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THE BACKFILL MATERIAL SHALL BE CRUSHED STONE OR OTHER
GRANULAR MATERIAL MEETING THE REQUIREMENTS OF CLASS I,
CLASS II, OR CLASS III MATERIAL AS DEFINED IN ASTM D2321.
BEDDING & BACKFILL FOR SURFACE DRAINAGE INLETS SHALL BE
PLACED & COMPACTED UNIFORMLY IN ACCORDANCE WITH ASTM D2321.

WATERTIGHT JOINT
(CORRUGATED HDPE SHOWN)

1  -  GRATES SHALL BE DUCTILE IRON PER ASTM A536  GRADE 70-50-05.
2  -  DRAIN BASIN TO BE CUSTOM MANUFACTURED ACCORDING TO PLAN  DETAILS.  RISERS ARE NEEDED FOR BASINS

OVER 84" DUE TO SHIPPING   RESTRICTIONS.  SEE DRAWING NO. 7001-110-065.
3  -  DRAINAGE CONNECTION STUB JOINT TIGHTNESS SHALL CONFORM TO  ASTM D3212 FOR CORRUGATED HDPE (ADS

N-12/HANCOR DUAL WALL),  N-12 HP, & PVC SEWER (4" - 36").
4  -  ADAPTERS CAN BE MOUNTED ON ANY ANGLE 0° TO 360°.  TO DETERMINE MINIMUM ANGLE BETWEEN ADAPTERS SEE

dRAWING NO. 7001-110-012.

12" SDR35 PVC  (SEE SHEET 2 SITE PLAN FOR
ADDITIONAL INFORMATION)

(5)  ADAPTER ANGLES VARIABLE
0° - 360° ACCORDING TO PLANS

12" RISER

12" DUCTILE IRON GRATE

Updated to Include Town of Essex Public Works Details and Specifications12/3/25 RCM
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AutoCAD SHX Text
TRACER WIRE (SEE NOTE #7)

AutoCAD SHX Text
NTS

AutoCAD SHX Text
SANITARY SEWER TRENCH

AutoCAD SHX Text
NOTES :

AutoCAD SHX Text
UNDISTURBED SOIL

AutoCAD SHX Text
OR LEDGE (TYP.)

AutoCAD SHX Text
LEDGE PAYMENT LIMIT SHALL BE

AutoCAD SHX Text
D+2' IN WIDTH TO A DEPTH OF

AutoCAD SHX Text
12" BELOW THE PIPE INVERT.

AutoCAD SHX Text
SEE NOTE 7

AutoCAD SHX Text
PIPE BEDDING 

AutoCAD SHX Text
D+6"

AutoCAD SHX Text
12"

AutoCAD SHX Text
6"

