  The 
maximum depth at the lower end shall not exceed 25 feet and the minimum depth at the 
upper end shall be at least 5 feet above the crown of the pipe or 5 feet above groundwater 
elevation, whichever is higher. 
 


The total exfiltration shall not exceed 100 gallons per inch of nominal diameter per mile 
of pipe per day for each reach tested.  For purposes of determining maximum allowable 
leakage, nominal diameter and depth of manholes shall be included.  The exfiltration tests 
shall be maintained on each reach for at least 2 hours and as much longer as necessary, in 
the opinion of the Engineer, to locate all leaks. 
 


The Contractor shall provide, at his own expense, all necessary piping between the reach 
to be tested and the source of water supply, and all labor, equipment, and materials 
required for the tests.  The methods used and the time of conducting exfiltration tests 
shall be acceptable to the Engineer. 
 
11.03.  Low Pressure Air Testing.  For pipe 24 inches in diameter and less, low pressure 
air testing shall be used in lieu of exfiltration testing.   
 


Low pressure air testing shall comply with ASTM C828 for PVC pipe, and shall comply 
with ASTM C924 for concrete pipe.  The schedule of testing shall be submitted to the 
Engineer prior to starting the tests.  The time of conducting the tests shall be acceptable 
to the Engineer. 
The time elapsed for a one psi drop in air pressure from 4 psi to 3 psi shall be not less 
than as shown in the following table: 
 


AIR TEST TABLE 
 Based on equations from ASTM C-828 
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 SPECIFICATION TIME (min. sec.) REQUIRED FOR PRESSURE DROP 
 FROM 4 to 3 PSIG 
 WHEN TESTING ONE PIPE DIAMETER ONLY 
 


Length of 
Line in 


Feet 


 
4 


 
6 


 
8 


 
10 


 
12 


 
15 


 
18 


 
21 


 
24 


25 0:04 0:10 0:18 0:28 0:40 1:02 1:29 2:01 2:38 


50 0:09 0:20 0:35 0:55 1:19 2:04 2:58 4:03 5:17 


75 0:13 0:30 0:53 1:23 1:59 3:06 4:27 6:04 7:55 


100 0:18 0:40 1:10 1:50 2:38 4:08 5:56 8:05 10:34 


125 0:22 0:50 1:28 2:18 3:18 5:09 7:26 9:55 11:20 


150 0:26 0:59 1:46 2:45 3:58 6:11 8:30 9:55 11:20 


175 0:31 1:09 2:03 3:13 4:37 7:05 8:30 9:55 11:20 


200 0:35 1:19 2:21 3:40 5:17 7:05 8:30 9:55 11:20 


225 0:40 1:29 2:38 4:08 5:40 7:05 8:30 10:25 13:36 


250 0:44 1:39 2:56 4:35 5:40 7:05 8:31 11:35 15:07 


275 0:48 1:49 3:14 4:43 5:40 7:05 9:21 12:44 16:38 


300 0:53 1:59 3:31 4:43 5:40 7:05 10:12 13:53 18:09 


350 1:02 2:19 3:47 4:43 5:40 8:16 11:54 16:12 21:10 


400 1:10 2:38 3:47 4:43 6:03 9:27 13:36 18:31 24:12 


450 1:19 2:50 3:47 4:43 6:48 10:38 15:19 20:50 27:13 


500 1:28 2:50 3:47 5:15 7:34 11:49 17:01 23:09 30:14 
 
The air test table has been prepared utilizing applicable equations from ASTM C-828.  It 
is based on an allowable air loss of 0.0003 ft/min ft of internal pipe surface, a maximum 
air loss per test section of 3.5 ft/min and a minimum significant air loss per test section of 
2.0 ft/min (test sections of such length that an air loss of 3.5 ft/min would be exceeded 
using the allowable loss of air per square foot of internal pipe surface may be tested in 
segments where total air loss would be between 2.0 and 3.5 ft/min).  It applies when 
testing one pipe only.   
 


The air test may be dangerous if a line is improperly prepared.  It is extremely important 
that the various plugs shall be installed and braced in such a way as to prevent blowouts.  
In so much as a force of 250 LBF (112 N) is exerted on an 8 inch (203 mm) plug by an 
internal pipe pressure of 5 psi (34 kPa), it should be realized that sudden expulsion of a 
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poorly installed plug or of a plug that is partially deflated before the pipe pressure is 
released can be dangerous.  As a safety precaution, pressurizing equipment may include a 
regulator or relief valve set at perhaps 10 psi (69 kPa) to avoid over-pressurizing and 
damaging an otherwise acceptable line.  No one shall be allowed in the manholes during 
testing.   
 


If the length of sewer to be tested is submerged or partially submerged in groundwater, 
the test pressure shall be increased as required to overcome the actual static pressure 
exerted by the groundwater.  If a test pressure greater than 8 psi results, air testing shall 
not be used, and exfiltration testing will be required. 
 


Leaks shall be located by testing short sections of pipe.  Leaks shall be repaired and the 
reach of sewer retested. 
 
11.04.  Infiltration.  All sewer lines below the water table shall be checked for 
infiltration.  If, at any time prior to expiration of the correction period stipulated in the 
General Conditions, infiltration exceeds 100 gallons per inch of nominal diameter per 
mile of sewer per day, the Contractor shall locate the leaks and make repairs as necessary 
to control the infiltration. 
 
All visible leaks in manholes shall be repaired.   
 
11.05.  Deflection.  At least thirty days after backfilling is complete, and prior to accept-
ance of the Work, each reach of sewer shall be checked for excessive deflection by 
pulling a mandrel through the pipe, or by other methods acceptable to the Engineer.  The 
mandrel shall be cylindrical in shape and constructed with 9 evenly spaced arms.  The 
critical dimension of the mandrel shall have a +/- 0.01 inch tolerance. Pipe with 
diametrical deflection exceeding 5 percent of the inside diameter shall be uncovered, and 
the bedding and backfill replaced to prevent excessive deflection.  Repaired pipe shall be 
retested. 
 
11.06.  Television Inspection.  Prior to final acceptance, each section of sewer line 
between manholes and all services lines shall be visually inspected by means of a closed-
circuit television system. 
 


Contractor shall use a color video camera specifically designed and constructed for 
internal inspection of gravity sewer lines.  The camera shall be equipped with lighting 
suitable to allow clear picture of the entire periphery of the pipe and capable of operating 
in conditions of 100 percent humidity.  Only high quality cameras, television monitors, 
recorders, and other components of the video system capable of producing detailed video 
records of the sewer lines inspected shall be used.  The equipment shall be capable of 
displaying and recording selected digital (manhole numbers) and automatic digit (feet of 
distance) information.  The location accuracy of the equipment shall be within 1 foot for 
each 1,000 feet inspected. 
 


For each section of line inspected, Contractor shall maintain television inspection logs 
recording locations, relative to an adjacent manhole, of all points of significance in the 
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line, such as locations of sewer service connections, bends, points of infiltration, broken 
or damaged pipe sections, or obstructions.  Copies of inspection logs shall be provided to 
the Owner. 
 


Contractor shall produce a high quality color video tape or DVD recording of each line 
inspected, providing both an audio and visual record of the installed sewer system.  All 
points of significance in the lines shall be identified, including locations of sewer service 
connections, bends, points of infiltration, broken or damaged pipe sections, or 
obstructions.  Video shall identify location of camera in feet from an adjacent manhole as 
the camera travels through pipeline.  Contractor shall provide Owner with a copy of all 
video recording, appropriately labeled, on VHS or DVD format. 
 


Contractor shall repair all defective work identified by the television inspections and the 
defective lines re-inspected. 
 
12.  MANHOLE TESTING.  After the manhole is installed and all pipes are tied in, but 
before backfilling or installing frame and cover, the manhole shall be vacuum tested.  All 
pipes that enter the manhole shall be plugged and properly braced.  Then the testing 
machine shall be installed and a vacuum of 10 inches of mercury shall be placed on the 
inside of the manhole.  Once the 10 inches of mercury vacuum is achieved the vacuum 
shall be shut-off and the amount of time to drop to 9 inches of mercury shall be recorded.  
If the vacuum drops from 10 to 9 in less than 60 seconds for a 4-foot manhole, 75 
seconds for a 5-foot manhole, 90 seconds for a 6-foot manhole, 105 seconds for a 7-foot 
manhole, 120 seconds for an 8-foot manhole, and 150 seconds for a 10-foot manhole the 
manhole fails the vacuum test.  If the test fails, Contractor shall determine the location of 
the leak and make all necessary repairs.  Once the repairs are made the manhole shall be 
retested.  This process shall continue until the manhole passes the vacuum test.   
 
 
 End of Section 
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Section 02703 - WATER SERVICE CONNECTIONS AND METERS 
 
 
1.  SCOPE.  This section covers installation of individual residential and 
commercial/industrial water service connections including corporation stops, service 
tubing, meter setters, meters and meter boxes for 2 inch and smaller service connections. 
 
2.  GENERAL.  Materials furnished and installed under this section shall be fabricated 
and installed in proper operating conditions in full conformity with Drawings, 
Specifications, engineering data and manufacturer's recommendation and instructions 
unless exceptions are noted by the Engineer. 
 
3.  LOCATION OF SERVICES.  The Contractor shall, where shown on the plans or 
instructed by the Engineer, make the necessary connection into the main using a tapping 
saddle, insert a corporation stop, run the service line, and set a meter box and yoke.  
Services lines shall be direct bored under all paved roads. A meter acceptable to the 
owner shall be turned over to Owner for each service installed. 
 
4.  TAPPING SADDLES.  The Contractor shall furnish and install tapping saddles for all 
service taps, unless otherwise indicated on the Drawings.  All 2 inch saddles shall be 
brass and shall be as manufactured by Ford “S-70”, McDonald “Model 38D1”, or 
Mueller “H-134-20”.   
 
When connecting to 6 to 12 inch water mains, the Contractor shall furnish and install 
double strap, stainless steel, epoxy or nylon coated; or solid brass service saddle as 
manufactured by Smith Blair “317”, Romac “202N”, or Ford “S-90”. 
 
5.  CORPORATION STOPS.  The Contractor shall furnish brass corporation stops with 
standard threads on the side for insertion into the tapping saddle and with service pipe 
connection complete with coupling and gasket on the service side threads shall be 
standard AWWA 800.  The corporation stop shall be high pressure rated at 150 psi in 
accordance with section 3.3 of the standard.  Direct tapping of pipe walls for installation 
of corporation stops will not be permitted.  Corporation stops shall be compression fitting 
type as manufactured by Mueller “H-25008”, Insta Tite “H-15006”, or equivalent stops 
manufactured by Ford or McDonald.   
 
6.  YOKE BARS.  The Contractor shall furnish all brass yoke bars with each connection.  
Yoke bars furnished shall be the angle type with a vertical inlet and a horizontal outlet 
installed so the meter dial shall be within 6 inches of the top of the meter box and shall be 
equipped with brass ground lockable meter cutoff cock.  Yoke bars shall also be provided 
with a backflow preventer.  Yoke bars for 5/8 by 3/4 inch services shall be Ford “Y502”, 
Mueller “H-5020”, or McDonald “14-2”; and yoke bars for 1 inch services shall be Ford 
“Y504”, McDonald, or equivalent, manufactured by Mueller or McDonald.   
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7.  METER BOXES.  Meter boxes for 3/4-inch services shall be Russco “No. MBX-1” 
cast iron meter box and lid or meter boxes for 3/4-inch and 1-inch services shall be 
Brooks Products “No. 37-H” concrete body, concrete lid with cast-iron hinged lid, “37-
T” cast-iron traffic lid or equal.  Meter boxes for 2-inch services shall be Brooks Products 
“No. 66-S” concrete body, concrete lid with cast-iron hinged lid, “66-TR” steel cover, or 
equal. Contact should be made with individual municipality to confirm box requirements. 
 
8.  BACKFLOW PREVENTERS.  Backflow preventers shall be Ford “HHS91-323”, or 
equivalent backflow preventers as manufactured by Mueller or McDonald dual check 
backflow preventer for residential domestic services.  For commercial or industrial 
services, backflow prevention devices shall be as required by local ordinance.  See 
Special Conditions section. 
 
8.01.  Fire Protection Systems.  Backflow preventers for fire protection systems shall be 
installed per the requirements of this section and in accordance with the standard details. 
 
9.  SERVICE TUBING.  All service pipe shall be copper tubing and shall conform to 
ASTM B88-55, Type K or polyethylene tubing conforming to ASTM D2737, IPS SDR9, 
copper tubing size.  All service tubing shall be minimum 200 psi size.  Fittings for copper 
tubing shall be red brass containing 85 percent copper and 5 percent lead tin and zinc. 
Under paved surfaces, Type K copper shall be used. Where polyethylene tubing is used, 
conductive tracer wire shall be attached for location purposes. 
 
10.  WATER METERS.  All appurtenances for the complete installation of water meters, 
including, but not limited to, the meter, lock wings, locks, and expansion connection, 
shall be furnished by the Contractor.  See Special Conditions for water meters. 
 
11.  ANGLE VALVES.  Angle meter ball valves shall be Ford “AV-94-323” 
Compression”, Ford “BA-91-323W” 3/4-inch FIP, McDonald “4644” 3/4-inch FIP, or 
Mueller “H-15424” MIP Thread. 
 
12.  EXPANSION CONNECTION.  Expansion connection for 3/4 inch shall be Ford 
“EC23”, Mueller “H-14234”, or McDonald “14-2E”; and for 1 inch shall be Ford “EC-4” 
or equal. 
 
13.  DRAWINGS AND DATA.  Complete specifications, data, and catalog cuts or 
drawings covering the items furnished under this section shall be submitted in accordance 
with the submittals section. 
 
 


End of Section 
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Section 02704 – PIPELINE PRESSURE AND LEAKAGE TESTING, CLEANING,  
      AND DISINFECTION 
 
1.    SCOPE.   This section covers field hydrostatic pressure and leakage testing of the pipelines 
set forth herein.  Cleaning of wastewater force mains and cleaning and disinfection of potable 
water lines are also described in this section. 
 
