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Wastewater - Sewer Utility Specifications – Revised 2009
Scope of Work:

Work covered by this Section includes adjusting sanitary sewer manholes, modifying sanitary sewer manhole inverts, and modifying sanitary sewer services.

Submittals Required:

Submit manufacturer's certification that all materials and equipment meet or exceed specification.
General Requirements:

· Cleaning and Inspection:

· Clean interior of all pipe and fittings to remove any foreign material. Clean and maintain clean all joint contact surfaces until joint is completed. Inspect pipe and fittings for cracks, flaws, or defects before installation. Mark and remove from jobsite all defective or damaged material.

· Excavation of Existing Improvements:

· When new manhole is to be installed on existing pipe or appurtenances, excavate to expose existing pipe before to determine required height of new manhole. Make excavations for manholes sufficient to leave minimum of twelve inches (12") clear space between outer surface of structure and bank or shoring material.

· Clearance in Rock:

· Where rock excavation is necessary, over excavate manhole base minimum of six inches (6") below bottom of manhole. Backfill over-excavation with Class 1 granular bedding material. Obtain authorization from Engineer before over-excavating.

· Unstable Subgrade:

· When wet or unstable material is encountered in bottom of excavation, over-excavate to depth suitable for construction of stable manhole bedding. Backfill to proper grade with granular bedding material. Obtain authorization from Engineer before over-excavating.

Sanitary Sewer Utility Construction Specifications:

Sewer Main Lines:

· For the purpose of this document, requirements for sewer main lines shall refer to all sanitary sewer lines of six (6) inch diameter and larger.
· Materials:

· All sewer service materials - shall be new, undamaged material of the highest quality.
· Sewer main material shall be, as a minimum, PVC pipe meeting ASTM D3034-08 SDR 35
· Gasket joints meeting ASTM F477-08.  Gaskets shall be the only element depended upon to make the joint flexible and water-tight.  A gasket shall consist of a properly vulcanized, high grade, elastomeric compound.  The basic polymer shall be natural rubber, synthetic elastomer, or a blend of both.
· PVC sewer pipe shall be the industry standard green in color for ease of subsurface identification.

· All sewer service fittings - shall be gasket joint type meeting ASTM D-1869 and shall be lubricated with a gasket lubricant or vegetable soap solution approved by the manufacture.

· Installation:

· Shall conform to the Standard “Practice for Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications” – ASTM D2321

· All gravity sewer lines shall have a minimum two percent (2.0%) grade

· Vertical and horizontal deflections are not permitted.  Directional changes shall be accomplished through manholes.  Directional changes on service lines may be accomplished through manholes or with clean-outs.
· Approved couplers for joining dissimilar materials shall be used.  Rubber compression fittings require solid stainless steel sleeves – flex joints are not permitted.
· Manufacture’s recommended joint lubricant shall be used.  Such lubricant shall have no detrimental effect on the gasket material.

· Cutting and Beveling Pipe:
· For shorter than standard pipe lengths, field cuts may be made with plastic pipe cutters.  Ends shall be cut square and perpendicular to the pipe axis. Spigots shall have burrs removed and ends smoothly beveled by a mechanical beveling machine or by hand with a rasp or file.  Field spigots shall be stop-marked with felt tip marker or wax crayon for the proper length of assembly insertion.  The angle and depth of field bevels and length to stop-mark shall be comparable to factory pipe spigots.

· All sewer lines (main and services) shall be bedded with approved aggregate bedding material: minimum four (4) inches below the pipe, twelve (12) inches above the pipe, and twelve (12) inches on each side of the pipe.  Depressions for the pipe bells shall be excavated in the bedding material to provide uniform bearing on the pipe barrel.  Refer to the Excavation and Backfill specifications for physical properties for aggregate bedding material.
· Ductile Iron Gravity Sewer Pipe shall be used when a sewer line must cross over or within eighteen inches (18”) of a waterline, or in other locations designated by the Town Engineer.

· Tracer Wire Required for PVC Sewer Pipe Installations:
· 12 gauge single strand, insulated with waterproof splices per manufacturer.
· Wires shall be joined with a solder-less connector, 3M Direct Bury Splice Kit or approved equivalent, in accordance with the manufacturer’s instructions.
· Surface the locate wire to the surface and set within a bottom flanged, twelve (12) inch minimum height valve box with a “SEWER” marked lid.
·  Observation and Testing Requirements:

· No inspection will be performed in any excavation that the inspector feels is unsafe.  In any case where there is a disagreement concerning the safety of an excavation an OSHA inspector will be summoned to make a determination of the safety of the excavation.