AutoCAD SHX Text
D+2 FEET

AutoCAD SHX Text
D

AutoCAD SHX Text
BACKFILL WITH APPROVED

AutoCAD SHX Text
EXCAVATED MATERIAL 

AutoCAD SHX Text
IN 6" LIFTS, SEE NOTES

AutoCAD SHX Text
THOROUGHLY COMPACTED

AutoCAD SHX Text
REFER TO DETAIL 100.11

AutoCAD SHX Text
FOR TRENCH RESTORATION

AutoCAD SHX Text
WITHIN A PAVED AREA

AutoCAD SHX Text
FINISH GRADE

AutoCAD SHX Text
MIN. 6' COVER 

AutoCAD SHX Text
C

AutoCAD SHX Text
L

AutoCAD SHX Text
FINISH GRADE

AutoCAD SHX Text
PLACE 4" THICK TOPSOIL,

AutoCAD SHX Text
SEED, FERTILIZE, AND MULCH

AutoCAD SHX Text
1.  THE CONTRACTOR SHALL KEEP THE TRENCH ENTIRELY FREE OF WATER AT ALL TIMES UNTIL THE WORK IS THE CONTRACTOR SHALL KEEP THE TRENCH ENTIRELY FREE OF WATER AT ALL TIMES UNTIL THE WORK IS COMPLETE AND READY FOR BACKFILLING.  2.  THE SIDES OF THE TRENCHES SHALL BE SHEETED OR SLOPED TO THE ANGLE OF REPOSE IF THE TRENCH IS 4' THE SIDES OF THE TRENCHES SHALL BE SHEETED OR SLOPED TO THE ANGLE OF REPOSE IF THE TRENCH IS 4' OR MORE IN DEPTH.  3.  BACKFILL TRENCH IN 6" LIFTS AND COMPACT EACH LIFT TO 95% OF MAXIMUM DENSITY AT OPTIMUM MOISTURE BACKFILL TRENCH IN 6" LIFTS AND COMPACT EACH LIFT TO 95% OF MAXIMUM DENSITY AT OPTIMUM MOISTURE CONTENT AS DETERMINED BY ASTM D698 STANDARD PROCTOR.  4.  BACKFILL SHALL HAVE NO STONES LARGER THAT 1.5-INCHES IN DIAMETER.  BACKFILL SHALL HAVE NO STONES LARGER THAT 1.5-INCHES IN DIAMETER.  5.  SEE DETAIL 400.09 FOR PIPE INSULATION REQUIREMENTS.  SEE DETAIL 400.09 FOR PIPE INSULATION REQUIREMENTS.  6.  ALL WORK SHALL CONFORM TO THESE SPECIFICATIONS AND PLANS UNLESS OTHERWISE SPECIFIED. ALL WORK SHALL CONFORM TO THESE SPECIFICATIONS AND PLANS UNLESS OTHERWISE SPECIFIED. 7.  THE PIPE BEDDING FOR DUCTILE IRON PIPE SHALL BE THOROUGHLY COMPACTED SAND OR GRAVEL. 3/4"  THE PIPE BEDDING FOR DUCTILE IRON PIPE SHALL BE THOROUGHLY COMPACTED SAND OR GRAVEL. 3/4"  STONE BEDDING SHALL BE USED AS PIPE BEDDING FOR PVC OR PE PIPE. 8.  INSTALL A CONTINUOUS SHEATHED SOLID CONDUCTOR COPPER TRACER WIRE OVER PIPE. THE WIRE SHALL  INSTALL A CONTINUOUS SHEATHED SOLID CONDUCTOR COPPER TRACER WIRE OVER PIPE. THE WIRE SHALL  BEGIN IN A TEST BOX ADJACENT TO ONE HYDRANT AND RUN TO A TEST BOX ADJACENT TO THE NEXT  HYDRANT.  SEE DETAIL 400.02.  
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ALL CONNECTIONS TO THE TOWN OF ESSEX SEWER SYSTEM MUST ADHERE TO SECTION 512, SANITARY SEWER SPECIFICATIONS, OF THE TOWN OF ESSEX STANDARD SPECIFICATIONS FOR CONSTRUCTION. A REPRESENTATIVE OF THE TOWN OF ESSEX PUBLIC WORKS DEPARTMENT SHALL WITNESS ALL CONNECTIONS AND WORK PERFORMED ON EXISTING SEWER INFRASTRUCTURE. THE FOLLOWING ARE APPLICABLE SUBSECTIONS OF SECTION 512.  512.2. GRAVITY SEWER GRAVITY SEWER GRAVITY SEWERS SHALL BE PVC SOLID WALL PIPE MEETING ASTM SPECIFICATIONS D-3034 OR F679, DUCTILE IRON PIPE, OR APPROVED EQUAL. 