Testing of sewer systems is covered in the sewer pipe installation and testing section. 
 
2.   GENERAL.   Unless otherwise specified, testing of pipelines shall be completed prior to 
disinfection and shall be in conformance with AWWA specifications C-600, section 4, latest 
revision. 
 
The Engineer shall be present during the performance of all testing work and shall be notified of 
the time and place of testing at least 3 days prior to commencement of the work.  All work shall 
be performed to the satisfaction of the Engineer. 
 
2.01.   Testing Schedule and Procedure.   A testing schedule and test procedure shall be 
submitted to the Engineer for review and acceptance not less than 21 days prior to 
commencement of testing work.  The schedule shall indicate the proposed time and sequence of 
testing of each pipeline.  The testing procedure shall establish the limits of each pipeline to be 
tested, the position of all valves during testing, the location of temporary bulkheads, and all other 
procedures to be followed in performing the required testing work. 
 
2.02.   Special Testing Requirements.   Unless otherwise permitted, pressure and leakage tests 
shall be made against closed hydrants. 
 
The maximum length of line to be tested is approximately 5,000 feet.  All valves shall be tested 
with pressure against one side to verify they are operating properly. 
 
2.03.   Water.  Water used for testing shall be furnished as stipulated in the temporary facilities 
section.  Water shall be conserved through collection and reuse in subsequent testing work.  
Following completion of testing work, the water shall be disposed of in a manner acceptable to 
the Engineer.  Unless otherwise permitted, the water shall not be allowed to enter other parts of 
the system. 
 
2.04.   Filling and Venting.   When filling the line with water, care shall be taken to ensure that 
all air release valves and other venting devices are properly installed and in the open position.  
Hand-operated vent valves shall not be closed until water flows in an uninterrupted stream from 
each valve.  Care shall be taken to ensure that the rate at which each line is filled with water does 
not exceed the venting capacity of the installed air vent valves and devices. 
 
In addition to all air release valves shown on the Drawings, the Contractor shall install, at no 
additional cost to the Owner, air release valves at all high points. 
 
Refer to Standard Details for additional information on connection to existing mains. 
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If there are highpoints on the line that are not vented, Contractor shall install corporation cocks at 
such points so that the air can be expelled as the line is filled with water.  After the air has been 
expelled, the corporation cocks shall be closed and the test pressure applied.  At the conclusion 
of the test, the corporation cocks shall be removed and plugged or left in the line at the discretion 
of the Observer. 
 
2.05.   Blocking and Backfilling.   Piping shall be adequately blocked, anchored, and supported 
before the test pressure is applied. 
 
2.06.   Test Equipment.   All necessary piping connections between the line to be tested and the 
water source, together with pumping equipment, water meter, pressure gauges, and all other 
equipment, materials, and facilities required to perform the specified tests, shall be provided.  All 
flanges, valves, bulkheads, bracing, blocking, and other sectionalizing devices required shall also 
be provided.  Vents shall be provided in test bulkheads where necessary to expel air from the line 
to be tested. 
 
Test pressures shall be applied by means of a force pump sized to provide and maintain the 
required pressure without interruption during the test. 
 
Water meters and pressure gauges shall be accurately calibrated and shall be subject to review 
and acceptance by the Engineer. 
 
Drilling and tapping of pipe walls will not be permitted.  Upon completion of testing work, each 
gauge connection shall be fitted with a removable plug or cap acceptable to the Engineer. 
 
3.   PRESSURE AND LEAKAGE TESTING.   After the section of line to be tested has been 
filled with water, the test pressure shall be applied and maintained without interruption for 2 
hours plus any additional time required for the Engineer to examine all piping undergoing the 
test and for the Contractor to locate all defective joints and pipe materials. 
 
3.01.   Test Pressure.   Unless otherwise noted, each designated piping system shall be subjected 
to the following test pressure measured at the lowest point in the line: 
 
 Piping System Designation    Test Pressure 
                psi 
 
 New water lines             200 
 
 New wastewater force mains    1.5 x maximum pump 
        operating head range  
        but not less than 100 psi. 
 
3.02.   Leakage.   In conjunction with pressure testing and acceptance by the Engineer, each 
section of the pipeline shall be checked for leakage. 
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3.03.   Leakage Measurement.  Measurement of leakage shall not be attempted until all trapped 
air has been vented and a constant test pressure has been established.  After the pressure has 
stabilized, line leakage shall be measured by means of a suitable water meter installed in the 
pressure supply piping on the pipeline side of the force pump. 
 
3.04.   Allowable Leakage.   The term “leakage”, as used herein, shall be the total amount of 
water which must be introduced into the line at the completion of the test to return the pressure to 
the initial test pressure. 
 
No pipeline or section thereof will be accepted if and while it exhibits a leakage rate in excess of 
that determined by the following formula: 
 
 Q = 0.0075 DLN 
 
where 
 
 Q = allowable leakage in gallons per hour 
 
 D = nominal diameter of pipe in inches 
 
 L = length of section tested in thousand feet 
 
 N = square root of average test pressure in psi 
 
Whenever the pipeline to be tested contains pipe of different diameters, the allowable leakage 
shall be calculated separately for each diameter and corresponding length of line.  The resulting 
allowable leakage rates shall be added to obtain the total allowable leakage for the entire 
pipeline. 
 
All joints in piping shall be watertight and free from visible leaks during the leakage test.  Each 
leak which is discovered within the correction period stipulated in the General Conditions shall 
be repaired by and at the expense of the Contractor regardless of any amount that the total line 
leakage rate, during the leakage test, may have been below the specified allowable leakage rate. 
 
If the leakage test indicated a line leakage rate exceeding the allowable, the Contractor shall 
locate and repair leaking joints and other defective items of work to the extent necessary to 
reduce the line leakage to an acceptable amount. 
 
3.05.   Cleaning and flushing of Pipelines.   All water and sewer lines installed under this 
contract, including all associated valves and fittings, shall be flushed or cleaned to the 
satisfaction of the Engineer.  Cleaning of water lines shall be completed prior to disinfection. 
 
All 12 inch and smaller pipelines shall be flushed with water at the maximum velocity which can 
be developed, but not less than 2.5 feet per second, unless otherwise permitted by the Engineer.  
Flushing shall be accomplished through the installed valves or fittings, or through corporation 
cocks furnished and installed for the purpose. 
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Booster pumps shall be used if required to obtain the necessary volume or velocity of water. 
 
3.06.   Disinfection of Mains.   All of the water mains installed shall be thoroughly flushed and 
disinfected before being placed in service.  All disinfection work shall conform to the 
requirements of ANSI/AWWA C651-92 and the requirements of the North Carolina Department 
of Environment, Health, and Natural Resources.  This work shall be observed by the Engineer.  
The Contractor shall supply all labor, equipment, and materials necessary for carrying out this 
work.  After a thorough flushing and cleaning out, sufficient chlorine compounds shall be 
introduced in the lines to produce a chlorine concentration of at least 50 parts per million.  The 
chlorine solution shall be retained in the lines for at least twenty-four (24) hours.  At the end of 
this period, the chlorine residual shall be at least 20 parts per million.  The lines will then be 
flushed sufficiently to clear them of chlorine exceeding two parts per million.  At least two 
samples of water from the mains will then be taken by the Owner and analyzed for 
bacteriological purity by a certified testing lab.  If the initial bacterial tests fail, Contractor shall 
reimburse Owner for all additional sampling.  Contractor shall pay for all cost associated with 
testing.  If the mains fail to meet the bacteriological standard for purity, disinfecting and flushing 
will be repeated until such standards have been met. 
 
Drainage of mains and disposal of chlorinated water shall be in accordance with all Federal, 
State, and local laws, ordinances, and regulations.  Mains shall be drained to sanitary sewers, 
where available.  If highly chlorinated water is discharged to the sanitary sewer, the Contractor 
shall notify the operations manager at the Rocky River Regional Wastewater Treatment Plant 
prior to discharging.  The chief operator will stipulate time and rate of discharge into the sanitary 
sewer.   Drainage directly to surface waters (creeks, rivers, streams, lakes, ponds, etc.) will not 
be allowed.  Drainage branches, blow-offs, air vents and appurtenances shall be provided with 
valves and shall be located and installed as shown on the Plans and Standard Details.  Drainage 
of mains will be accomplished in such a manner as to minimize erosion and siltation to adjoining 
properties.  Water velocity from drainage and/or blow-off will be dissipated as necessary to 
prevent erosion. 
 
Drainage branches or blow-offs shall not be connected to any sewer, submerged in any streams, 
or installed in any other manner that will permit back siphonage into the distribution system. 
 


End of Section 
 
 





		 New wastewater force mains    1.5 x maximum pump

		End of Section
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Section 02800 - PIERS 
 
1.  SCOPE.  This section covers steel and concrete piers and all associated work. 
 
2.  GENERAL.  Pier locations are shown on the drawings.  Pier spacing, center to center, 
will be as shown on the drawings, but all pier locations may be adjusted by the Engineer 
due to field conditions.   
 
3.  STEEL PIERS.  Steel pile piers shall consist of structural steel shapes of the section 
required on the plans and details.  The steel shall conform to "Specifications For Steel 
For Bridges And Buildings", ASTM A-36.  All bolts and nuts shall conform to ASTM 
A325 for 7/8 inch and to ASTM A-490 for 1 inch and larger.   
 
All specified surfaces shall be coated with Koppers' No. 300M, Amercoat No. 78, 
Carboline-Carbomastic No. 14 or equal coal tar epoxy.  Welding electrodes shall conform 
to the following:   
 
 Shielded Metal-Arc:  AWS A5.1 or AWS 5.5, E70X4 
 Submerged-Arc:  AWS A5.17, F70X-EXXX 
 Gas Metal-Arc:  AWS A5.18, E70S-X or E70U-1 
 Flux Cored-Arc:  AWS A5.20, E70T-X (except 2 and 3) 
 
Piers shall be placed parallel to the flow of the creek unless otherwise directed by the 
Engineer.   
 
3.01.  Steel Pile Piers.  The work covered by this section consists of furnishing and 
driving piles, as indicated on the plans, the standard details, and as approved by the 
Engineer, in conformity with the specifications and to the bearing and penetration 
required.   
 
3.01.01.  Installation.  General - The HP8x36 or W8x35 pilings shall be driven to obtain a 
bearing capacity of 20 tons based on the following formula (the Engineering New Record 
Pile Driving Equation) and to a minimum depth of 10 feet in undisturbed earth below the 
bottom of the creek channel or existing ground when not adjacent to the creek.   
 
      S = penetration per blow (inches) 
      R = specified bearing capacity (pounds) 
ENR Formula:  S = (2E/R) - C  E = energy per blow (ft-lbs) 
      C = 1.0 for drop hammer; 0.1 for air, 
       steam, or diesel hammer 
 
3.01.02.  Pile Lengths.  Full-length piles shall be used where practicable and not more 
than 2 pieces (1 splice) of steel pile will be permitted in making up one full-length pile 
unless approved by the Engineer.  Splices, where necessary and approved by the 
Engineer, shall be made as to maintain the true alignment and position of the pile 
sections.  Both pieces of a spliced pile shall be the same shape (HP8x36 or W8x35).   
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Splices should develop not less than 100 percent of the bending strength of the pile and 
not less than 100 percent of the axial load strength of the pile.  All welded splices will be 
of butt weld type with back-up plates welded to the flanges and web of the steel piles.  
All welding of structural steel in the shop or in the field shall meet the requirements of 
the AWS Code and be done by qualified welders.  Certification of welders and welds will 
be required by the Engineer in accordance with the AWS Code.   
 
3.01.03.  Driving.  Steel piles shall be driven with a diesel, steam, drop, or air hammer 
with a rated energy of not less than 15,000 ft-lbs, fixed leads and a ram weight of one (1) 
to one and a half (1-1/2) times the pile weight.  In case the required penetration is not 
obtained by the use of a hammer complying with the above minimum requirements, the 
Contractor shall provide a heavier hammer, at his own expense.  The piles shall be driven 
on a batter of 15 degrees to the vertical or as shown on the plans, and shall not be out of 
position at the top of the pile by more than three inches in any direction after driving.   
 
3.01.04.  Cross Bracing.  Cross bracing will be required only when the undisturbed 
ground level is below the intersection of the cross bracing. 
 
3.01.05.  Painting Steel Piers.  Unless otherwise directed, all steel in the piers shall have a 
coal tar epoxy coating consisting of two coats of coal tar epoxy as specified.  All surfaces 
of the steel to one foot below the disturbed ground or to one foot below the cross bracing, 
whichever is greater, shall receive the coating system and shall be thoroughly sand 
blasted prior to application to remove rust, dirt, grease, and other foreign material and to 
provide a clean surface to receive the coating.  Each coat of paint shall be approved by 
the Engineer prior to application of the next coat.  The total dry film thickness shall be at 
least 16 mils.  Areas with coatings less than 16 mils shall be recoated as required to 
provide the specified film thickness. 
 
3.01.06.  Testing and Inspection.  The Owner will provide inspection and will determine 
bearing capacity of the driven piles.  The Contractor shall submit certification of rated 
hammer energy acceptable to the Engineer.   
 
The Inspector will be present during all pile driving operations and the Contractor will 
provide him evidence that the average penetration for the last 10 blows is less than the S 
calculated by use of the above formula. 
 
Test piles furnished and driven by the Contractor for his use in determining the lengths of 
piles to be furnished may be so located that they may be cut off and become a part of the 
completed structure, provided that such test piles conform to the specifications and are 
approved by the Engineer.   
 
Test piles shall be driven with equipment of the same type and capacity as that used for 
driving piles for the structure.   
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Test piles which are not to be incorporated in the completed structure shall be removed to 
at least 2 feet below the surface of the ground or the stream bed, and the remaining hole 
backfilled with earth or other suitable material.   
 
The Contractor shall give written notice before beginning construction on the steel piles 
in order to coordinate this work with the Owner.   
 