· Sewer lines will be inspected visually to ensure compliance with these specifications. Pressure or vacuum testing will be required on all sewer lines greater than four (4) inches.
· The Contractor may elect to perform pressure testing prior to backfill operations for his own information; however, acceptance testing shall be performed after the completion of the backfill operations.

· Allowable Leakage:

· All testing shall be verified by the Town of Dillon inspector.

· All sewer main lines must be tested for leakage with an air pressure / air vacuum test – “Recommended Practice for Low-Pressure Air Testing of Installed Sewer Pipe” UNI-B-6. 

· All openings and upper connections must be plugged and air is added to four (4) psig.

· The pressure must remain between three and a half (3.5) and four (4) psig for five (5) minutes
· Vacuum Test Specifications: All sewer mains and manholes shall pass vacuum testing conforming to the criteria set forth by the Town Engineer.
· Video:

· Once sewer main pipelines have been flushed, the lines shall be inspected by means of closed circuit television (CCTV).  Documentation shall consist of a color, Digital-format (DVD or Flash Drive), printed log sheets, and a written report detailing the condition of the pipeline and lateral connections / openings.

· The report shall note the time and date of video inspection, street name, upstream and downstream manhole, direction of view, direction of flow, surface material, pipeline length, pipe section length, pipe size, pipe material, lateral connections with street addresses indicated, video recordings number, counter number, and a detailed logging of defects encountered.

· Any rejected work shall be repaired and then re-televised at the expense of the Contractor.
Manholes:

· Shall have a minimum interior dimension of four (4) feet in diameter.  Larger diameter manholes may be required by the Town Engineer.
· Shall be designed, manufactured, and installed in accordance with CDOT “Standards for Road and Bridge Construction” and the applicable M-Standard: M-604-20 of the CDOT “Standard Plans - M&S Standards”
· Shall be steel reinforced, precast concrete barrel and base sections conforming to ASTM C 478 (AASHTO M 199M/M 199-05).  A flexible bituminous “ramneck” sealant (AASHTO M-198), designed for the purpose, shall be placed between all sections of concrete manhole sections, bases, grade rings, and cast iron rings (except for steel on steel grade ring adjustments).
· All manhole cone sections shall be eccentric, precast concrete cones.  Special field conditions requiring flat slab top sections shall be approved by the Town Engineer.
· Precast base slabs shall be poured monolithically with the bottom riser section.  Base sections shall not be field modified without written permission from the Town Engineer; manhole openings shall be designed for the purpose for which they are used and shall be fitted with a properly sized water stop compression gasket.
· Precast manhole bases shall incorporate a resilient rubber gasket seal (ASTM C923-08) cast within the base and properly sized for the pipe for which the manhole serves.  The gasket shall compress around the sewer pipe and be held in place by a stainless steel compression band.  The pipe shall extend flush to the inside of the manhole.  The annular space shall be sealed with non shrink grout to seal all voids and provide a uniform flowline.
· Cracks in units will be cause for rejection.  Honeycombed or patched areas in excess of thirty (30) cumulative square inches will be cause for rejection.

· Bases shall be set on a minimum of four (4) inches of approved aggregate bedding material, graded level for even load distribution and support.  Any rocks larger than six (6) inches protruding from the subgrade of the manhole excavation shall be removed and replaced with bedding material.
· Cast in place concrete bases are permitted in tie-in situations only, and must be approved by the Town Engineer; precast concrete manhole bases shall be used under all other circumstances.  Cast-in place manhole bases shall be reinforced with No. 4 rebar at eight (8) inches O.C., with a minimum of three (3) inches of clearance.  The manhole excavation shall be over-excavated to provide for a minimum of twelve (12) inches of solid concrete beneath the lowest pipe invert.  Concrete used for cast-in-place bases shall designed for a minimum of four-thousand (4,000) psi at twenty-eight (28) days.
· Manholes shall be fully channelized to conform to the inside diameter of the sewer line from invert to spring line, then the channel shall be vertical to the top of the pipe.  The top edge of the channel shall have a one-half inch (1/2”) to three-quarter inch (3/4”) radius.   All manhole bases shall provide benches above the top of the sewer pipe, shall smoothly transition the sewer flow, and shall provide for uninhibited video and cleaning activities.  Flow channels and inverts shall be cast with shaping four-thousand (4,000) psi at twenty-eight (28) day concrete, or approved grout.  The benches shall slope down from the manhole wall to the top of the sewer pipe channel at two percent (2.0%).
· Manhole lifting holes, pick eyes, and barrel section joints shall be grouted inside and out to provide a smooth, finished surface.  Concrete grade rings shall be grouted inside and out to form a smooth, water-tight surface
· Steps:

· Manhole steps shall meet all current State and Federal regulations.  The steps shall have a deformed Grade 60 Steel core (ASTM A-615), shall have polypropylene coating conforming to ASTM D-4104, and shall be manufactured conforming to AASHTO M 199 and ASTM C-478.  Steps shall have a minimum capacity of 1,000 pounds.
· When installed, the maximum spacing shall be sixteen (16) inches from the top of one step to the top of the step in succession to it.  Spacing of steps shall be uniform and all steps shall vertically align.  The steps shall be aligned such that they land an individual centered over a flow line bench.
· Steps shall be installed level and in a neat, workman like manner.  Cast in plug inserts or drilled holes may be used for installation of manhole steps.

· Manhole ring and covers shall be set on an eccentric cone or flat top section such that the maximum height from the top step to the cover elevation does not exceed twenty (20) inches.  Precast concrete grade rings, grouted in place, shall be used for minor grade adjustments.  Bricks and masonry are not acceptable.

· In accordance with OSHA regulations:

· Fixed ladders, or steps, more than twenty (20) feet in height shall be provided with a cage, well, or ladder safety device.

· When a well or cage is used, ladders with length of climb exceeding thirty (30) feet shall comply with the following provisions:

· The ladder shall consist of multiple sections not exceeding thirty (30) feet each separated by landings.

· Each section shall be horizontally offset from adjacent sections at landings.

· A landing platform capable of supporting a load of two-hundred (200) pounds per square foot and fitted with guardrails complying with OSHA regulations shall be provided at least every thirty (30) feet.

· Manhole stub-outs shall extend two (2) feet beyond the manhole barrel, or as directed by the Town Engineer.  Stub lines shall be satisfactorily plugged to provide a water-tight seal suitable for permanent installation should the use of the line not be required in the future.  Stub lines shall be marked with a two by four inch (2” x 4”) stake set at the plug end and continued up to three (3) feet above finished grade, or as specified by the Town Engineer.  This witness stake shall be painted a bright green color.
· Manhole barrel sections shall be covered on the outside with a rubberized asphaltic membrane seal from the base and up to lap over the top barrel section joint by not less than eight (8) inches.
· Grace Ice and Water Shield®

· Or Approved Equivalent

· Manhole Ring and Cover:
· All manhole ring and covers in roadways shall employ an additional two (2) inch steel grade ring (paving ring) such that it can be remove in the future for hot mixed asphalt milling and overlay operations.
· Manhole openings shall be a minimum of twenty-three (23) unobstructed inches with a twenty-four (24) inch diameter cover.
· The lid shall be cast with the word “SEWER” in the center, and shall be gray or cast iron with a standard checkered pattern.  Smooth patterned lids with “SEWER” markings may be required in certain locations such as where set within recreational/bike paths, slabs, or other areas determined by the Town Engineer.  At least one picking (lifting) hole shall be provide on the edge of the cover.
· The slope of the manhole cover shall match the roadway profile and cross slope.  Multi-directional adjustment rings, shall be used for this purpose, rather than eccentric grouting, unless approved by the Town Engineer.

· Manhole rings shall be set on “Ram-Nek” bituminous sealant, or engineer approved equal, and secured in place with non-shrink grout.  The grout shall extend from three (3) inches below the cast iron paving ring top to the cone or flat top manhole section, over all concrete grade rings at approximately a 45o angle.
· Manhole ring and covers (knobs of checkered pattern) shall be set to one-half (1/2) inch (typical) (a range of three-eighths inch [3/8”] to five-eighths inch [5/8”] is acceptable) below the surrounding asphalt surface.  Manholes set within soil or landscape areas shall be set to two (2) inches above grade, or as directed by the Town Engineer.

· During construction activities, and for location purposes, sanitary sewer manhole covers shall be painted a bright green color.

· Manholes shall not be located in ditch lines, curb & gutters, or other areas with concentrated storm run-off.

· Inspection:

· Sewer manholes must be visually inspected before being put into service.