512.4 MATERIALS MATERIALS 512.4.2 POLYVINYL CHLORIDE PIPE (PVC) POLYVINYL CHLORIDE PIPE (PVC) PVC SEWER PIPE SHALL CONFORM IN ALL RESPECTS TO THE LATEST REVISION OF ASTM SPECIFICATIONS D-3034 OR F679, TYPE PSM, POLYVINYL CHLORIDE (PVC) SEWER PIPE AND FITTINGS, SDR35. WALL THICKNESS OF ALL PVC PIPE SHALL MEET ASTM SPECIFICATIONS FOR SDR35 PIPE. ALL PIPE AND FITTINGS SHALL BE CLEARLY MARKED AS FOLLOWS: 1. MANUFACTURER'S NAME AND TRADEMARK MANUFACTURER'S NAME AND TRADEMARK 2. NOMINAL PIPE SIZE NOMINAL PIPE SIZE 3. MATERIAL DESIGNATION 12454C PVC MATERIAL DESIGNATION 12454C PVC 4. LEGEND "TYPE PSM SDR35 PVC SEWER PIPE" LEGEND "TYPE PSM SDR35 PVC SEWER PIPE" 5. DESIGNATION ASTM D-3034 OR F679 DESIGNATION ASTM D-3034 OR F679 JOINTS SHALL BE PUSH-ON TYPE USING ELASTOMERIC GASKETS AND SHALL CONFORM TO ASTM D-3212. THE GASKETS SHALL BE FACTORY INSTALLED THE PIPE SHALL BE FURNISHED IN NOMINAL 13 OF 14 FOOT LENGTHS. ALL CONNECTIONS WILL REQUIRE THE USE OF MANUFACTURES FITTINGS. FIELD FABRICATED, SADDLE TYPE CONNECTIONS WILL NOT BE CONSIDERED ACCEPTABLE. ANY PIPE OR FITTING HAVING A CRACK OR OTHER DEFECT OR WHICH HAS RECEIVED A SEVERE BLOW SHALL BE MARKED REJECTED AND REMOVED AT ONCE FROM THE WORK SIRE. ALL FIELD CUTS ARE TO BE MADE WITH SAW AND 90 DEGREE MITRE BOX. THE CUT END SHALL BE BEVELED TO THE SAME AS THE FACTORY BEVEL AND ALL INTERIOR BURRS SHALL BE REMOVED. A HOMING MARK SHALL BE PLACED ON THE PIPE BEFORE ASSEMBLING. THE PIPE INSTALLED UNDER THIS SPECIFICATION SHALL BE INSTALLED SO THE THE INITIAL DEFLECTION, MEASURED AS DESCRIBED BELOW, SHALL BE LESS THAN 5%. THE CONTRACTOR WILL SUBMIT CERTIFICATION TO THE PROJECT ENGINEER THAT THE MATERIALS OF CONSTRUCTION HAVE BEEN SAMPLED, TESTED, INSPECTED, AND MEET ALL THE REQUIREMENTS INCLUDING  WALL THICKNESS IN ACCORDANCE WITH ASTM D-3034 OR ASTM F679 FOR ALL PIPE AND FITTINGS TO BE INCLUDED IN THE PROJECT WORK. PVC PIPE SHALL NOT BE INSTALLED WHEN THE TEMPERATURE DROPS BELOW 32 DEGREES FAHRENHEIT OR GOES ABOVE 100 DEGREES FAHRENHEIT WITHOUT PRIOR APPROVAL. DURING COLD WEATHER, THE FLEXIBILITY AND IMPACT RESISTANCE OF PVC PIPE IS REDUCED. EXTRA CARE IS REQUIRED WHEN HANDLING PVC PIPE DURING COLD WEATHER.  PVC PIPE SHALL NOT BE STORED OUTSIDE AND EXPOSED TO PROLONGED PERIODS OF SUNLIGHT, AS PIPE DISCOLORATION AND REDUCTION IN PIPE IMPACT STRENGTH WILL OCCUR. CANVAS OR OTHER OPAQUE MATERIAL SHALL BE USED TO COVER PVC PIPE STORED ONSITE. 512.0.4. PIPE BEDDING PIPE BEDDING FOR GRAVITY SEWER, THE BEDDING MATERIAL SHALL CONSIST OF CRUSHED STONE OR CRUSHED GRAVEL, UNIFORMLY GRADED FROM  " TO  " 34" TO  " 14" EXTENDING FROM THE TRENCH BOTTOM, 6" BELOW THE PIPE INVERT TO THE CROWN OF THE PIPE. FOR DUCTILE IRON GRAVITY SEWERS AND FORCEMAINS, THE BEDDING MATERIAL SHALL CONSIST OF SAND OR GRAVEL FROM THE TRENCH BOTTOM, 6" BELOW THE PIPE INVERT TO THE CENTERLINE OF THE PIPE. GRAVEL SHALL MEAN A MATERIAL REASONABLY FREE FROM SILT, LOAM, CLAY OR ORGANIC MATERIAL CONTAINING NO MORE THAN 8% BE WEIGHT PASSING THE #200 SIEVE, UNIFORMLY GRADED AND THE LARGEST STONE SHALL NOT EXCEED 1" IN ANY DIMENSION. FOR PIPE MATERIALS DIFFERENT FROM THOSE LISTED, THE TOWN ENGINEER SHALL MAKE A DETERMINATION AS TO THE EQUIVALENT LEVEL OF BEDDING CONSTRUCTION, BASED ON INFORMATION SUBMITTED PRIOR TO CONSTRUCTION BY THE CONTRACTOR. WHEN AN UNSTABLE TRENCH BOTTOM IS ENCOUNTERED AND IN THE OPINION OF THE TOWN ENGINEER, IT CANNOT SUPPORT THE PIPE ADEQUATELY, AN ADDITIONAL DEPTH SHOULD BE EXCAVATED AND REFILLED TO THE PIPE INVERT WITH APPROVED MATERIAL. ALL PIPE TRENCHES SHALL BE DRY DURING THE LAYING OF THE PIPE. 512.4.9. SERVICE CONNECTIONS SERVICE CONNECTIONS AS NOTED ON DETAIL 300.06 OF THESE SPECIFICATIONS, SEWER SERVICE CONNECTIONS WITHIN THE TOWN RIGHT-OF-WAY FOR ONE HOUSE SHALL BE CONSTRUCTED OF SIX INCH (6") PIPE TO THE PROPERTY LINE, UNLESS OTHERWISE NOTES ON THE PLAN, OF THE TYPE MATERIAL SPECIFIED UNDER THIS SECTION. THE PIPE SHALL BE LAID AND ITS JOINTS MADE AS REQUIRED FOR SEWER CONSTRUCTION IN THIS SPECIFICATION. LARGER SERVICE CONNECTIONS MAY BE REQUIRED FOR COMMERCIAL OR INDUSTRIAL APPLICATIONS. AS NOTED IN DETAIL 300.06 OF THESE SPECIFICATIONS, OPEN ENDS OF PIPES SHALL BE PROPERLY SEALED WITH A WATERTIGHT CAP OR PLUG TO PREVENT DAMAGE AND INTRUSION OF FOREIGN MATTER WHERE HOOKUP TO THE BUILDING SEWER IS NOT COINCIDENT WITH SEWER MAIN CONSTRUCTION. ADDITIONALLY, A STABLE, TEMPORARY MARKER APPROVED BY THE PROJECT ENGINEER SHALL BE PROVIDED PROVIDED FROM THE SEWER SERVICE INVERT UP TO SIX INCHES (6") ABOVE THE FINISHED GRADE AND SEATED SECURELY INTO THE GROUND FOR EASE IN RELOCATING THE END OF SEWER SERVICE CONNECTION FOR HOOKING UP THE BUILDING SEWER. IN THE CASE OF RECONNECTION OF EXISTING SERVICES, SUCH RECONNECTIONS WILL BE MADE ONLY AFTER THE NEW SEWER MAIN HAS BEEN COMPLETED, TESTED, AND ACCEPTED BY THE TOWN. THE EXCAVATION, BEDDING MATERIAL, INSTALLATION, AND BACKFILL FOR SERVICE CONNECTIONS SHALL BE SAME AS FOR SEWER MAINS. 512.4.10 SEWER CLEANOUTS SEWER CLEANOUTS AS NOTED ON DETAIL 300.07 OF THESE SPECIFICATIONS, CLEANOUTS FOR GRAVITY SEWER AND FORCE MAINS SHALL BE PROVIDED AT LOCATIONS INDICATED ON THE PLANS OR AS DIRECTED BY THE PROJECT ENGINEER. CLEANOUT FRAMES AND COVERS SHALL BE OF TOUGH GRAY CAST IRON. CASTINGS SHALL BE TRUE TO PATTERNS AND FREE FROM FLAWS. THE BEARING SURFACE OF CLEANOUT FRAMES AND COVERS AGAINST EACH OTHER SHALL BE MACHINED TO GIVE CONTINUOUS CONTACT THROUGHOUT THEIR CIRCUMFERENCE. ALL IRON CASTINGS SHALL BE THOROUGHLY CLEANED AND THEN COATED WITH HOT COAL TAR BEFORE BEING DELIVERED. CLEANOUTS SHALL BE INSTALLED WHERE THE DISTANCE FROM THE BUILDING TO THE MAIN SEWER IS GREATER THAN ONE HUNDRED (100) FEET OR WHERE BENDS GREATER THAN OR EQUAL TO THE SUM OF FORTY-FIVE (45) DEGREES ARE USED IN THE BUILDING SEWER. CLEANOUTS SHALL BE MADE BY INSTALLING A "Y" AND ONE-EIGHTH (1/8) BENDS OF THE SAME DIAMETER AS THE BUILDING SEWER. THE CLEANOUTS