4.  CONCRETE PIERS.  If the required penetration for a pile is not obtained, as 
determined solely by the Engineer, the Contractor may be directed to construct a 
reinforced concrete pier.  The Contractor will not attempt to drive a second pile at a pier 
location at which the first pile did not achieve the required penetration unless the 
Engineer has determined that the first pile will be used.   
 
A pile which will not be incorporated in the completed structure will be removed or cut 
off so that the top of the pile is below the concrete footing.   
 
 
 End of Section 
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Section 02930 - SEEDING AND MULCHING 
 
 
1.  SCOPE.  This section covers the operations necessary to produce established grass 
covered areas, including preparations of the soil surface, application of lime, seeding, 
compacting, mulching, watering, and maintenance. 
 
Areas to be seeded include all areas disturbed by construction operations including 
grading, parking of equipment, trenching, or any other operation that has destroyed the 
existing vegetative cover.  
 
2.  PERSONNEL AND EQUIPMENT.  All work shall be performed by personnel who 
are experienced and qualified in the work required, utilizing equipment such as a 
fertilizer spreader; tilling equipment; cyclone seeder, drill, or cultipacker type seeder; 
cultipacker or roller; mulch blower or hydromulcher; and mulch puncher.   
 
3.  SUBMITTALS.  The Contractor shall furnish to the Engineer in duplicate a typed and 
signed statement which certifies that each container of seed for use on this Project is fully 
labeled in accordance with the Federal Seed Act and is at least equal to the requirements 
for seed listed herein.  This certification shall appear on or with all copies of invoices for 
the seed.  Each lot of seed shall be subject to sampling and testing at the discretion of the 
Engineer.  Sampling and testing will be in accordance with the latest Rules and 
Regulations under the Federal Seed Act and North Carolina seed laws. 
 
4.  MATERIALS. 
 
4.01.  Soil for Repairs.  The soil used in repair work shall be of a quality at least equal to 
that which exists in areas adjacent to the area to be repaired.  Soil shall be used that is 
free from tree roots, clay balls, stones, and other materials that hinder grading, planting, 
and maintenance operations and that is free from noxious and other objectionable weed 
seeds and toxic substances. 
 
4.02.  Seed.  Seed shall be certified seed labeled in accordance with the U.S. Department 
of Agriculture Rules and Regulations under the Federal Seed Act and shall comply with 
the State Seed Laws of North Carolina.  Seed shall be furnished in sealed, standard 
containers unless written exception is granted. 
 
Seed that is wet or moldy or that has been otherwise damaged in transit or storage will 
not be acceptable.  The seed shall be free of field bindweed, hedgeweed, and nutgrass 
seed.  The seed shall not contain other noxious weed seed in excess of the limits 
allowable under the Federal Seed Act. 
 
Samples of all seed used shall have been tested within 9 months prior to seeding by a 
legally authorized seed testing laboratory. 
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4.03.  Lime.  Lime shall be ground dolomitic limestone passing a 10 mesh sieve with at 
least 50 percent passing a 100 mesh sieve. 
 
4.04.  Fertilizer.  Fertilizer shall be delivered in standard size bags of the manufacturer, 
showing weight, analysis, and the name of the manufacturer.  If the fertilizer is not used 
immediately after delivery, it shall be stored in a dry place in such a manner that its 
effectiveness will not be impaired. 
 
4.05.  Mulch.  Mulch for application to seedbed areas shall include threshed straw of 
oats, wheat, barley, rye, or wood cellulose fiber. 
 
Straw mulch shall be baled, dry, unweathered, and show no signs of discoloration and 
mold damage. 
 
A minimum of 50 percent of weight of the herbage making up the material shall be 10 
inches in length or longer.  Mulch material containing an excessive amount of weed and 
crop seeds will not be acceptable. 
 
Wood cellulose fiber mulch shall be "Hydro Mulch 2000" as manufactured by Conwed 
Corporation or similar wood fiber mulch containing an organic mulch binder. 
 
A weight certificate for each load of mulch delivered to the site shall be furnished to the 
Engineer at the time of delivery. 
 
5.  CONSTRUCTION. 
 
5.01.  Time and Conditions for Seeding.  The work shall not be started until substantially 
all earthwork has been completed in the area to be seeded.  Backfills and fills shall be 
allowed to settle and the topsoil spread and finish grading completed immediately before 
the work is started.  Seeding shall be performed within 15 days after the completion of 
clearing and grubbing unless otherwise noted on the drawings or if permission is given 
otherwise. 
 
Seeding and fertilizing shall not be done during periods of severe drought, high winds, 
excessive moisture, or frozen ground as determined by the Engineer, so that 
unsatisfactory results are not likely to be obtained.  
 
Seeding shall be performed according to Table 1 in this section. 
 
5.02.  Clearing.  Prior to grading and tilling, vegetation that may interfere with operations 
shall be mowed, grubbed, and raked.  The collected material shall be removed from the 
site.  The surface shall be cleared of stumps, stones larger than 6 inches, roots, cable, 
wire, and other materials that might hinder the work or subsequent maintenance. 
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5.03.  Application of Fertilizer and Lime.  Fertilizer and lime as specified shall be applied 
within 24 hours prior to the tilling operation.  The fertilizer and lime shall be distributed 
uniformly over the entire area to be seeded at the rates indicated in Table 1 of this 
section. 
 
The Contractor shall submit to the Engineer a laboratory soil analysis of a representative 
topsoil sample and use the recommended rates for fertilizer and lime.  For the purpose of 
bidding, the Contractor will assume an application rate as indicated in Table 1 of this 
section. Adjustments for recommended rate will be made in accordance with the 
provisions of the Contract Documents for changes in the work and contract price. 
 
5.04.  Grading.  Established grades, as indicated on the drawings, shall be maintained in a 
true and even condition.  Eroded areas and areas having inadequate drainage, as indicated 
by the ponding of water, shall be filled.  Ruts, deep tracks, dead furrows, and ridges shall 
be eliminated. 
 
5.05.  Tillage.  After the areas have been backfilled, compacted, and fine graded with 
topsoil and fertilizer and lime spread, tillage shall be accomplished in such a manner as to 
destroy existing vegetation and to prepare an acceptable seedbed.  All areas shall be tilled 
to a depth of 4 inches with a heavy-duty disc or chisel type breaking plow followed by 
discing with a disc harrow and smoothing with a weighted spike tooth harrow, railroad 
irons, or bridge timber float drag.  When a chisel plow is used, the chisels shall be set not 
more than 10 inches apart, and the areas shall be cross or double tilled.  All areas shall be 
left smooth for ease of mowing.  All operations shall be done in a direction parallel to the 
contour lines on the slope and not uphill and downhill. 
 
5.06.  Application of Seed.  Seeding equipment calibration tests shall be made in the 
presence of the Engineer to determine the equipment setting required to broadcast the 
seed at the specified rates. 
 
The seed box shall be kept at least half full during seeding operations to insure even 
distribution of seed over all the areas seeded. 
 
The seeder shall uniformly distribute the seed mixture over the area. Markers shall be 
used to assure that no significant gaps will exist between successive passes after there is a 
show of green.  If unplanted skips and areas are noted after germination and growth of 
the grass, the unplanted areas shall be seeded at no additional cost to the Owner. 
 
When hydraulic seeding equipment is used, no tillage to mix soil and fertilizer is 
required.  However, some compacted areas may require scarification. 
 
Seeding shall be applied at the following rates: 
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Table 1 
 
1-CED 
STEEP SLOPES OR POOR SOILS AND LOW MAINTENANCE 
 


 Seeding periods: Fall    August 20 - October 25 
    Spring    February 1 - April 15 
 
  Species        Bulk Pounds/Acre 
 
 Tall Fescue       100 
 Sericea Lespedeza            30 
 Rye Grain (Aug to May only)        40 
 Kobe Lespedeza      10 
 10-10-10 Fertilizer        1,000 
 Limestone       4,000 
 
2-CED 
GENTLE SLOPES, AVERAGE/GOOD MOISTURE RETENTION AND LOW 
MAINTENANCE 
 


 Seeding periods: Fall    August 20 - October 25 
    Spring    February 1 - April 15 
 
  Species        Bulk Pounds/Acre 
 
 Tall Fescue       80  
 Sericea Lespedeza            20 
 German Millet (May to Aug only)       10 
 Rye Grain (Aug to May only)       40 
 Kobe Lespedeza      10 
 10-10-10 Fertilizer       1,000 
 Limestone       4,000 
 
3-CED 
GRASS PULLOVERS, SIDE DITCHES AND HIGH MAINTENANCE 
 


 Seeding periods: Fall    August 25 - October 25 
    Late Winter   February 1 - April 15 
 
  Species        Bulk Pounds/Acre 
 
 Tall Fescue       200 
 Rye Grain (Winter)        40 
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 10-10-10 Fertilizer         1,000 
 Limestone       4,000 
 
5.07.  Covering and Firming.  Unless hydroseeding or a cultipacker type seeder is used, 
the seed shall be covered with a shallow-set spike tooth harrow or a chain, plank, or 
brush drag immediately after sowing.  The depth of cover shall not exceed 1/4 inch.  In 
small areas, covering may need to be performed by light hand raking.  After covering, the 
areas shall be firmed by rolling or with the use of a cultipacker. 
 
5.08.  Application of Mulch.  Mulch shall be applied immediately after sowing, covering, 
and firming.  Straw shall be spread uniformly in a continuous blanket at the rate of 2 tons 
per acre.  Mulch shall be spread by hand or by a blower type mulch spreader.  Blower 
type mulch spreaders shall be adjusted and operated in such a manner as to prevent 
excessive breakage of the mulch material.  If this cannot be accomplished, the mulch 
shall be spread by hand.  Care shall be exercised to insure that all wire or twine from 
baled straw is collected as it is removed from the bale.  Mulching shall be started at the 
windward side of relatively flat areas, or at the upper part of a steep slope and continued 
uniformly until the area is covered.  The mulch shall not be bunched. 
 
Wood cellulose fiber mulch shall be applied at the rate indicated on the bag when applied 
by hydroseeding. 
 
The Contractor shall take sufficient precautions to prevent mulch from entering drainage 
structures through displacement by wind, water, or other causes and shall promptly 
remove any blockage to drainage facilities which may occur. 
 
5.09.  Anchoring Mulch.  Immediately following application, straw mulch shall be 
anchored by applying a sufficient amount of emulsified asphalt or other approved binding 
material to assure that the mulch is properly held in place.  Where the binding material is 
not applied directly with the mulch it shall be applied immediately following the mulch 
application. 
 
The method of application of binding material shall meet the approval of the Engineer.  
The rate of application of emulsified asphalt shall be not less than 4.5 gallons per 400 
square feet of mulch. 
 
During application of asphalt binding material, or other binding materials which may 
cause damage, adequate precautions shall be taken to prevent damage to surrounding 
structures, manholes, frames and covers, vents, or any other appurtenances.  The 
Contractor shall either provide adequate covering or change method of application as 
required to avoid such damage. 
 
Wood celluose fiber applied as part of the hydroseeding should not require anchoring. 
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5.10.  Cleanup.  After completion of the construction operations, the entire area shall be 
cleared of excess soil and waste material, including but not limited to stones, stumps, 
roots, brush, wire, grade stakes, and all objects that might be a hindrance to maintenance 
operations and affect the visual appearance of the site.  All roads over which hauling 
operations have been conducted, despite the type of surfacings, shall be kept clean, and 
soil clods and debris left on the surface shall be removed.  The wheels of vehicles shall 
be cleaned to avoid leaving soil upon the surface of roads, and other paved areas. 
 
5.11.  Protection.  Immediately after completion of construction operations, the entire 
area shall be protected as necessary against traffic by erecting barricades or placing 
warning signs in appropriate areas.  Such protective devices shall be maintained until 
final acceptance of the project. 
 
6.  GRASS ESTABLISHMENT.  All seeded areas shall be maintained until final 
acceptance of the Project.  Maintenance shall include mowing, reseeding, repair of 
erosion damage, maintenance of mulch, refertilize at end of warranty period, and all other 
operations necessary to obtain an acceptable grass cover. 
 
6.01.  Watering.  Watering to expedite germination and establishment of the grass will 
not be required.  However, the Contractor shall guarantee a uniform stand of grass in all 
areas.  The Project will not receive final acceptance until all areas have a stand of turf.  
The Contractor may elect to water areas to expedite germination and establishment, but 
in such cases he shall supply all water and the equipment necessary for its application. 
 
6.02.  Maintenance of Grades and Repair of Erosion Damage.  Original grades of the 
grass areas shall be maintained after commencement of planting operations and during 
the maintenance period.  Any damage to the finished surface from construction 
operations shall be promptly repaired. In the event erosion occurs from either watering 
operations or rainfall, such damage shall be promptly repaired.  Ruts, ridges, tracks, and 
other surface irregularities shall be corrected and areas replanted where required.  
 
6.03.  Maintenance of Mulch.  Mulch shall be maintained until covered with growing 
grass seedlings.  Material that has been removed from the site by wind, water, or other 
causes shall be replaced and secured.  Repair work that is required because of faulty 
operations or negligence on the part of the Contractor shall be performed at no additional 
cost to the Owner. 
 
7.  COMPLETION.  In the event that all of the Work required by the Contract 
Documents, with the exception of the establishment of a satisfactory grass growth by 
seeding, is completed before a satisfactory grass growth is established, partial acceptance 
of the work will be made with final acceptance delayed until a satisfactory grass growth 
has been established. 
 
 


End of Section 





		Table 1
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Section 02940 – ABANDONMENT OF WELLS 
 
 
 
1. SCOPE.   This section covers the abandonment of wells. 
 
2.   GENERAL.   All wells which are indicated on the Drawings to be abandoned shall be 
abandoned according to the Regulations Governing Construction, Repair, and Abandonment of 
Wells in Cabarrus County, North Carolina, which is available from the Cabarrus County Health 
Alliance, 1307 S. Cannon Blvd., Kannapolis, North Carolina 28083. 
 