· A manhole leakage test (vacuum) must be performed before backfilling.

· Drop Manholes:

· Shall be avoided whenever possible.

· For drops greater than one (1) foot from the invert of the upstream pipe to the invert downstream pipe within a manhole.
· Shall be external drops with a tee connection and manhole penetration for venting, cleaning, camera insertion, and overflow.  The vertical drop from the tee connection shall then sweep into the manhole at the invert elevation with two (2) forty-five degree (45o) bends.

· The drop pipe structure shall be supported by a twenty-four (24) inch, square paver or cast concrete block placed on not less than four (4) inches of approved aggregate bedding material.

· The drop manhole external piping shall be protected from backfill soils with bedding to the height of one (1) foot over the top of the inflowing pipe.

· Refer to the Town of Dillon standard drawings for construction details.

· Payment:

· Payment for work under Town contract included in this section will be in accordance with the Town Contract.
Sewer Service Lines:
· For the purpose of this document, requirements for sewer service lines shall refer to all service lines that extend from a sewer main to service a private property.  Service lines are to be constructed and maintained by the property owner.  All service lines larger than four-inch diameter must meet the added requirements listed towards the end of this section.

· Materials:
· All sewer service materials - shall be new, undamaged material of the highest quality.  Sewer service lateral material shall be, as a minimum, PVC gasket joint pipe meeting ASTM 3034-72 SDR 35.

· All sewer service fittings - shall be gasket joint type meeting ASTM D-1869 and shall be lubricated with a vegetable soap solution approved by the manufacture.
· No ninety (90) degree bends are permitted in service lines.  Where such a degree of deflection is required, two (2) forty-five (45) degree bends shall be installed with a length of straight pipe between them.  A clean-out is required for such installations.
· Services shall be connected to main lines with appropriate “Wye” (preferred) or “Tee” connections conforming to ASTM D3034 or F679 whichever is applicable.  The connections shall be set at forty-five degrees (45o) from vertical, such that flows are deposited in the upper one-third (1/3) of the main line.  Only gasket joint fittings shall be used.  Adjacent connections shall be a minimum of ten (10) feet down the line for the same side, and five (5) feet for the opposite side of the sewer main.
· Saddle Wye’s and Tee’s with gaskets for the saddle and joints are approved for sanitary sewer service connection to existing PVC sanitary sewers only.  Stainless steel straps shall be used to secure the saddle fittings to the sewer main pipe.

· All sewer services must be a minimum of four (4) inches in diameter and commercial / multi-family lines shall be a minimum of six (6) inches.
· Couplings - used between different schedules of PVC or between PVC and any other approved material shall be transition couplings such as “Can-Tex CT” adapters; Fernco flexible couplings; or Nashua Flex-o-joint couplings.  No Flex couplings may be installed on Town of Dillon sewers, they must incorporate solid sleeves.  Concrete shall be poured below all such transition / flexible-solid-sleeve couplers.
· Cleanouts - shall be installed (1) each within five (5) feet of the foundation and at intervals thereafter not to exceed one-hundred (100) feet of run and at any change of direction equal to or exceeding forty-five (45) degrees.  Manholes may be required by the Town Engineer, and in all conditions where the service line exceeds four (4) inches in diameter.
· Tapping saddles - shall be used to tap existing PVC mains and shall be positioned thirty (30) degrees above the horizontal and the coupon removed from the main retained for presentation to the inspector.  They shall incorporate stainless steel straps uniformly tightened in accordance with the manufacturer’s specifications.
· Tapping existing A.C., vitrified clay, or reinforced concrete mains - shall only be done in the presence of the inspector and shall be sealed with a mastic or other sealing method as specified by the manufacturers for the application intended, and shall be encased in concrete a minimum of three (3) feet in either direction from the tap and six (6) inches minimum thickness around the tapped portion of the main and a minimum of one (1) foot up flow on the lateral.
· Sewer service taps for future use, or stubs, shall extend to the Town of Dillon Right-of-Way line.  Stub lines shall be satisfactorily plugged to provide a water-tight seal.  Stub lines shall be marked with a two by four inch (2” x 4”) pressure-treated stake set at the plug end and continued up to three (3) feet above finished grade, or as specified by the Town Engineer.  Witness stake shall be painted a bright green color.
· Installation:
· All sewer service laterals installed in the Town of Dillon shall be installed a minimum of four feet and six inches (4’ – 6”) below final grade.