SHALL ORDINARILY BE INSTALLED AT THE POINT OF CONNECTION BETWEEN THE BUILDING SEWER AND THE OUTSIDE PART OF THE HOUSE PLUMBING SYSTEM, AT CURVES ON THE BUILDING SEWER AND ON THE STRAIGHT PART OF THE HOUSE SEWER TO THE MAIN SEWER. THE CLEANOUT SHALL BE BROUGHT UP FROM THE BUILDING SEWER TO FOUR (4) INCHES BELOW GROUND LEVEL AND BE PROPERLY CAPPED. THE LOCATIONS OF ALL CLEANOUTS SHALL BE RECORDED AND COPIES OF THOSE RECORDS SHALL BE TURNED OVER TO THE TOWN. 512.5 METHODS OF INSTALLATION METHODS OF INSTALLATION 512.5.1. EXCAVATION EXCAVATION BEFORE ANY CONSTRUCTION TAKES PLACE WITHIN THE TOWNS RIGHT-OF-WAY, OR WITHIN 15' OF THE EDGE OF THAT RIGHT-OF-WAY, ALL CONSTRUCTION WARNING SIGNS AND SAFETY MEASURES SHALL BE INSTALLED AND APPROVED. THE SIGNS AND SAFETY MEASURES SHALL MEET OR EXCEED THE REQUIREMENTS OF THE LATEST EDITION OF MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES. EXCAVATIONS SHALL BE MADE TO A POINT AT  LEAST SIX INCHES (6") BELOW THE PIPE INVERT TO ACCOMMODATE THE BEDDING MATERIAL. ALL EXCAVATIONS ARE TO BE KEPT DRY WHILE PIPE IS BEING LAID. WHEREVER BOULDERS OR LEDGE ROCK ARE ENCOUNTERED IN EXCAVATIONS FOR PIPELINES OR STRUCTURES, SUCH BOULDERS OR LEDGE ROCK SHALL BE REMOVED TO A DEPTH OF SIX INCHES BELOW GRADE AND SPACE OCCUPIED BY THEM SHALL BE REFILLED TO GRADE WITH THE SPECIFIED BEDDING MATERIAL. TRENCHES SHALL BE OPENED AT SUCH TIMES AND TO SUCH EXTENT ONLY AS MAY BE PERMITTED BY THE PROJECT ENGINEER OR THE TOWN. ALL DRIVEWAYS, CROSSWALKS, SOD, SHRUBS, TREES AND ANY OTHER SURFACE MATERIAL AFFECTED BY THE WORK SHALL BE CAREFULLY TAKEN UP AND KEPT SEPARATE FROM OTHER EXCAVATED MATERIAL. IF SUITABLE, EXCAVATED MATERIAL SHALL BE USED FOR EMBANKMENTS, BACKFILL, AND FILL. SIDE SLOPES OF EXCAVATIONS SHALL BE AS REQUIRED BY VOSHA.  WHEREVER MATERIAL AT OR BELOW GRADE LINE OF PIPE OR STRUCTURE PLUS DEPTH OF BEDDING MATERIAL IS UNSUITABLE FOR FOUNDATIONS, IT SHALL EITHER BE EXCAVATED TO SUCH ADDITIONAL DEPTHS AS DIRECTED BY THE PROJECT ENGINEER AND THEN REFILLED WITH WELL COMPACTED CRUSHED STONE OR THE PROJECT ENGINEER MAY DIRECT THAT A FILTER FABRIC BE UTILIZED. IT SHALL BE INSTALLED AND THE EXCAVATION THEN BROUGHT TO GRADE LINE OF PIPE WITH WELL-COMPACTED BEDDING. 512.5.2 SEWER PIPE INSTALLATION SEWER PIPE INSTALLATION THE BELL END OF THE PIPE SHALL FACE UPGRADE AT ALL TIMES AND BE PLACED IN SUCH A POSITION AS TO MAKE THE INVERT EVEN WHEN THE SUCCEEDING SECTION IS INSERTED. WHERE REQUIRED BY ADVERSE GRADING CONDITIONS, THE DEVELOPER/CONTRACTOR SHALL FILL ANY GULLY TO MAKE A SUITABLE BEDDING FOR THE SEWER PIPE. THE FILL SHALL BE COMPACTED TO A 95% DRY DENSITY BY THE AASHTO-T-99, METHOD A (STANDARD PROCTOR) TEST, UPON WHICH SIX INCHES (6") OF BEDDING MATERIAL SHALL BE PLACED. ANY PIPE WHICH IS NOT LAID TO GRADE AND ALIGNMENT SHALL BE RE-LAID TO THE SATISFACTION OF THE PROJECT ENGINEER. THE ALLOWABLE HORIZONTAL AND/OR VERTICAL DEFLECTION SHALL AS PER THE MANUFACTURERS SPECIFICATIONS. THE BEDDING MATERIAL SHALL BE PLACED AND COMPACTED ON EACH SIDE OF THE PIPE TO A HEIGHT AS REQUIRED FOR THE TYPE OF PIPE AND FOR THE FULL WIDTH OF THE EXCAVATED TRENCH AND AS SHOWN ON THE ACCEPTED PLANS. ALL PIPING SHALL BE LAID IN THE DRY. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO DEWATER THE SITE PRIOR TO AND DURING PIPE INSTALLATION. THE INTERIOR OF THE PIPE SHALL BE EMPTIED OF ANY DEBRIS AND CLEANED PRIOR TO INSTALLATION. ALL GRAVITY SEWER MAINS SHALL HAVE A MANDREL PULLED BETWEEN EACH SUCCESSIVE MANHOLE. A CONTINUOUS SHEATHES SOLID CONDUCTOR COPPER TRACER WIRE SHALL BE INSTALLED OVER ALL SANITARY SEWER PIPES AS SHOWN ON THE SEWER TRENCH DETAIL ON THIS SHEET. 512.5.5 BACKFILL BACKFILL ALL MATERIAL FOR BACKFILLING SHALL BE FREE OF ROOTS, STUMPS, AND FROST. BACKFILL FOR ALL PIPE LINES SHALL BE EITHER NATIVE MATERIAL OR SELECT BACKFILL PLACED IN SIX INCH )6") LIFTS WITH EACH LIFT BEING COMPACTED TO NOT LESS THAN 95 PERCENT OF MAXIMUM DRY DENSITY AS DETERMINED BY THE AASHTO-99, METHOD A, STANDARD PROCTOR. PIPE BEDDING SHALL BE AS SHOWN ON THE SEWER TRENCH DETAIL ON THIS SHEET. NO STONES IN EXCESS OF ONE AND ONE-HALF INCH (1 1/2") DIAMETER SHALL BE PLACES WITHIN TWO FEET (2') OF THE OUTSIDE OF THE PIPE. PARTICULAR PRECAUTIONS SHALL BE TAKEN IN PLACEMENT AND COMPACTION OF THE BACKFILL MATERIAL IN ORDER NOT TO DAMAGE AND/OR BREAK THE PIPE. THE BACKFILL SHALL BE BROUGHT UP EVENLY ON BOTH SIDES OF THE PIPE FOR ITS FULL LENGTH.  WALKING OR WORKING ON THE COMPLETED PIPELINE EXCEPT AS NECESSARY IN TAMPING AND BACKFILLING, SHALL NOT BE PERMITTED UNTIL THE TRENCH HAS BEEN BACKFILLED TO A HEIGHT OF AT LEAST TWO FEET (2') ON THE TOP OF THE PIPES. DURING CONSTRUCTION, ALL OPENINGS TO THE PIPELINES SHALL BE PROTECTED FROM THE ENTERING OF EARTH OR OTHER MATERIALS. 512.5.6 FROST PROTECTION FROST PROTECTION AS NOTED IN THE SEWER TRENCH DETAIL ON THIS SHEET, SEWER WITH LESS THAN 5.5' OF COVER OVER THE CROWN OR WHERE INDICATED ON THE PLANS SHALL BE PROTECTED AGAINST FREEZING BY INSTALLING 2" THICK STYROFOAM SM INSULATING SHEETS WITH A WIDTH OF 3' OR TWICE THE PIPE DIAMETER, WHICHEVER IS GREATER. THE SHEETS SHALL BE PLACED 6" ABOVE THE CROWN OF THE SEWER AFTER COMPACTION OF THE 6" LIFT IMMEDIATELY ABOVE THE CROWN. CARE SHALL BE EXERCISED DURING BACKFILL AND DURING COMPACTION OVER THE STYROFOAM. SM SHEETS SHALL MEET THE COMPREHENSIVE STRENGTH REQUIREMENTS OF ASTM D1621-73. THE STYROFOAM SHALL BE MANUFACTURED BY DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN OR EQUAL. 