End of Section 





		Section 02940 – ABANDONMENT OF WELLS

		End of Section








 


 
WSACC 03301 
Std Spec -1- 
Latest Revision 8/06 


Section 03301 - CONCRETE 
 
1.  SCOPE.  This section covers all cast-in-place concrete, including reinforcing steel, 
forms, finishing, curing, and appurtenant work.  All concrete shall be air-entrained. 
 
2.  GENERAL.  All cast-in-place concrete shall be accurately formed and properly placed 
and finished, as indicated on the drawings and specified herein. 
 
The Contractor shall inform the Engineer at least 24 hours in advance of the times and 
places at which he intends to place concrete. 
 
3.  MATERIALS. 
 
3.01 Portland Cement    ASTM C150, Type I, IA, II, IIA, III or IIIA. 
 
3.02 Fine Aggregate    Clean natural sand, ASTM C33.  Artificial or 


manufactured sand will not be acceptable. 
 
3.03 Coarse Aggregate    Crushed rock, washed gravel, or other inert 


granular material conforming to ASTM C33, 
except that clay and shale particles shall not 
exceed one percent.  Smooth or rounded 
stone will not be acceptable.   


 
3.04 Water      Clean and free from deleterious amounts of 


oil, acids, alkalies, and organic materials. 
 
3.05 Admixtures 
 
 a. Water-Reducing   ASTM C494, Type A or D. 
 
 b. Air-Entraining   ASTM C260. 
 
3.06 Reinforcing Steel 
 
     a. Bars      ASTM A615,Grade 60, deformed in 
       accordance with ASTM A305, except 
        1/4" bars may be plain. 
 
 b. Welded Wire Fabric  ASTM A185.   
 
 c. Bar Supports   CRSI Class 1, plastic protected, or Class 2, 


stainless steel protected. 
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3.07 Forms 
 
 a. Plywood    Product Standard PS1, waterproof, 


resin-bonded, exterior type, Douglas fir. 
 
 b. Lumber    Straight, uniform width and thickness, and 


free from knots, offsets, holes, dents, and 
other surface defects. 


 
 c. Form Oil    Light-colored paraffin oil or other acceptable 


nonstaining material. 
 
3.08 Polyethylene Film    Product Standard PS17, 6 mils or thicker. 
 
3.09 Membrane Curing Compound  ASTM C-309, Type 2.   
 
4.  PRELIMINARY REVIEW.  The source and quality of concrete materials and the 
concrete proportions proposed for the work shall be submitted to the Engineer for review 
at least 48 hours before concrete is placed. 
 
5.  LIMITING REQUIREMENTS.  Concrete shall be watertight, resistant to freeze-thaw 
cycles and moderate sulfate attack, abrasion resistant, workable, and finishable.  Unless 
otherwise specified, concrete shall be controlled within the following limiting 
requirements. 
 
5.01.  Minimum Cement Factors.  The quantity of portland cement, expressed in pounds 
per cubic yard, shall be not less than that indicated in the following table: 
 
       Coarse Aggregate Size 
             from No. 4 Sieve to      
  Concrete Slump  3/8" 1/2" 3/4"  1" 
 
             lbs/cy        lbs/cy         lbs/cy        lbs/cy 
     3 inches   629 592 564 536 
     4 inches   639 611 583 555 
     5 inches   658 630 602 573 
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5.02.  Ratio of Fine to Total Aggregates.  The ratio of fine to total aggregates based on 
solid volumes (not weights) shall be: 
 
      Coarse Aggregate            Minimum           Maximum 
        Size          Ratio                 Ratio  
 
     3/8 inch     0.45     0.60 
     1/2 inch     0.40     0.55 
     3/4 inch     0.35     0.50 
       1 inch     0.30     0.46 
 
5.03.  Total Water Content.  Total water content of concrete shall not exceed 5.4 gallons 
of water per hundred pounds of cement in the mix. 
 
5.04.  Slump.  Concrete slump shall be kept as low as possible consistent with proper 
handling and thorough compaction.  Unless otherwise authorized by the Engineer, slump 
shall be a minimum of 3 inches and a maximum of 5 inches.   
 
5.05.  Total Air Content.  The total volumetric air content of concrete after placement 
shall be a minimum of 4% and a maximum of 6%. 
 
5.06.  Admixtures.  The admixture content, batching method, and time of introduction to 
the mix shall be in accordance with the manufacturer's recommendations.  A water-
reducing admixture and an air-entraining admixture shall be included in all concrete.  No 
calcium chloride or admixture containing chloride from other than impurities from 
admixture ingredients will be acceptable. 
 
5.07.  Strength.  The minimum acceptable compressive strength, as determined by 
ASTM C39, unless otherwise specified shall be: 
 
      Age     Minimum Compressive Strength 
 
     7 days        3,000 psi 
    28 days        4,000 psi 
 
6.  STORAGE OF MATERIALS.  Cement shall be stored in suitable moisture-proof 
enclosures.  Cement that has become caked or lumpy shall not be used. 
 
Aggregates shall be stored so that segregation and the inclusion of foreign materials are 
prevented.  The bottom 6 inches of aggregate piles in contact with the ground shall not be 
used. 
 
Reinforcing steel shall be carefully handled and shall be stored on supports which will 
keep the steel from contact with the ground. 
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7.  BATCHING AND MIXING.  Concrete shall be furnished by an acceptable 
ready-mixed concrete supplier and shall conform to ASTM C94. 
 
7.01.  Consistency.  The consistency of concrete shall be suitable for the placement 
conditions.  Aggregates shall float uniformly throughout the mass, and the concrete shall 
flow sluggishly when vibrated or spaded.  The slump shall be kept uniform. 
 
7.02.  Delivery Tickets.  A delivery ticket shall be prepared for each load of ready-mixed 
concrete.  A copy of each ticket shall be handed to the Engineer by the truck operator at 
the time of delivery.  Tickets shall show the quantity delivered, the amount of each 
material in the batch, the outdoor temperature in the shade, the time at which the cement 
was added, and the numerical sequence of the delivery.   
 
8.  FORMS.  Forms shall be designed to produce hardened concrete having the shape, 
lines, and dimensions indicated on the drawings.  Forms shall be substantial and 
sufficiently tight to prevent leakage of concrete and shall be maintained in proper 
position and accurate alignment. 
 
Forms for pavement, curbs, or gutters shall be made of steel and shall be supported on 
thoroughly compacted earth.  The top face of pavement forms shall not vary from a true 
plane more than 1/4 inch in 10 feet. 
 
Forms shall be thoroughly cleaned and oiled before concrete is placed. 
 
Where concrete is placed against gravel or crushed rock which does not contain at least 
25 percent material passing a No. 4 sieve, such surfaces shall be covered with 
polyethylene film to protect the concrete from loss of water.  Joints in the film shall be 
lapped at least 4 inches. 
 
8.01.  Form Ties.  Form ties shall be of the removable end, permanently embedded body 
type, and shall have sufficient strength and rigidity to support and maintain the form in 
proper position and alignment without the use of auxiliary spreaders. 
 
8.02.  Edges and Corners.  Chamfer strips shall be placed in forms to bevel all salient 
edges and corners, except the top edges of walls and slabs which are to be tooled and 
edges which are to be buried.  Unless otherwise noted, bevels shall be 3/4 inch wide. 
 
8.03.  Form Removal.  Forms shall not be removed or disturbed until the concrete has 
attained sufficient strength to safely support all dead, live, and construction loads.  Care 
shall be taken in form removal to avoid surface gouging, corner or edge breakage, and 
other damage to the concrete. 
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9.  REINFORCEMENT.  Reinforcement shall be accurately formed and positioned, and 
shall be maintained in proper position while the concrete is being placed and compacted.  
Unless otherwise indicated on the drawings, the details of fabrication shall conform to 
ACI 315 and 318.  In case of conflict, ACI 318 shall govern.  Mechanical connections 
shall be used only as indicated on the drawings. 
 
All reinforcing bars and supplies shall be stored off the ground, and protected from oil, 
paint, grease, rusting, or scale.  Bending of bars shall be done in accordance with the 
requirements of ACI 315.  All bars shall be bent cold and in the shop.   
 
Steel reinforcing shall be accurately positioned and secured against displacement by 
using concrete or metal chairs, spacers, or other devices to properly support and fasten 
the reinforcing.  Splices shall not be made at points of maximum stress, nor shall all bars 
be spliced at the same location.  All bars shall have a splice of a minimum 30 bar 
diameters.   
 
Metal accessories shall include all spacers, ties, chairs, bolsters, and other devices 
required to support and fasten and hold the reinforcing steel in place, shall meet the 
requirements of ACI 315.   
 
Wire mesh reinforcing shall have the spacing and gauge shown on the contract drawings.  
Mesh shall be pulled taut and furnished with sufficient support to hold it in position 
during placing of the concrete.  Mesh shall be lapped one space at all splices and wired 
together at every other interval.   
 
10.  PLACEMENT.  Concrete shall be conveyed to the point of final deposit and placed 
by methods that will prevent segregation or loss of ingredients.  During and immediately 
after placement, concrete shall be thoroughly compacted and worked around all 
reinforcement and embedments and into the corners of the forms.  Concrete shall be 
compacted by immersion-type vibrators, vibrating screeds, or other suitable mechanical 
compaction equipment.  The use of jitterbug tampers to compact concrete flatwork will 
not be permitted. 
 
Concrete shall not be placed in any forms until all reinforcing steel, pipes, sleeves, 
inserts, anchors, and other appurtenances have been installed and inspected.   
 
Concrete that has contained its mixing water for more than 45 minutes shall not be 
placed.  Concrete shall not be placed when the temperature is 40 degrees F and falling or 
when freezing temperatures are predicted for the next 24 hours.  All concrete placed in 
weather above 90 degrees F shall be covered by shading, sprinkling, or other approved 
means for a minimum of 24 hours.  Construction joints shall be made where shown on 
the contract drawings.  When replacing existing concrete, the concrete shall be sawed, 
thoroughly cleaned and all laitance removed.   
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11.  TESTING. 
 
11.01.  Air Content.  An air content test shall be made from each batch of concrete from 
which concrete compression test cylinders are made.   The Contractor shall provide all 
equipment and supplies necessary for the testing.  Air content shall be determined in 
accordance with ASTM C173 or ASTM C231. 
 
11.02.  Slump.  A slump test shall be made from each batch of concrete from which 
concrete compression test cylinders are made.  Slump shall be determined in accordance 
with ASTM C143. 
 
11.03.  Test Cylinders.  Compression test specimens shall be made, cured, stored, and 
delivered to the laboratory in accordance with ASTM C31 and C39. 
 
One set of concrete test cylinders shall be cast for each concrete pour.  A set of test 
cylinders shall consist of four cylinders, two to be broken and to have compressive 
strengths averaged at 7 days, and two to be broken and to have compressive strengths 
averaged at 28 days.  All concrete required for testing shall be furnished by the 
Contractor.  No additional compensation will be paid to the Contractor for concrete so 
used. 
 
Testing of the cured cylinders shall be performed by an independent testing laboratory at 
the expense of the Owner. 
 
12.  FINISHING.  Recesses from form ties shall be filled flush with mortar.  Fins and 
other surface projections shall be removed from all formed surfaces, except exterior 
surfaces that will be in contact with earth backfill. 
 
Unless otherwise specified, unformed surfaces shall be screeded and given an initial float 
finish as soon as the concrete has stiffened sufficiently for proper working.  Any piece of 
coarse aggregate which is disturbed by the float or which causes a surface irregularity 
shall be removed and replaced with mortar.  Initial floating shall produce a surface of 
uniform texture and appearance, with no unnecessary working of the surface. 
 
Initial floating shall be followed by a second floating at the time of initial set.  The 
second floating shall produce a finish of uniform texture and color.  The completed finish 
for unformed surfaces shall be the finish produced by the second floating. 
 
12.01.  Pavement.  Following placement, consolidation, and the disappearance of bleed 
water, the concrete surface shall be broom finished with a broom acceptable to the 
Engineer.  The broom shall be not less than 18 inches wide and made from good quality 
bass or bassine fibers not more than 5 inches long.  The broom finishing shall produce 
regular corrugations not over 1/8 inch deep.  The broom shall be pulled square across the 
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surface, from edge to edge, with adjacent strokes slightly overlapped, and shall not tear 
the concrete surface. 
 
The surface of pavements shall not vary more than 1/8 inch under a 10 foot straightedge 
placed parallel to the center line. 
 
12.02.  Curb and Gutter.  Curb and gutter shall be finished to the shape indicated on the 
drawings.  After the forms have been removed, all exposed edges shall be rounded, using 
an edging tool having a 1/8 inch corner radius.  Exposed surfaces shall be float finished 
and given a light broom finish at the time of initial set, using a horsehair broom applied at 
right angles to the length of curb and gutter. 
 
12.03.  Sidewalks.  Concrete surfaces shall be screeded to the proper elevation and 
contour.  All aggregates shall be completely embedded in mortar.  Screeded surfaces 
shall be given an initial float finish as soon as the concrete has stiffened sufficiently for 
proper working.  Any piece of coarse aggregate which is disturbed by the float or which 
causes a surface irregularity shall be removed and replaced with mortar.  Initial floating 
shall produce a surface of uniform texture and appearance, with no unnecessary working 
of the surface.  Initial floating shall be followed by a second floating at the time of initial 
set. 
 
Floated surfaces shall be given a light broom finish, using a horsehair broom, to provide a 
nonslip surface.  Brooming shall be done at right angles to the length of the walk. 
 
Sidewalks shall be edged, using a 3 or 4 inch wide edging tool having a 1/8 inch corner 
radius.  Edger lap marks at corners of each slab shall be carefully removed.  False joints 
shall be provided at right angles to the length of the walk, using a grooving tool with 
1/8 inch radius.  The finished edge on each side of the joint shall be the same width as the 
edging tool used.  False joints shall divide each sidewalk into sections having a length 
equal to the width of the walk. 
 
The finished surface of all sidewalks shall be neat in appearance, shall be sloped to drain, 
and shall not pond water. 
 
13.  CURING.  Concrete shall be protected from loss of moisture by water saturation or 
by membrane curing for at least 7 days after placement. 
 