· All sewer service lines installed in the Town of Dillon shall be installed with a minimum slope of one-quarter (¼) inch per foot.

· All sewer service lines installed in the Town of Dillon shall be bedded with a minimum of twelve (12) inches of approved bedding/shading materials above the top of the pipe, and four (4) inches below pipe.  In areas where blasting is required, over digging to a minimum of six (6) inches greater than the final grade is required with removal of all blasted material and the trench brought back to grade with approved granular bedding material.

· Granular bedding material shall conform to the washed rock specified in the Town of Dillon Excavation and Backfill Specifications; the Town of Dillon or its representative must authorize any other materials in writing.  Refer to the Excavation and Backfill section of these standard specifications for specific gradation and physical property requirements for the bedding material.
· In any area where groundwater infiltration is present the trench shall be dewatered prior to commencing the pipe laying activities and shall be dewatered continuously until finished.  Furthermore whenever groundwater is encountered the main and the service lateral shall be protected from infiltration while being laid and the lateral shall be tested to a static air pressure of three point five (3.5) P.S.I.G. 
· The service line shall be laid with no joint deflection exceeding five (5) degrees and pipe deflection not exceeding one thirty-second (1/32) inches per foot of pipe length.

· Trench construction shall conform to the specifications outlined in the Town of Dillon Excavation and Backfill section of the Utility Standards.

· Freeze protection may be required on sewer lines at the discretion of the Town of Dillon Engineer.  Dow foam board insulation or equivalent, a minimum of one and a half (1½) inches thick, shall be installed over and extending six (6) inches beyond the edge of the pipe and vertically six (6) inches below the pipe. Insulation shall be required if the sewer line is placed under a driveway.

· Sewer lines shall not be laid over consolidated rock outcroppings unless over excavated a minimum of six (6) inches and properly bedded.

· Any rock of greater than six (6) inch diameter that is imbedded in the trench shall be removed and the resulting void filled with the specified bedding material.

· Sewer service lines shall not be installed in the same trench with gas pipes, electrical conduits, water pipes or other utilities except with the written approval of the Town Council.  (Town of Dillon Municipal Code A2-19-24-d)
· Sewer service lines shall not be installed closer than ten (10) feet horizontally from any water lateral or main, or closer than ten (10) feet to a property line.  Furthermore, a sewer line shall not be installed under or across a driveway unless previously approved writing by the inspector or other authorized representative.

· Any sewer stub to be abandoned shall be excavated, removed, and capped at the main.  (Town of Dillon Municipal Code 19-70-0-5)
· Observation and Testing Requirements:
· No inspection will be performed in any excavation that the inspector feels is unsafe.  In any case where there is a disagreement concerning the safety of an excavation an OSHA inspector will be summoned to make a determination of the safety of the excavation.

· Sewer lines will be inspected visually to ensure compliance with these guidelines. Pressure testing will be required on all sewer lines greater than four (4) inches.

· As-Built Drawings:
· A neat and legible copy of the as-built drawings of the sewer service lines shall be drawn on the site plan with appropriate measurements, scale and elevations and a copy shall be provided for the inspector at the time of inspection.  A Certificate of Occupancy (C.O.) will not be issued without as-built drawings on file with the Town of Dillon Engineer.

· Restrictions and Other Requirements:
· Tapping into existing service laterals or manholes is prohibited.

· Additional Requirements for Commercial and Multifamily Sewer Services:
· Service connections six (6) inches and larger shall be accomplished in a manhole.

· Service lines six (6) inches and larger shall be constructed as sewer mains, and therefore conform to sewer main specifications.
· In addition to the requirements for sewer service lines, all large sanitary sewer service lines to commercial and multifamily developments must meet the following additional requirements:

· Allowable Leakage:

· All sewer main lines must be tested for leakage with an air pressure test – “Recommended Practice for Low-Pressure Air Testing of Installed Sewer Pipe” UNI-B-6. 

· All openings and upper connections must be plugged and air is added to four (4) psig.

· The pressure must remain between three and a half (3.5) and four (4) psig for five (5) minutes.

· Documentation of Tests:
· Sewer Service Lines Six (6) inches and Larger:

· Once sewer main pipelines have been flushed, the lines shall be inspected by means of closed circuit television (CCTV).  Documentation shall consist of a color, Digital-format (DVD or Flash Drive), printed log sheets, and a written report detailing the condition of the pipeline and lateral connections / openings.