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1.  INSULATION THICKNESS BETWEEN WATER MAINS AND STORM DRAINS SHALL BE A MINIMUM OF 4" IN THICKNESS. EACH SHEET SHALL BE OFFSET ON EACH LAYER SO AS TO NOT CREATE VOIDS. INSULATION IS REQUIRED IF THE SEPARATIONS IS LESS THAN 18". 2.  THE ISOLATION DISTANCES FOR INSULATING STORM DRAINS UNDER WATER MAINS ARE THE SAME AS CROSSING OVER. 3.  IF COVER OVER SERVICE IS BETWEEN 5'-6', PLACE 2" THICK INSULATION BOARD OVER PIPE. IF COVER IS BETWEEN 4'-5' THEN PLACE 4" THICK INSULATION BOARD OVER PIPE. IN NO CASE SHALL THERE BE LESS THAN 5' OF COVER IN PAVED ARES OR 4' OF COVER IN GRASS AREAS. 4.  BACKFILL WITH APPROVED EXCAVATED MATERIAL IN 6" LIFTS AND COMPACT EACH LIFT TO 95% OF MAXIMUM DENSITY AT OPTIMUM MOISTURE. BACKFILL SHALL HAVE NO STONES LARGER THAN 1.5-INCHES, IN ORDER TO AVOID DAMAGING INSULATION. 5.  ALL WORK SHALL CONFORM TO THESE SPECIFICATIONS AND PLANS UNLESS OTHERWISE SPECIFIED.
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ALL CONNECTIONS TO THE TOWN OF ESSEX WATER SYSTEM MUST ADHERE TO SECTION 514, POTABLE WATER SPECIFICATIONS, OF THE TOWN OF ESSEX STANDARD SPECIFICATIONS FOR CONSTRUCTION. A REPRESENTATIVE OF THE TOWN OF ESSEX PUBLIC WORKS DEPARTMENT SHALL WITNESS ALL CONNECTIONS TO THE TOWN'S WATER SYSTEM THE FOLLOWING ARE APPLICABLE SUBSECTIONS OF SECTION 514.  514.2  MATERIALS MATERIALS 514.2.1 PIPE PIPE C-900 POLYVINYLCHLORIDE PIPE (PVC): PIPE SHALL CONFORM TO AWWA SPECIFICATION C900, CLASS 150 WITH SDR RATIO OF 18. ANY PORTION OF A WATER SYSTEM SUBJECT TO NORMAL AND ROUTINE OPERATING PRESSURES ABOVE 100 PSI SHALL BE REQUIRED TO USE CLASS 200 PVC PIPE. ALL PIPE JOINTS SHALL BE PUSH ON TYPE WITH RUBBER RINGS EXCEPT FOR JOINTS AT FITTINGS AND VALVES WHICH SHALL BE MECHANICAL JOINTS UNLESS OTHERWISE NOTED ON THE PLANS. ALL PIPE AND FITTINGS SHALL BE CLEARLY MARKED AS FOLLOWS: 1. MANUFACTURERS NAME AND TRADEMARK MANUFACTURERS NAME AND TRADEMARK 2. NOMINAL PIPE SIZE NOMINAL PIPE SIZE 3. MATERIAL DESCRIPTION AND CLASS MATERIAL DESCRIPTION AND CLASS PVC PIPE SHALL NOT BE INSTALLED WHEN THE TEMPERATURE DROPS BELOW 32°F OR GOES ABOVE 10O°FWITHOUT TOWN APPROVAL. DURING COLD WEATHER, THE FLEXIBILITY AND IMPACT RESISTANCE OF PVC PIPE IS REDUCED. EXTRA CARE IS REQUIRED WHEN HANDLING PVC PIPE DURING COLD WEATHER. PVC PIPE SHALL NOT BE EXPOSED TO PROLONGED PERIODS OF SUNLIGHT, AS PIPE DISCOLORATION AND REDUCTION IN PIPE IMPACT STRENGTH WILL OCCUR. CANVAS OR OTHER OPAQUE MATERIAL SHALL BE USED TO COVER PVC PIPE STORED ONSITE. 514.2.2 FITTINGS FITTINGS DUCTILE IRON FITTINGS SHALL CONFORM TO ANSI/AWWA C153/A21.53, CLASS 350 WORKING PRESSURE.  ANCHOR TEES SHALL BE A STANDARD MECHANICAL JOINT TEE EXCEPT THAT THE BRANCH IS PLAIN END WITH AN INTEGRAL RETAINING RING AND SPLIT GLAND. TEE WILL BE CLASS 350 DUCTILE IRON, CEMENT LINED, CONFORMING TO AWWA STANDARDS C110, C111, AND C104 (LATEST VERSIONS). PIPELINE COUPLINGS SHALL CONFORM TO AWWA STANDARDS C110 AND ANSI A21.10 AND SHALL BE INSTALLED IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATION AND AT LOCATIONS DIRECTED BY THE PROJECT ENGINEER.  ALL NUTS AND BOLTS SHALL CONFORM TO AWWA/ANSI - C111/A21.11 AND SHALL BE TYPE 18-8 STAINLESS STEEL. 