Water saturation of concrete surfaces shall begin as quickly as possible after initial set of 
the concrete.  Unformed surfaces shall be covered with polyethylene film, tarpaulins, or 
sand to retain the water.  Water shall be applied as often as necessary to keep the concrete 
saturated for the entire curing period. 
 
Membrane curing compound may be used in lieu of water curing on concrete which will 
not be covered later with mortar or additional concrete.  Membrane curing compound 
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shall be spray applied at a coverage of not more than 300 square feet per gallon.  
Unformed surfaces shall be covered with curing compound within 30 minutes after final 
finishing.  If forms are removed before the end of the specified curing period, curing 
compound shall be immediately applied to the formed surfaces before they dry out.  
Curing compound shall be suitably protected against abrasion during the curing period. 
 
Concrete shall be protected against freezing for at least 7 days after placement. 
 
14.  REPAIRING DEFECTIVE CONCRETE.  Defects in concrete surfaces shall be 
repaired to the satisfaction of the Engineer.  All concrete which is honeycombed or 
otherwise defective shall be cut out and removed to sound concrete, with edges square 
cut to avoid feathering. 
 
Concrete repair work shall conform to Chapter 9 of ACI 301 and shall be performed in a 
manner that will not interfere with thorough curing of surrounding concrete.  Repair work 
shall be adequately cured. 
 
15.  CONCRETE FOR MANHOLES, PIPE BLOCKING, AND PIPE ENCASEMENT.  
Concrete for manholes, buried blocking and encasement of pipe shall conform to the 
limiting requirements specified herein, except that the cement factor and total water 
content may be adjusted to provide a minimum compressive strength of 3,000 psi at 28 
days.  Concrete shall have a slump of not less than 3 inches nor more than 5 inches when 
placed. 
 
16.  DATA AND DRAWINGS.  All submittals of data and drawings shall be in 
accordance with the submittals section, except as noted herein. 
 
 
 End of Section 
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Section 15101 - BUTTERFLY VALVES 
 
 
1.  SCOPE.  This section covers AWWA butterfly valves for cold water service.  
Butterfly valves shall be furnished complete with actuators and accessories as specified 
herein.  Butterfly valves shall be used for 14 inch and greater line valves. 
 
2.  GENERAL. 
 
2.01.  Acceptable Products.  Butterfly valves furnished under this section shall be 
manufactured by American Flow Control, DeZurik, M&H, Mueller, Pratt, Clow, or 
Kennedy. 
 
2.02.  Governing Standard.  Except as modified or supplemented herein, all butterfly 
valves, including actuators, shall conform to the applicable requirements of 
ANSI/AWWA C504. 
 
2.03.  General Equipment Stipulations.  The General Equipment Stipulations shall apply 
to all equipment furnished under this section. 
 
2.04.  Marking.  Supplementing the requirements of Section 6.1 of the governing 
standard, the country of origin shall be cast on the outside of the body and on the disc of 
each valve.  An identifying serial number shall be stamped on a corrosion-resistant plate 
attached to the valve body.   
 
2.05.  Shop Painting.  All interior and exterior ferrous metal surfaces, except finished 
surfaces, bearing surfaces, and stainless steel components, of valves and accessories shall 
be shop painted for corrosion protection.  The valve manufacturer's standard coating will 
be acceptable provided it is functionally equivalent to the specified coating and is 
compatible with the specified field painting. 
 
The following surfaces shall be painted: 
 
 Unfinished Surfaces 
 
  Interior Surfaces   Epoxy. 
 
  Exterior Surfaces of   Coal tar or epoxy. 
  Valves 
 
 Polished or Machined Surfaces  Rust-preventive compound. 
 
 Actuators and Accessories   Rust-inhibitive primer. 
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Interior coatings shall comply with AWWA C550 and shall be free of holidays.  The total 
dry film thickness of shop-applied coatings shall be not less than: 
 
            Minimum 
  Type of Coating   Dry Film Thickness 
 
 Coal Tar       6 mils 
 
 Epoxy       10 mils 
 
 Rust-Inhibitive Primer     3 mils 
 
 
2.06.  Temporary Number Plates.  Each butterfly valve shall be factory tagged or marked 
in such a manner as to identify the valve by number or service.   
 
2.07.  Serial Numbers.  Each valve must be identifiable by a separate serial number 
permanently attached to the valve.   
 
3.  MATERIALS.  Except as modified or supplemented herein, materials used in the 
manufacture of butterfly valves and actuators shall conform to the requirements of 
ANSI/AWWA C504. 
 
 Shop Coatings 
 
  Coal Tar    Kop-Coat "Bitumastic Super  


Service Black", Tnemec "46-449 
Heavy Duty Black", or Valspar 
"35-J-10 Hi-Build Bituminous 
Coating". 


 
  Epoxy     Manufacturer's standard  


fusion- bonded or liquid epoxy. 
 


  
  Rust-Inhibitive Primer  Cook "391-N-167 Barrier Coat",  


Kop-Coat "340 Gold Primer", 
Tnemec "37-77 Chem-Prime", or 
Valspar "13-R-28 Chromox Primer". 


 
  Rust-Preventive Compound  Houghton "Rust Veto 344",  


Rust-Oleum "R-9", or approved 
equal. 
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4.  VALVE CONSTRUCTION. 
 
4.01.  Valve Bodies.  Valves shall be short-body type except where wafer type is 
specified. 
 
 a. Body Stops.  The use of a stop or lug cast integrally with or mechanically 


secured to the body for the purpose of limiting disc travel by means of 
direct contact or interference with the valve disc (in either the open or 
closed position) will not be acceptable. 


 
 b. Flanges.  Flanges shall be finished to true plane surfaces within a 


tolerance limit of 0.005 inch.  The finished face shall be normal to the 
longitudinal valve axis within a maximum angular variation tolerance of 
0.002 inch per foot of flange diameter. 


 
 c. Mechanical Joint Ends.  Where mechanical joint ends are specified, either 


mechanical joint or push-on ends conforming to 
ANSI/AWWA C111/A21.11 will be acceptable. 


 
4.02.  Valve Shafts.  Valve shafts shall be fabricated of AISI Type 304 or 316 stainless 
steel.  The use of shafts having a hexagonal cross section will not be acceptable. 
 
4.03.  Valve Discs.  Valve discs shall be secured to shafts by means of solid, smooth 
sided, stainless steel or Monel taper pins or dowel pins. Each taper pin or dowel pin shall 
extend through or shall wedge against the side of the shaft and shall be mechanically 
secured in place.  The use of bolts, setscrews, knurled or fluted dowel pins, expansion 
pins, roll pins, tension pins, spring pins, or other devices in lieu of the pins specified 
herein will not be acceptable. 
 
4.04.  Valve Seats.  Acceptable seating surfaces mating with rubber are AISI Type 304 
or 316 stainless steel, Monel, or plasma-applied nickelchrome overlay for all valves; 
bronze for 20 inch and smaller valves; and alloy cast iron for 20 inch and smaller 
manually operated valves. 
 
Valve seat configurations which rely on the mating pipe flange to hold the seat in 
position in the valve body will not be acceptable. 
 
4.05.  Shaft Seals.  Shaft seals shall be of the chevron or O-ring type. 
 
4.06.  Thrust Bearings.  Each valve shall be provided with one or more thrust bearings in 
accordance with the governing standard.  Thrust bearings which are directly exposed to 
line liquid and which consist of a metal bearing surface in rubbing contact with an 
opposing metal bearing surface will not be acceptable. 
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5.  VALVE ACTUATORS.  Valve actuators shall be provided, installed, and adjusted by 
the valve manufacturer.  Actuator mounting arrangements and handwheel or chainwheel 
positions shall be as indicated on the drawings or as directed by the Engineer. 
 
5.01.  Manual Actuators.  Unless otherwise required by the Owner, the direction of 
rotation of the wheel or wrench nut to open each valve shall be to the left 
(counterclockwise).  Each valve body or actuator shall have cast thereon the word 
"Open" and an arrow indicating the direction to open. 
 
The housing of traveling-nut type actuators shall be fitted with a removable cover which 
shall permit inspection and maintenance of the operating mechanism without removing 
the actuator from the valve.  Travel limiting devices shall be provided inside the actuator 
for the open and closed positions.  Travel limiting stop nuts or collars installed on the 
reach rod of traveling-nut type operating mechanisms shall be field adjustable and shall 
be locked in position by means of a removable roll pin, cotter pin, or other positive 
locking device.  The use of stop nuts or adjustable shaft collars which rely on clamping 
force or setscrews to prevent rotation of the nut or collar on the reach rod will not be 
acceptable. 
 
The valve and actuator shall be designed so that shaft seal leakage cannot enter the 
actuator housing. 
 
5.01.01.  Wrench Nuts.  Wrench nuts shall be provided on all buried valves, on all valves 
that are to be operated through floor boxes, and where indicated on the drawings.  Unless 
otherwise directed by the Owner, all wrench nuts shall comply with Section 3.16 of 
AWWA C500.  At least two operating keys shall be furnished for operation of the 
wrench nut operated valves. 
 
6.  EXTENSION STEMS.  Extension stems shall be furnished and installed where 
specified, indicated on the drawings, or otherwise required for proper valve operation.  
Extension stems shall be of solid steel and shall be not smaller in diameter than the stem 
of the valve actuator shaft.  Extension stems shall be connected to the valve actuator by 
means of a Lovejoy "Type D" single universal joint with grease-filled protective boot.  
All stem connections shall be pinned. 
 
Extension stems shall be provided for buried valves when the valve actuator is 4 feet or 
more below finished grade.  Each extension stem for a buried valve shall extend to within 
6 inches of the ground surface, shall be provided with spacers which will center the stem 
in the valve box, and shall be equipped with a wrench nut. 
 
7.  FLOOR BOXES.  Where openings through concrete slabs are provided for key 
operation of valves with the operating nut being in or below the slab, such openings shall 
be provided with a cast iron floor box complete with cover.  Each floor box shall be of 
the depth required for installation in the slab indicated on the drawings.  Where the 
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operating nut is in the slab, the stem shall have a guide to maintain the nut in the center of 
the box; where below the slab, the opening in the bottom of the box shall permit passage 
of the operating key. 
 
Each floor box and cover shall be shop coated by dipping in asphalt varnish. 
 
8.  VALVE BOXES.  Each valve buried to a depth of 4 feet or less shall be provided with 
a slide type valve box.  Valve boxes shall be cast iron, extension sleeve type, suitable for 
the depth of cover required by the drawings.  Not more than one extension will be 
allowed with each slide type valve box.  Valve boxes shall be not less than 5 inches in 
inside diameter, shall have a minimum thickness at any point of 3/16 inch, and shall be 
provided with suitable cast iron bases and covers.  Valve boxes shall be Charlotte 
Standard, or approved equal.   
 
Each valve buried to a depth greater than 4 feet shall be provided with a valve box 
consisting of a cast iron cover and a 6 inch cast iron pipe section.  The cover shall be a 
Clay & Bailey "No. 2193" or Tyler "Series 6890-A".  The pipe shaft shall be sized to 
extend from the valve to 5 inches inside the valve box cover. 
 
All parts of valve boxes, bases, and covers shall be shop coated by dipping in asphalt 
varnish. 
 
Valves and valve boxes shall be set plumb.  Each valve box shall be placed directly over 
the valve it serves, with the top of the box brought flush with the finished grade.  After 
being placed in proper position, earth shall be filled in around each valve box and 
thoroughly tamped on each side of the box. 
 
9.  ENDS.  Valve ends shall be mechanical joint unless otherwise indicated on the 
drawings. 
 
All valves shall be restrained utilizing flanges, tie rods, or restrained push-on joints as 
specified in the ductile iron pipe section. 
 
10.  INSTALLATION.  Unless otherwise necessary for proper operation or as permitted 
by the Engineer, all butterfly valves shall be installed with the shaft horizontal and the 
operator vertical.   
 
Whenever an actuator must be removed to permit installation of a butterfly valve, the 
actuator shall be promptly reinstalled and shall be inspected and readjusted by a 
representative of the valve manufacturer.  Prior to acceptance of the valve by the Owner, 
the manufacturer's representative shall submit a written report to the Engineer certifying 
that the valve and actuator have been inspected and adjusted and are suitable for the 
service conditions set forth herein.   
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11.  BUTTERFLY VALVE SCHEDULE. 
 
         Minimum 
         Actuator 
      AWWA     Torque 
   Size     Class(1)   Capability(2) 
  inches      inch-pounds 
 
   14  150A-MJ      7,861 
   16  150A-MJ     11,236 
   18  150A-MJ     14,856 
   20  150A-MJ     19,866 
   24  150A-MJ     31,966 
 
 (1) Suffix letters define valve ends as follows: 
 
 MJ - Mechanical joint 
 
 (2) The manufacturer's rated torque capacity for each butterfly valve actuator shall be 


at least equal to the actuator torque capability specified herein.  If valves with an 
AWWA class designation higher than listed above are furnished, actuator torque 
capabilities shall be increased accordingly and to the satisfaction of the Engineer. 


 
12.  DRAWINGS AND DATA.  Complete drawings, details, and specifications covering 
the valves and their appurtenances shall be submitted in accordance with the submittals 
section.  Submittal drawings shall clearly indicate the country of origin of all cast gray 
iron and ductile iron valve components.   
 
Shop drawings shall indicate date of testing, such that Owner or Engineer may witness 
testing, at his discretion.   
 
When requested by the Engineer, certified copies of physical and chemical test results 
shall be submitted for the materials of construction of valve components.   
 
Certified copies of the results of all tests as required by Section 3.8 and Section 5 of 
ANSI/AWWA C504, together with an affidavit of compliance as indicated in Section 1.7, 
shall be furnished to the Engineer before the valves are shipped. 
 
 


End of Section 
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Section 15102 – ECCENTRIC PLUG VALVES 
 
1.   SCOPE.   This section covers all eccentric plug valves.  Plug valves shall be furnished 
complete with actuators and accessories as specified herein. 
 