· The report shall note the time and date of video inspection, street name, upstream and downstream manhole, direction of view, direction of flow, surface material, pipeline length, pipe section length, pipe size, pipe material, lateral connections, video tape number, counter number, and a detailed logging of defects encountered.

· Any rejected work shall be repaired and re-televised at the Contractor’s expense.

· Manholes:
· Service manholes shall conform to the specifications et forth in manhole section of the sewer main specifications.

Pipe Bursting:
· Intent:
· It is the intent of this specification to provide for the replacement of existing pipelines and conduits by bursting or crushing the existing pipeline and replacing it with either the same size or larger diameter pipe.
· Methods:
· All bidders on pipe bursting projects must construct the Trenchless Replacement of Sanitary Sewers with a process that has been approved by the Town of Dillon Engineering Department prior to bid opening.
· All approved methods must meet these Specifications.  Any proposed deviation from these Specifications must be submitted in writing for acceptance at last ten (10) calendar days prior to the bid opening.  Any and all departures from these Specifications must be noted and shown on the material submitted.
· Inspection of Pipelines:
· Inspections of pipelines shall be performed by experienced personnel trained in locating breaks, obstacles, service connections and pipeline service conditions by closed circuit television.  The inspection of pipelines shall determine active service connections and the addresses which they serve.  A video recorded on digital media (i.e. DVD, USB Flash Drive, or SD Memory Card) and a suitable printable log shall be kept for later reference by the Town of Dillon Water and Sewer Department.
· Public Coordination Requirements:
· All sewer outages shall be approved by the public Work Director prior to construction.

· As a minimum, the Contractor is responsible for contacting each home or business connected to the sanitary sewer and informing them of the work to be done, and when the sewer will be off-line.  Also, the following is the Contractor’s responsibility:
· Written notice to be delivered to each home or business describing work, schedule, how it affects them, and a local telephone number of the Contractor’s Project Manager they can call to discuss the project or problems.
· Personal contact on the day of pre-installation inspection of the sewer.  Each lateral shall be verified by having the homeowner run water and dye down their drain. If the homeowner is unavailable, other arrangements shall be made to flow dye through the lateral.
· Personal contact and written notice the day prior to beginning work on the section of sewer to which they are connected and contact with each property upon completion.
· Personal contact with any home or business which cannot be reconnected within the time stated in the written notice.
· If so required by the Town Engineer, a business requiring continued service shall have furnished by the Contractor portable toilets for use by the business’s employees.  The costs of these items are considered to be included in the cost; no additional payment will be made by the Town.
· Approved Material for Trenchless Replacement of Sanitary Sewers:
· Materials:
· High Density Polyethylene Pipe (HDPE)
· HDPE pipe shall be smooth wall type, heat fusion pipe.  Shall conform to requirements of Type III, Class C, Category 5, and Grade-P34 as defined in the latest revision of ASTM D-1248.

· All solid wall HDPE pipe and fittings shall be manufactured in accordance with ASTM F-714.

· Pipe and fittings shall be made from virgin high density plastic compounds, with no rework compound except that obtained from the manufacturer’s own production of the same formulation, which comply with the requirements for a minimum cell classification of PE 345434C as defined by ASTM D-3350.

· HDPE pipe shall have an inside surface in light color (e.g. natural, white, green, etc.) to allow light reflection for television inspection .
· Physical Properties:
· Pipes, fittings and joints shall meet the following minimum requirements at the time of installation:
	High Density Polyethylene Pipe (HDPE) 

	Physical Property
	Specification
	Standard

	Density
	0.941 gm/cc 
	ASTM D-1505

	Melt Index 
	< 0.15 gm/10 min.
	ASTM D-1238

	Initial Flexural Modulus 
	110,000 psi 
	ASTM D-790

	Long-Term Flexural Modulus 
	28,200 psi
	*

	Initial Flexural Strength 
	3,000 psi 
	ASTM D-790

	Long-Term Flexure Strength
	1,500 psi 
	*

	Environmental Stress
	F20=192 
	ASTM D-1693 ‡

	Cracking Resistance 
	 
	 

	Hydrostatic Design Basis 
	1,600 psi 
	ASTM D-2837

	Color & Ultraviolet Stabilizer 
	Black, with 2% carbon black
	ASTM D-3350

	* Continuous load duration of 50 years at design load conditions, certified by manufacturer.