2.   GENERAL.    
 
2.01.   Acceptable Products.   Eccentric plug valves furnished under this section shall be 
manufactured by DeZurik, Milliken, Keystone, and Victaulic.   
 
2.02.   General Equipment Stipulations.    The General Equipment Stipulations shall apply to the 
equipment furnished under this section. 
 
2.03.   Marking.   The body of each valve shall be marked with the manufacturer’s name, size, 
pressure rating, and the country of origin of the body casting.  All markings shall be cast on the 
outside surface of the body.  An identifying serial number shall be stamped on a corrosion-
resistant plate attached to the valve body. 
 
2.04.   Shop Painting.    All interior and exterior ferrous metal surfaces, except bearing and 
finished surfaces and stainless steel components of valves and accessories, shall be shop painted 
for corrosion protection.  The valve manufacturer’s standard coating will be acceptable provided 
it is functionally equivalent to the specified coating as is compatible with the specified field 
painting. 
 
The following surfaces shall be painted: 
 
 Unfinished Surfaces 
 
  Interior Surfaces  Epoxy. 
 
  Exterior Surfaces  Epoxy. 
     of Valves 
 
 Polished or Machined Surfaces Rust-preventive compound. 
 
 Actuators and Accessories  Rust-inhibitive primer. 
 
Interior epoxy coatings shall comply with AWWA C550 and shall be free of holidays.  The total 
dry film thickness of shop-applied coatings shall be not less than: 
 
 Type of Coating   Minimum Dry Film Thickness 
 
 Epoxy      10 mils 
 
 Rust-Inhibitive Primer   3 mils 
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2.05.   Temporary Number Plates.    Each eccentric plug valve shall be factory tagged or marked 
in such a manner as to identify the valve by number or service. 
 
2.06.   Permanent Number Plates.   Each plug valve, except buried or submerged valves, shall be 
provided with a permanent number plate.  Numerals shall be not less than one inch high and shall 
be black baked enamel on anodized aluminum plate.  The location of number plates and the 
method of fastening shall be acceptable to the Engineer. 
 
3.   MATERIALS.    Materials used in the manufacturer of eccentric plug valves shall be as 
follows: 
 
 Body      Cast iron, ASTM A126, Class B; 
       or ductile iron, ASTM A536, 
       Grade 65-45-12. 
 
 Plug      Cast iron, ASTM A126, Class B. 
 
 Plug Facing     Neoprene or Buna-N, 70 Type A 
       durometer hardness in accordance 
       with ASTM D2240. 
 
 Body Seat     Welded nickel overlay. 
 
 Upper and Lower    Sleeve type; stainless steel. 
    Trunnion Bearings 
 
 Upper Bearing     TFE or Delrin. 
 
 Stem Seal     V-type packing or U-cups, 
       Buna-N or TFE. 
 
 Shop Coatings 
 
  Epoxy     Cook “920-W-965 Epicon-MW HB 
       Epoxy”, Kop-Coat “Hi-Gard 
       Epoxy”, Tnemec “Series 20 
       Pota-Pox”, or Valspar “78-W-3B 
       Val-Chem Hi-Build Tank Epoxy”. 
 
  Rust-Inhibitive Primer  Cook “391-N-167 Barrier Coat”, 
       Kop-Coat “340 Gold Primer”, 
       Tnemec “37-77 Chem-Prime”, or 
       Valspar “13-R-28 Chromox 
       Primer”. 
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  Rust-Preventive Compound  Houghton “Rust Veto 344” or 
       Rust-Oleum “R-9”, or equal. 
 
4.   VALVE CONSTRUCTION. 
 
4.01.   Valve Body.    The valve port area of each valve shall be at least 80 percent of the cross 
section of the connecting piping.  Valves shall provide tight shutoff at the rated pressure from 
either direction.  An adjustable closed position plug stop shall be provided. 
 
Each valve body shall be plainly marked to indicate the seat end.  Actual length of 10-inch and 
smaller valves shall be within 1/16 inch (plus or minus) of the theoretical length.  Actual length 
of 12-inch and larger valves shall be within 1/8 inch (plus or minus) of the theoretical length. 
 
Valve ends shall be compatible with connecting piping.  Unless otherwise specified or indicated 
on the drawings, all valves shall have flanged ends. Flange diameter and drilling shall conform to 
ANSI B16.1, Class 125.  Flanges shall be flat faced and finished to true plane surfaces within a 
tolerance limit of 0.005 inch.  The finished face shall be normal to the longitudinal valve axis 
within a maximum angular variation tolerance of 0.002 inch per foot of flange diameter.  
Grooved end dimensions shall conform to AWWA C606, Table 5, for rigid joints.  When 
grooved end valves are to be installed in flanged piping, two flange adapters compatible with the 
connecting piping shall be provided with each valve.  Mechanical joint ends shall conform to 
ANSI/AWWA C111/A21.11. 
 
Valve bodies shall be rated for a working pressure of at least 175 psi for 12-inch and smaller 
valves and 150 psi for 14-inch and larger valves. 
 
4.02.   Plug.   The plug shall be of one-piece construction and shall have a cylindrical or 
spherical seating surface eccentrically offset from the center of the plug shaft.  The interference 
between the plug face and body seat, with the plug in the closed position, shall be externally 
adjustable in the field with the valve in the line under pressure.  Plug surfaces shall be faced with 
a resilient material as specified. 
 
4.03.   Seats.    Seats shall be cast in the body and shall have raised, welded-in nickel overlay not 
less than 0.050-inch thick on all surfaces in contact with the plug face.  The overlay shall be at 
least 90 percent nickel and have a Brinell hardness of 200 or greater. 
 
4.04.   Stem Seals.    The valve shaft shall be sealed by U-cups or by at least four self-adjusting 
chevron type packing rings.  Seals shall be adjustable and replaceable without removing the 
bonnet. 
 
4.05.   Grit Seals.    The bearing and seal area shall be protected with grit seals. 
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5.   VALVE ACTUATORS.    Each valve actuator shall be designed to open or close the valve 
under all operating conditions.  Actuators shall be designed for the maximum pressure 
differential across the valve as set forth in the Plug Valve Schedule. 
 
Actuator mounting arrangements and handwheel or chainwheel positions shall be as indicated on 
the drawings or as directed by the Engineer. 
 
5.01.   Manual Actuators.    All valves shall be provided with manual actuators.  Unless 
otherwise indicated or specified, each geared manual actuator shall be equipped with an 
operating handwheel.  Unless otherwise required by the Owner, the direction of rotation of the 
wheel, wrench nut, or lever to open the valve shall be to the left (counterclockwise).  Each valve 
body or actuator shall have cast thereon the word “Open” and an arrow indicating the direction to 
open. 
 
 Totally enclosed geared actuators shall be provided on all 8-inch and larger valves, on all 6-inch 
and larger throttling valves, on all 6-inch and larger valves where the unseating pressure exceeds 
25 psi, on all 4-inch and larger buried valves, and on all valves to be designated chainwheel 
operated unless chain levers are indicated on the drawings.  Unless otherwise indicated on the 
drawings or specified herein, all other 6-inch and smaller valves shall be lever operated. 
 
Geared actuators for plug valves not listed in the Plug Valve Schedule in this section shall be 
rated for a differential pressure across the valve, on the seating side, of 100 psi for 8-inch and 
smaller valves and 50 psi for 10-inch and larger valves. 
 
Manual actuators shall produce the required torque with a maximum pull of 80 pounds on the 
lever or handwheel.  Actuator components shall withstand, without damage, a pull of 200 pounds 
on the handwheel or chainwheel or an input of 300 foot-pounds on the operating nut. 
 
Unless otherwise specified, actuators for valves to be buried, submerged, or installed in vaults or 
manholes shall be sealed to prevent the entrance of water when submerged to a depth of 20 feet. 
 
5.02.01.   Handwheels.  Handwheel diameters shall be at least 6 inches but not more than 16 
inches for 30-inch and smaller valves and not more than 30 inches for 36-inch and larger valves. 
 
5.02.02.   Chainwheels.    Unless specifically required to be equipped with other types of 
actuators, all valves with center lines more than 7 feet 6 inches above the floor shall be provided 
with chainwheels and operating chains.  Each chainwheel operated valve shall be equipped with 
a chain guide which will permit rapid handling of the operating chain without “gagging” of the 
wheel and will also permit reasonable side pull on the chain.  Suitable extensions shall be 
provided, if necessary, to prevent interference of the chain with adjacent piping or equipment.  
Operating chains shall be hot-dip galvanized carbon steel and shall be looped to extend to within 
4 feet of the floor below the valve. 
 
5.02.03.   Lever Actuators.    In any building or structure containing lever operated valves, at 
least two operating levers shall be provided for each size and type of lever operated valve. 
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5.02.04.   Wrench Nuts.  Wrench nuts shall be provided on all buried valves, on all valves that 
are to be operated through floor boxes, and where indicated on the drawings.  Unless otherwise 
directed by the Owner, all wrench nuts shall comply with Section 3.16 of AWWA C500.  At 
least two operating keys shall be furnished for operation of the wrench nut operated valves. 
 
6.   TESTING.    Except as modified herein, eccentric plug valves shall be tested in accordance 
with Section 5 of ANSI/AWWA C504 entitled “Rubber-Seated Butterfly Valves”.  Each valve 
shall be performance tested in accordance with Section 5.2 and shall be given a leakage test and 
a hydrostatic test as described in Sections 5.2.2 and 5.2.3.  The leakage test shall be applied to 
the seating face of the plug (tending to unseat the plug) at the rated pressure of the valve. 
 
Each valve shall be leak tight in both directions when closed by the actuator with the maximum 
differential pressure applied to the plug as specified in the plug Valve Schedule. 
 
7.   EXTENSION STEMS.    Extension stems and stem guides shall be furnished and installed 
where specified, indicated on the drawings, or otherwise required for proper valve operation.  
Extension stems shall be of solid steel and shall not be smaller in diameter than the stem of the 
valve actuator shaft.  Extension stems shall be connected to the valve actuator by means of a 
Lovejoy “Type D” single universal joint with grease-filled protective boot.  All stem connections 
shall be pinned. 
 
At least two stem guides shall be furnished with each valve requiring stem guides.  Stem guides 
shall be of cast iron construction, bronze bushed, and adjustable in two directions.  Stem guide 
spacing shall not exceed 100 times the stem diameter or 10 feet, whichever is smaller.  The top 
stem guide shall be designed to carry the weight of the extension stem.  The extension stem shall 
have a collar; the collar shall be pinned to the stem and shall bear against the stem thrust guide. 
 
Extension stems shall be provided for buried valves when the valve actuator is 4 feet or more 
below finished grade.  Each extension stem for a buried valve shall extend to within 6 inches of 
the ground surface, shall be provided with spacers which will center the stem in the valve box, 
and shall be equipped with a wrench nut. 
 
8.   POSITION INDICATORS.    Unless otherwise specified, each valve shall be provided with a 
position indicator to display the position of the plug relative to the body seat opening. 
 
For valves installed in interior locations, the indicating pointer shall be mounted on the outer end 
of the valve operating shaft extension and shall operate over an indicating scale on the operating 
mechanism cover.  A suitable stuffing box or other seal shall be provided to prevent the entrance 
of water where the shaft passes through the cover. 
 
Position indicators will not be required for buried valves. 
 
9.   FLOOR BOXES.    Where openings through concrete slabs are provided for key operation of 
valves with the operating nut being in or below the slab, such openings shall be provided with a 
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cast iron floor box complete with cover.  Each floor box shall be of the depth required for 
installation in the slab indicated on the drawings.  Where the operating nut is in the slab, the stem 
shall have a guide to maintain the nut in the center of the box; where below the slab, the opening 
in the bottom of the box shall permit passage of the operating key. 
 
Each floor box and cover shall be shop coated by dipping in asphalt varnish. 
 
10.   VALVE BOXES.   Each valve buried to a depth of 4 feet or less shall be provided with a 
slide type valve box.  Valve boxes shall be cast iron, extension sleeve type, suitable for the depth 
of cover required by the drawings.  Not more than one extension will be allowed with each slide 
type valve box.  Valve boxes shall be not less than 5 inches in inside diameter, shall have a 
minimum thickness at any point of 3/16 inch, and shall be provided with suitable cast iron bases 
and covers.  Valve boxes shall be Charlotte Foundry, or equal. 
 
Each valve buried to a depth greater than 4 feet shall be provided with a valve box consisting of 
a cast iron cover and a 6-inch cast iron pipe section.  The cover shall be a Clay & Bailey “No. 
2193” or Tyler “Series 6890-A”.  The pipe shaft shall be sized to extend from the valve to 5 
inches inside the valve box cover. 
 
All parts of valve boxes, bases, and covers shall be shop coated by dipping in asphalt varnish. 
 
Valves and valve boxes shall be set plumb.  Each valve box shall be placed directly over the 
valve is serves, with the top of the box brought flush with the finished grade.  After being placed 
in proper position, earth shall be filled in around each valve box and thoroughly tamped on each 
side of the box. A concrete protector ring shall be provided to encase the top section of each 
valve box that is not set in pavement.  The concrete protector ring shall be set flush with the 
ground contours. 
 
11.   INSTALLATION.    Unless otherwise permitted by the Engineer, all eccentric plug valves 
shall be installed with the shaft horizontal and the plug in the upper half of the valve body.  
Valves in sewage, sludge, or scum lines shall be installed with the valve seat on the upstream 
end. 
 
12.   PLUG VALVE SCHEDULE.   
 
        Maximum  High 
        Pressure  Pressure 
Valve    Type of Type of Differential  Side of 
No. Size Service Installation Actuator  Across Valve  Plug 
 
 inches        psi 
 
 


* * * REFER TO SPECIAL CONDITIONS * * * 
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The actuator of all valves shall be sealed to prevent the entrance of water below groundwater or 
submerged. 
 
13.   DRAWINGS AND DATA.    Complete drawings, details, and specifications covering the 
valves and their appurtenances shall be submitted in accordance with the submittals section.  
Submittal drawings shall clearly indicate the country of origin of all cast gray iron and ductile 
iron valve components. 
 
Certified copies of reports covering proof-of-design testing of valves, as set forth in Section 5.2 
of ANSI/AWWA C504, and proof-of-design testing of the actuators, as set forth in Section 6 of 
ANSI/AWWA C540, together with an affidavit of compliance, as indicated in Section 1.7 of 
ANSI/AWWA C504 and Section 1.7 of ANSI/AWWA C540, shall be submitted to the Engineer 
before the valves are shipped. 
 
In addition, the following drawings shall be submitted before fabrication of the valve control 
equipment for the pump check valves: 
 


a. Curve plotting “Area of Opening in Percent of Full Opening” 
versus “Plug Rotation in Degrees”. 
 


b. Curve plotting “Area of Opening in Percent of Full Opening” 
versus “Time of Valve Closure” for normal closing. 
 


When requested by the Engineer, certified copies of physical and chemical test results shall be 
submitted for the materials of construction of valve components. 
 


End of Section 
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Section 15103 – CHECK VALVES 
 
1.   SCOPE.   This section covers check valves. 
 
 
2.   GENERAL. 
 
2.01.   General Equipment Stipulations.   The General Equipment Stipulations shall apply to all 
equipment furnished under this section. 
 
2.02.   Number Plates.   A number plate shall be provided for each valve covered by this section 
which has been assigned a number on the drawings.  Each number plate shall be installed on or 
adjacent to the applicable valve.  Number plates shall be aluminum which engraved letters at 
least ¾ inch in height.  Letters shall be painted black after fabrication.  Number plates shall be 
attached to valves in a manner acceptable to the Engineer. 
 
2.03.   Length Tolerance.   Unless otherwise specified, the actual length of valves shall be within 
1/16 inch (plus or minus) of the specified or theoretical length. 
 
2.04.   Ends.   Unless otherwise indicated on the drawings, flange diameter and drilling shall 
conform to ANSI/ASME B16.1, Class 125, or ANSI/ASME B16.5, Class 150.  Push-on and 
mechanical joints shall conform to ANSI/AWWA C111/A21.11.  Wafer style valves shall be 
designed for installation between ANSI Class 125 flanges. 
 
2.05.   Unions.    A union or flanged connection shall be provided within 2 feet of each threaded 
end valve unless the valve can be easily removed from the piping. 
 
2.06.   Shop Painting.    All ferrous metal surfaces of valves and accessories, both interior and 
exterior, shall be shop painted for corrosion protection.  The valve manufacturer’s standard paint 
will be acceptable provided it is functionally equivalent to the specified paint and is compatible 
with the field painting specified in the painting section. 
 


a. Materials. 
 


Asphalt Varnish  Fed Spec TT-C-494. 
 
Coal Tar   Kop-Coat “Bitumastic Super 
    Service Black”, Tnemec “46-449 
    Heavy-Duty Black”, or Valspar 
    “35-J-10 Hi-Build Bituminous 
    Coating”. 
 
Epoxy 
 
    For Liquid Service  Cook “920-W-965 Epicon-MW HB 
    Epoxy”, Kop-Coat “Hi-Gard 







 
WSACC 
Std Spec 15103 
Latest Revision 8/06 - 2 - 


    Epoxy”, Tnemec “Series 20 Pota-Pox”, 
or Valspar “78-W-3B Val-Chem 
Hi-Build Tank Epoxy”. 
 


      Rust-Inhibitive Primer Cook “391-N-167 Barrier Primer”, 
      Kop-Coat “340 Gold Primer”, 
      Tnemec “37-77 Chem-Prime”, or 
      Valspar “13-R-28 Chromox Primer”. 
 
    Rust-Preventive Compound Houghton “Rust Veto 344”, 


Rust-Oleum “R-9” or equal.  
 


b. Surfaces to be Painted. 
 


Unfinished Surfaces 
 
 Interior Surfaces Asphalt varnish (two coats) or 
    epoxy. 
 
 Exterior Surfaces  Asphalt varnish or coal tar. 
 of Valves to be 
 Buried,  
 Submerged, 


or Located in 
 Manholes or 


Valve Vaults 
 
Exterior Surfaces Rust-inhibitive primer. 
All Other Valves 
 


  Polished or Machined  Rust-preventive compound. 
Surfaces 


 
  Actuators and Accessories Rust-inhibitive primer. 
 
3.   CHECK VALVES.   Check valves for 6 inch and larger sewage pump discharge piping shall 
be of the unobstructed waterway, quick closing, spring-loaded, horizontal swing type with iron 
body, flanged ends, and bronze trim.  Hinge pins shall be stainless steel with both ends extending 
through bronze-bushed bearings and outside stuffing boxes with grease lubricated packing or O-
ring seals.  Flanges shall be flat faced with ANSI-ASME B16.1, Class 125 diameter and drilling.  
Increasing check valves shall be American Flow Control “52SC” or M&H “Style 3259-02”.  
Equal end size check valves shall be American Flow Control “52SC”, M&H “Style 259-02”, or 
Mueller “A2600-6-02”. 
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Unless otherwise specified, all 2-1/2 inch and larger check valves in water, or other liquid piping 
shall be Class 125 horizontal swing type with iron body and flanged ends.  All seats, seat rings, 
pins, bushings, and other parts subject to wear shall be bronze.  Flanges shall be flat faced with 
ANSI/ASME B16.1, Class 125 diameter and drilling.  Swing check valves shall be Milwaukee 
“F-2974”, Stockham “G-931”, or Walworth “Fig 8928F”. 
 
Check valves 2 inches and smaller in water, sludge, or other liquid piping shall be Class 125 or 
higher, all bronze, Y-pattern, regrinding, horizontal swing type.  Threaded end valves shall be 
Stockham “B-321” or Walworth “Fig 3406”.  Soldered end valves shall be Nibco “S-413-B” or 
Walworth “Fig 3046SJ”. 
 
Check valves in PVC piping shall be PVC ball check valves with Viton seats and seals and 
flanged ends, and shall be Hayward Plastics Products "Ball Check Valve” or Nibco “Chemtrol 
True Union Ball Check Valve”. 
 
4.   DRAWINGS AND DATA.   Complete specifications, data, and catalog cuts or drawings 
covering the items furnished under this section shall be submitted in accordance with the 
submittals section. 
 
Drawings and data submitted shall include complete connection and schematic wiring diagrams 
for all electric actuators and controls. 
 


End of Section 
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Section 15104 - RESILIENT-SEATED GATE VALVES 
 
 
1.  SCOPE.  This section covers resilient-seated AWWA gate valves for water service.  
Resilient-seated gate valves shall be used for 12 inch and smaller line valves. 
 
2.  GENERAL.   
 
2.01.  Governing Standard.  Except as modified or supplemented herein, all resilient-
seated gate valves shall conform to the applicable requirements of ANSI/AWWA C-509.   
 
2.02.  General Equipment Stipulations.  The General Equipment Stipulations shall apply 
to all equipment furnished under this section.    
 
2.03.  Temporary Number Plates.  Each gate valve shall be factory tagged or marked to 
identify the valve by the number indicated in the Gate Valve Schedule.   
 
2.04.  Marking.  Supplementing the requirements of Section 7.1 of the governing 
standard, the country of origin of the valve body shall be cast on the exterior of the body.  
The country of origin of the gate shall be molded into the resilient seat material.   
 
2.05.  Shop Coating.  All interior and exterior ferrous metal surfaces of valves and 
accessories shall be shop coated for corrosion protection.  The valve manufacturer's 
standard coating will be acceptable provided it is functionally equivalent to the specified 
coating and is compatible with the specified field painting.   
 
The following surfaces shall be coated: 
  
 Interior Surfaces    Epoxy. 
 
 Exterior Surfaces of     Epoxy or coal tar. 
 Valves  
  
 Polished or Machined Surfaces  Rust-preventive compound. 
 
The protective coating on interior surfaces of each valve shall be subjected to a 
nondestructive holiday test in accordance with ASTM G62, Method A, and shall be 
electrically void-free. 
 
Exterior surfaces of valves coated with coal tar shall be field painted in accordance with 
the painting section.  Field painting of valves coated with epoxy shall be limited to 
touchup painting of damaged surfaces.  Holiday testing of exterior coatings will not be 
required. 
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The total dry film thickness of shop-applied coatings shall be not less than: 
 
 Type of Coating   Minimum Dry Film Thickness 
 
  Coal Tar 6 mils 
 
  Epoxy 10 mils 
 
  Rust-Inhibitive Primer 3 mils 
 
 
2.06.  Acceptable Manufacturers.  The following gate valve manufacturers have been 
preapproved:   
 
  Manufacturer     Model 
 
  American Flow Control   Series 2500 
  Clow      C 509 
  Kennedy     4067 / 7000 
   
   
 
3.  MATERIALS.  Except as modified or supplemented herein, materials used in the 
manufacture of resilient-seated gate valves shall conform to the requirements of 
ANSI/AWWA C509.   
 
3.01.  Bronze Components.  All wetted bronze valve components shall be fabricated of 
bronze containing less than 15 percent zinc.  All wetted aluminum bronze components 
shall be heat treated to inhibit de-aluminization in accordance with Section 2.2 of 
ANSI/AWWA C504.   
 
3.02.  Gaskets.  Gasket material shall be sheet paper or elastomer, free from asbestos and 
corrosive ingredients.   
 
3.03.  Shop Coatings.  The following coating materials shall be shop applied.  The valve 
manufacturer's standard coating will be acceptable provided it is functionally equivalent 
to the products specified herein and is compatible with the specified field painting.   
 
 Coal Tar     Kop-Coat "Bitumastic Super  


Service Black", Tnemec "46-449 
Heavy Duty Black", or Valspar "35-
J-10 Hi-Build Bituminous Coating".   


 
 Epoxy      Manufacturer's standard  
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fusion- bonded or liquid epoxy. 
  
 Rust-Inhibitive Primer   Cook "391-N-167 Barrier Coat",  


Kop-Coat "340 Gold Primer", 
Tnemec "37-77 Chem-Prime", or 
Valspar "13-R-28 Chromox Primer".   


 
 Rust-Preventive Compound   Houghton "Rust Veto 344",  
       Rust-Oleum "R-9", or equal.   
  
4.  VALVE CONSTRUCTION.   
 
4.01.  Flanges.  Flanges shall be finished to true plane surfaces within a tolerance limit of 
0.005 inch.  The finished face shall be normal to the longitudinal valve axis within a 
maximum angular variation tolerance of 0.001 inch per inch of flange diameter.   
 
4.02.  Mechanical Joints.  Mechanical joint ends of the valves shall conform to 
ANSI/AWWA C111/A21.11.   
 
4.03.  Stem Seals.  All buried gate valves shall be furnished with non-rising stems.  
Valves with non-rising stems and all buried valves shall be provided with O-ring stem 
seals.   
 
4.04.  Rotation.  The direction of rotation of the handwheel or wrench nut to open the 
valve shall be to the left (counterclockwise).   
 
5.  EXTENSION STEMS.  Extension stems shall be furnished and installed where 
specified, indicated on the drawings, or otherwise required for proper valve operation.  
Extension stems shall be of solid steel and shall be not smaller in diameter than the valve 
stem.  Extension stems shall be connected to the valve stem by means of a Lovejoy 
"Type D" single universal joint with grease filled protective boot.  All stem connections 
shall be pinned.   
 
Extension stems shall be provided for buried valves when the valve is 4 feet or more 
below finished grade.  Each extension stem for a buried valve shall extend to within 
6 inches of the ground surface, shall be provided with spacers which will center the stem 
in the valve box, and shall be equipped with a wrench nut.   
 
6.  FLOOR BOXES.  Where openings through concrete slabs are provided for key 
operation of valves with the operating nut being in or below the slab, such openings shall 
be provided with a cast iron floor box complete with cover.  Each floor box shall be of 
the depth required for installation in the slab indicated on the drawings.  Where the 
operating nut is in the slab, the stem shall have a guide to maintain the nut in the center of 
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the box; where below the slab, the opening in the bottom of the box shall permit passage 
of the operating key.   
 
Each floor box and cover shall be shop coated by dipping in asphalt varnish.   
 
7.  VALVE BOXES.  Each buried valve to a depth of 4 feet or less shall be provided with 
a Charlotte Foundry valve box.  Valve boxes shall be cast iron, extension sleeve type, for 
the depth of cover required by the drawings.  Not more than one extension will be 
allowed with each slide type valve box.  Valve boxes shall be not less than 5 inches in 
inside diameter, shall have a minimum thickness at any point of 3/16 inch, and shall be 
provided with suitable cast iron bases and covers.   
 
Each valve buried to a depth greater than 4 feet shall be provided with a valve box 
consisting of a cast iron cover and a 6 inch cast iron pipe section.  The cover shall be 
Clay & Bailey "No. 2193" or Tyler "Series 6890-A".  The pipe shaft shall be sized to 
extend from the valve to 5 inches inside the valve box cover.   
 
All parts of valve boxes, bases, and covers shall be shop coated by dipping in asphalt 
varnish.   
 
Valves and valve boxes shall be set plumb.  Each valve box shall be placed directly over 
the valve it serves, with the top of the box brought flush with the finished grade.  After 
being placed in proper position, earthfill shall be placed around each valve box and 
thoroughly tamped on each side of the box.  The top of the box shall be set in a concrete 
protector ring.    
 
8.  ENDS.  Valve ends shall be mechanical joint unless otherwise indicated on the 
drawings.  Flange by mechanical joint ends shall be provided for tapping sleeve and 
valve installations.   
 
All valves shall be restrained utilizing flanges, tie rods, or restrained push-on joints as 
specified in the ductile iron pipe section. 
 
Resilient-seated gate valves shall be provided with durable opaque end shields to prevent 
ultraviolet damage to the rubber discs.   
 
9.  INSTALLATION.  Valves shall be handled and installed in accordance with the 
recommendations set forth in the appendix to ANSI/AWWA C-509 and the 
recommendations of the manufacturer.   
 