	‡ Test Condition C (failure % = hours)
	


· Certification:
· Manufacturer shall provide certification that the pipe and fittings meet the minimum specified physical properties, and has sufficient ultraviolet stabilizer for a minimum two (2) years storage life.
· Workmanship:
· The pipe and fittings shall be homogeneous throughout and free of any blemishes, wrinkles, ribs, protrusions, holes, visible cracks, foreign materials, blisters or other deleterious faults or any defects.
· Joints:
· Sections of HDPE pipe shall be assembled and joined on the job site by trained and certified personnel.  Jointing shall be accomplished by the heating and butt-fusion method in strict conformance with the manufacturer’s printed instructions.  It is the sole responsibility of the Contractor to provide an acceptable water-tight butt-fusion joint.  Joint strength shall be equal to or greater than the pipe and shall indicate a ductile rather than brittle fracture when tested.  If sectional HDPE pipe is used, it shall be joined in accordance with the manufacturer’s recommendation for a leak-proof, stab joint method using EPDM O-ring synthetic elastomeric gaskets.
· Where excavations for HDPE pipe installation are made between manholes, pipe ends shall be jointed by butt-fusion joints, or when recommended by the pipe supplier, with a full circle seal clamp made of stainless steel hardware and a rubber sleeve encased in a stainless steel sleeve.  Seal clamps shall be manufactured by Rockwell, Dresser, or approved equal.  The min. clamp length shall be fifteen (15) inches.
· Saddles:
· Reconnection of service laterals to installed HDPE pipe shall be accomplished using heat fusion saddles.  Heat fusion saddles shall be made of polyethylene pipe that meets the minimum specified physical properties and is suitable for fusion welding.  Fusion saddles shall be Branch Saddle as manufactured by Driscopipe, Miller, Dupont, or equal.
· Flexible Couplings:
· Connections to existing service laterals shall be made using flexible couplings.  All flexible couplings shall conform to ASTM C-425 and shall be as manufactured by Fernco Joint Sealer Co., DFW Plastics, Inc., or approved equal.  All such couplers shall have a solid stainless steel sleeve and utilize stainless steel compression fitting bands.  All such flexible unions shall be supported by a bag of ready mix-sack concrete placed in a dry condition under the coupler so as to provide uniform support of the junction.
· Bypassing Sewage:
· Submit plan for approval to the Town Engineer a minimum of seven (7) days prior to construction.

· The Contractor shall provide for the flow of sewage around the section or sections of pipe designated for reconstruction.  The bypass shall be made by plugging the line at an existing upstream manhole or adjacent system, and then pumping the wastewater to a down system manhole.  The pump and bypass lines shall be of adequate capacity and size to handle the flow.  Bypassing includes all mainline and service line bypassing required.  Wastewater shall not be allowed to spill into storm drains, street gutters, or open excavations. Any spills that occur must be properly and immediately mitigated in accordance with Colorado Department of Public Health and Environment (CDPHE) regulations including notifications of Sanitary Sewer Overflow requirements (SSO).  Forms are available from the CDPHE website.
· The Town of Dillon shall be notified immediately and the Contractor shall bear all costs associated with any spills.
· Service Connections:
· After the trenchless replacement of the pipe has been completed, the Contractor shall reopen / restore the existing active service connections and branch connections.  No service connection shall remain out of service for more than twenty-four (24) hours at a time without the Contractor providing some means of temporary facilities or hotel accommodations for the residents.
· No additional payment will be made for excavations for the purpose of reopening connections and the Contractor will be responsible for all costs and liability associated with such excavation and restoration work.
· Reports:
· The Contractor will provide the Town of Dillon with a color digital recording.  The video documentation will include both the before and after conditions, and restored connections with addresses each connection serves, in audio, on the digital data recording.  Copies of all certified reports and logs of all tests and inspections conducted shall be submitted to the Town Engineer.
· Clean-up:
· Upon acceptance of the installation work and testing, the Contractor shall reinstate the project area affected by this operation.  The site conditions after the activity shall be equal to or exceed the existing conditions prior to the construction activity.
· Payment:
· Payment for work included in this section will be in accordance with the prices set forth in the proposal for the quantity of work performed.  Progress payments will be made monthly based on the work performed during that period.
· Patents:
· The Contractor and the Contractor’s supplier shall warrant and save harmless the Town of Dillon against any and all claims and potential litigation involving patent infringement and copyright violations and any loss thereof.
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