10.  DRAWINGS AND DATA.  Complete drawings, details, and specifications covering 
the valves and their appurtenances shall be submitted in accordance with the submittals 
section.   
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Submittal drawings shall clearly indicate the country of origin of all cast gray iron or 
ductile iron valve components.  When requested by the Engineer, certified copies of 
physical and chemical test results shall be submitted for the materials of construction of 
valve components.   
  
All valves shall be tested in accordance with Section 6 of ANSI/AWWA C509.  Certified 
copies of the results of all tests, together with an affidavit of compliance as indicated in 
Section 1.5, shall be furnished to the Engineer before the valves are shipped.   
 
 


End of Section 
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Section 15106 - FIRE HYDRANTS 
 
 
1.  SCOPE.  This section covers fire hydrants.  Refer to Standard Details for additional 
information. 
 
2.  GENERAL. 
 
2.01.  General Equipment Stipulations.  The General Equipment Stipulations shall apply 
to all equipment furnished under this section. 
 
2.02.  Valves.  Valves used in hydrant assemblies shall conform to the requirements of 
WSACC Standard Specification, Section 15104 - RESILIENT-SEATED GATE 
VALVES  
 
3.  FIRE HYDRANTS.  Fire hydrants shall conform to ANSI/AWWA C502.  All fire 
hydrants shall be constructed with a bronze main valve seat which screws into a threaded 
bronze connection at the base of the hydrant.   
 
The fire hydrant shall include the following: 
 
 Affidavit of compliance    Not required. 
 Catalog and maintenance data   Required. 
 Type of shutoff     Compression or gate. 
 Size of hydrant (valve opening)  5-1/4 inches 
 Inlet connection     6 inch mechanical joint.  
 Harnessing lugs     Not required. 
 Depth of bury      As required.   
 Outlet nozzles      Two (2) - 2-1/2 inch hose, and one (1) – 


4-1/2 inch pumper. 
 Outlet nozzle threads    National Standard thread. 
 Direction to open     Counterclockwise. 
 Stem seals      O-ring. 
 Outlet nozzle cap chains    Required. 
 Drain outlet      Required.   
 Operating nut     1-1/2 inch pentagon. 
 Outlet nozzle cap nut    1-1/2 inch pentagon. 
 Extensions      Mfr. recommendation. 
 
Hydrants shall be set so that at least the minimum pipe cover of 3 feet 0 inches is 
provided for the branch supply line and the nozzles are at least 12 inches above finished 
grade.  Each hydrant shall be set on a concrete foundation.   
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Concrete blocking of hydrants shall not be permitted.  All newly installed hydrants shall 
be restrained to the guard valve and the guard valve restrained to the main line tee using 
Romac Grip-Rings or Mega-lug MJ Restraint System.  If rods are used in conjunction 
with restrainant, the rods shall be plain or continuous threaded, and shall be rated 
50,000 psi tensile strength.  Tie bolts shall be rated 22,000 psi per bolt.  Bolts shall meet 
the requirements of ASTM A325, type 3D, tensile strength 60,000 psi minimum.  All 
appurtenances shall be coated with coal tar to prevent rust.   
 
The hydrant shall be of the dry-barrel type and shall have at least 2 bronze positive acting 
drain valves that shall drain the hydrant as soon as the main valve is closed.  Spring 
operation of the drain valve will not be acceptable.  Hydrant drainage shall be provided 
by installing at least 7 cubic feet of gravel or crushed stone around the hydrant and below 
the top of the hydrant supply pipe. 
 
All hydrants shall stand plumb.  Hydrants with pumper nozzles shall have hose nozzles 
parallel with, and the pumper nozzle perpendicular to, the curb line.  All hydrants shall be 
oriented so that the pumper nozzle faces the curb.  For all field painting, all surfaces shall 
be sandblasted and properly prepared according to the paint manufacturer's 
recommendation prior to painting.    
 
All fire hydrants and any portions of the hydrant assembly exposed to view (above 
adjacent ground elevation) shall be painted with two (2) or more evenly applied coats of 
hydrant enamel paint.  The color shall be selected by the Owner.  Hydrants will be 
retouched / repainted as necessary after installation and prior to acceptance.   
 
Fire hydrant tees shall be Griffin "Swivel Hydrant Tee", Tyler "5-125 Swivel Hydrant 
Tee", or approved equal.  Piping extensions for hydrant installations shall be made with 
6-inch ductile iron nipples with approved method of restraining.  All extensions shall be 
included in the unit cost of the hydrant.   
 
All fire hydrants shall be one of the following:   
 
  Manufacturer    Model 
 
 Mueller Company    Super Centurion 200 
 American Flow Control   B-84-B 
 Clow      Medallion 
 
Immediately before installation of a hydrant, the following operations shall be performed:  
(a) the hydrant shall be thoroughly inspected; (b) the hydrant interior shall be thoroughly 
cleaned; and (c) the hydrant shall be opened and closed as many times as may be 
necessary to determine if all parts are in proper working order, with valves seating 
properly and the drain valve operating freely. 
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6.  DRAWINGS AND DATA.  Complete specifications, data, and catalog cuts or 
drawings covering the items furnished under this section shall be submitted in accordance 
with the submittals section. 
 
Drawings and data submitted shall include complete connection and schematic wiring 
diagrams for electric actuators and controls. 
 
 
 End of Section 
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Section 15107 - TAPPING SLEEVES AND VALVES 
 
 
1.  SCOPE.  This section covers tapping sleeves and valves. 
 
2.  GENERAL. 
 
The General Equipment Stipulations shall apply to all equipment furnished under this 
section. 
 
3.  TAPPING SLEEVES AND VALVES.  Tapping sleeves and valves shall be furnished 
and installed where required by the drawings.   Tapping sleeves and valves shall be 
suitable for connection under pressure with no loss of water or interruption of flow in the 
main.  Sizes 2 inches through 12 inches shall be rated for a minimum water working 
pressure of 200 psi and shall be tested at 400 psi.  Sizes 14 inches through 24 inches shall 
be rated for a working pressure of 150 psi and shall be tested at 300 psi.   
 
With the exception of the valve ends and other modifications necessary for tapping 
service, tapping valves shall conform to AWWA C500 and WSACC Standard 
Specification, Section 15104 - RESILIENT-SEATED GATE VALVES and shall be 
Mueller T-2360 (2”-12”) or T-2361 (14”-24”), American Flow Control Series 2500, or 
approved equal.  Each tapping valve shall be provided with a flanged inlet end designed, 
faced, and drilled for attachment to the outlet flange of the tapping sleeve; with an outlet 
end provided with a tapping flange for attachment of a standard drilling machine; and 
also with a mechanical joint type bell end for connection of the branch main. 
 
The tapping valve seat opening shall be larger than nominal size to permit full diameter 
cuts to be made.   
 
Tapping sleeves shall be cast iron or stainless steel, rated for a working pressure of 150 
psi.  All tapping sleeves shall have cast iron flanged outlets designed for attachment to 
the flanged inlet end of the tapping valves.  Flanges shall be Class 125 in accordance 
with ANSI B16.1.  Cast iron tapping sleeves shall have split-type mechanical joint ends 
at each end of the run with longitudinal compound rubber gaskets effecting a totally 
enclosed watertight seal.  Side and end bolts for cast iron sleeves shall be high-strength 
cast iron.  Cast iron tapping sleeves shall be Mueller "No. H-615", American Flow 
Control Series 2800 (2”-12”) or Series 1004 (14”-24”), or approved equal.  Stainless steel 
tapping sleeves shall be constructed of ASTM A240, Type-304 stainless steel with Type 
304 stainless steel bolts, washers, and nuts. Stainless steel tapping sleeves shall be Romac 
Industries, Inc., "Model SST" or approved equal. 
 
Split-type cast iron tapping sleeves shall be required for all taps where the new branch 
line is of equal diameter as the existing main being tapped. 
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The assembled tapping sleeve and valve shall be pressure tested at 200 psi, to verify 
satisfactory sealing of gaskets. 
 
4.  EXTENSION STEMS.       
Extension Stem(s) to valve(s) shall be installed when the operating nut is 3-1/2 feet 
below finish grade, or when directed by the Engineer.  Measurement will be made on a 
vertical foot basis from the stem connection to operating nut located 1 foot below finish 
grade. Extension stems shall be of solid steel and shall be not smaller in diameter than the 
stem of the valve actuator shaft. Extension stems shall be connected to the valve actuator 
by means of a Lovejoy "Type D" single universal joint with grease-filled protective boot.  
All stem connections shall be pinned. 
The installation shall include furnishing all labor, materials, tools, equipment and 
extension stems with operating nut and nut wrench, and associated appurtenances 
required for the installation of the extension stem(s) assembly complete, tested, and 
placed into satisfactory service. Extension stem shall provide operating nut one foot 
below finish grade. 
 
5.  VALVE BOXES.  Each valve buried to a depth of 4 feet or less shall be provided with 
a slide type valve box.  Valve boxes shall be cast iron, extension sleeve type, suitable for 
the depth of cover required by the drawings.  Not more than one extension will be 
allowed with each slide type valve box.  Valve boxes shall be not less than 5 inches in 
inside diameter, shall have a minimum thickness at any point of 3/16 inch, and shall be 
provided with suitable cast iron bases and covers.  Valve boxes shall be Charlotte 
Foundry valve box, or equal. 
 
Each valve buried to a depth greater than 4 feet shall be provided with a valve box 
consisting of a cast iron cover and a 6-inch cast iron pipe section.  The pipe shaft shall be 
sized to extend from the valve to 5 inches inside the valve box cover.  Covers shall have 
cast thereon designation of the service for which the valve is used. 
 
All parts of valve boxes, bases, and covers shall be shop coated by dipping in asphalt 
varnish. 
 
Valves and valve boxes shall be set plumb.  Each valve box shall be placed directly over 
the valve it serves, with the top of the box brought flush with the finished grade.  After 
being placed in proper position, earth shall be filled in around each valve box and 
thoroughly tamped on each side of the box. 
Tapping sleeves and valves will be paid at the unit price bid. The unit price bid shall 
include furnishing all labor, materials, tools, equipment, gate valve, valve box, sleeve, 
concrete collars, and associated appurtenances required for the installation of the tapping 
sleeve with valve assembly complete, tested, and placed into satisfactory service. 
 
6.  DRAWINGS AND DATA.  Complete specifications, data, and catalog cuts or 
drawings covering the items furnished under this section shall be submitted in accordance 
with the submittals section. 
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Drawings and data submitted shall include complete connection and schematic wiring 
diagrams for electric actuators and controls. 
 
 


End of Section 
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Section 15108 – AIR RELEASE AND COMBINATION AIR / VACUUM VALVES 
 
1.   SCOPE.   This section covers air release and combination air / vacuum valves as indicated on 
the drawings. 
 
2.   GENERAL.   Equipment furnished and installed under this section shall be fabricated, 
assembled, erected, and placed in proper operating condition in full conformity with drawings, 
specifications, engineering data, instructions, and recommendations furnished by the equipment 
manufacturer, unless exceptions are noted by the Engineer. 
 
2.01.   Governing Standard:    Except as modified or supplemented herein, all valves furnished 
under this section shall conform to the applicable requirements of AWWA C512. 
 
2.02.   General Equipment Stipulations.    The General Equipment Stipulations shall apply to all 
equipment furnished under this section. 
 
2.03.   Acceptable Products.   Valves provided under this section shall be as manufactured by 
Apco/Valve and Primer, GA Industries, or Multiplex Manufacturing, subject to compliance with 
the requirements set forth herein. 
 
Air release valves shall be Apco/Valve and Primer “No. 200A”, GA Industries “Figure 920”, or 
Multiplex “Crispin Type N”. 
 
Three inch and smaller combination air valves shall be of the integral type with a valve assembly 
which functions both as an air and vacuum valve and an air release valve.  Valves shall be 
Apco/Valve and Primer standard “Combination Air Valves” or Multiplex “Crispin Universal Air 
Release Valves”. 
 
2.04.   Shop Painting.    All interior and exterior ferrous metal surfaces, except stainless steel 
components, shall be shop painted for corrosion protection.  The valve manufacturer’s standard 
coating will be acceptable provided it is functionally equivalent to the specified coating and is 
compatible with the specified field painting.  Field painting is covered in the painting section. 
 
The following surfaces shall be painted: 
 
 Interior Surfaces   Epoxy. 
 
 Exterior Surfaces of Valves  Epoxy / Coal tar. 
 
 Polished or Machined Surfaces Rust-preventative compound. 
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Interior epoxy coatings shall comply with AWWA C550 and shall be free of holidays.  The total 
dry film thickness of shop-applied coatings shall be not less than: 
 
Type of Coating   Minimum Dry Film Thickness 
 
 Coal Tar     6 mils 
 
 Epoxy      10 mils 
 
2.05.   Shutoff Valve.   A shutoff valve shall be provided in the piping leading to each air release 
valve and combination air valve. 
 
3.   MATERIALS.    Except as modified or supplemented herein, materials of construction shall 
comply with the governing standard.  The use of stressed thermoplastic components will not be 
acceptable. 
 
 Valve Trim    Bronze or austenitic stainless steel. 
 
 Float     Austenitic stainless steel. 
 
 Shop Coatings 
 
  Coal Tar   Kop-Coat “Bituminous Super 
      Service Black” or Tnemec “46-449 
      Heavy Duty Black”. 
 
  Epoxy    Cook “920-W-965 Epicon-MW HB 
      Epoxy”, Kop-Coat “Hi-Gard 
      Epoxy”, or Tnemec “Series 20 
      Pota-Pox”. 
 
  Rust-Preventative  Houghton “Rust Veto 344”,  
      Rust-Oleum “R-9”, or equal. 
 
4.   INSTALLATION.    Valves shall be installed in accordance with the manufacturer’s 
recommendations and as indicated on the drawings. 
 
The exhaust from each valve shall be piped to a suitable disposal point acceptable to the 
Engineer. 
 
5.   DRAWINGS AND DATA.   Complete assembly drawings, together with detailed 
specifications and data covering materials used and accessories forming a part of the valves 
furnished, shall be submitted in accordance with the submittals section. 
 
 


End of Section 
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