514.6 THRUST BLOCKS AND ANCHORS THRUST BLOCKS AND ANCHORS FOR PRESSURE PIPING, CONCRETE THRUST BLOCKS SHALL BE INSTALLED AT ALL FITTINGS AND BENDS. JOINTS MUST BE PROTECTED BY POLYETHYLENE PRIOR TO PLACING CONCRETE. CONCRETE SHALL BE PLACED AGAINST UNDISTURBED MATERIAL AND SHALL NOT COVER JOINTS, BOLTS, OR NUTS, OR INTERFERE WITH THE REMOVAL OF ANY JOINT. EXCESS CONCRETE SHALL NOT BE DISCARDED IN THE TRENCH. 515  METHODS OF INSTALLATION METHODS OF INSTALLATION 515.1  EXCAVATION EXCAVATION EXCAVATIONS SHALL BE MADE TO A POINT AT LEAST SIX INCHES (6") BELOW THE PIPE INVERT TO ACCOMMODATE THE BEDDING MATERIAL. ALL EXCAVATIONS ARE TO BE KEPT DRY WHILE PIPE IS BEING LAID. WHEREVER BOULDERS OR LEDGE ROCK ARE ENCOUNTERED IN EXCAVATIONS FOR PIPELINES OR STRUCTURES, SUCH BOULDERS OR LEDGE ROCK SHALL BE REMOVED TO A DEPTH OF SIX INCHES BELOW GRADE AND SPACE OCCUPIED BY THEM SHALL BE REFILLED TO GRADE WITH THE SPECIFIED BEDDING MATERIAL. TRENCHES SHALL BE OPENED AT SUCH TIMES AND TO SUCH EXTENT ONLY AS MAY BE PERMITTED BY THE DESIGN/PROJECT ENGINEER. ALL DRIVEWAYS, CROSSWALKS, SOD, SHRUBS , TREES AND ANY OTHER SHRUBS, TREES AND ANY OTHER SURFACE MATERIAL AFFECTED BY THE WORK SHALL BE CAREFULLY TAKEN UP AND KEPT SEPARATE FROM OTHER EXCAVATED MATERIAL. IF SUITABLE, EXCAVATED MATERIAL SHALL BE USED FOR EMBANKMENTS, BACKFILL AND FILL. SIDE SLOPES OF EXCAVATIONS SHALL BE AS REQUIRED BY VOSHA. WHEREVER MATERIAL AT OR BELOW THE GRADE LINE OF THE PIPE OR STRUCTURE PLUS DEPTH OF BEDDING MATERIAL IS UNSUITABLE FOR FOUNDATIONS, IT SHALL EITHER BE EXCAVATED TO SUCH ADDITIONAL DEPTHS AS DIRECTED BY THE DESIGN/PROJECT ENGINEER AND THEN REFILLED WITH WELL COMPACTED CRUSHED STONE OR THE DESIGN/PROJECT ENGINEER MAY DIRECT THAT A FILTER FABRIC BE UTILIZED. IT SHALL BE INSTALLED AND THE EXCAVATION THEN BROUGHT TO GRADE LINE OF PIPE WITH WELL-COMPACTED BEDDING. 515.3 WATER SERVICE CONNECTION WATER SERVICE CONNECTION NO HOUSE SERVICE CONNECTION SHALL BE MADE UNTIL THE WATER MAIN HAS BEEN INSTALLED, DISINFECTED, TESTED AND TURNED OVER TO THE TOWN FOR POTABLE WATER USE. ALL WATER SERVICE INITIATION FEES MUST ALSO BE PAID PRIOR TO ANY HOUSE SERVICE CONNECTION BEING MADE. A HOUSE SERVICE CONNECTION SHALL BE CONSIDERED WHEN THERE IS COMPLETE AND SERVICEABLE LINK BETWEEN THE HOUSE PLUMBING AND THE WATER MAIN. THE CONTRACTOR SHALL BE RESPONSIBLE FOR MAKING ALL NECESSARY TAPS ONTO THE WATERMAINS, INSTALLING AN APPROVED CORPORATION STOP FOR EACH SERVICE, INSTALLING THE SERVICE PIPE TO THE CURBSTOP AND FROM THE CURBSTOP TO THE BUILDING PLUMBING, INSTALLING THE CURBSTOP AND VALVE BOX AND FOR OBTAINING A SPACER BAR (ON LOAN FROM THE TOWN). AS NOTED ON DETAIL 400.10 OF THESE SPECIFICATIONS, THERE SHALL BE A BALL VALVE INSTALLED ON BOTH THE INLET SECTION LEADING TO AND THE OUTLET SECTION LEADING FROM THE HOUSE WATER METER AS WELL AS A CHECK VALVE (BACKFLOW PREVENTER) DOWNSTREAM OF THE METER. UPON INSTALLATION OF A METER BY THE TOWN, THE SPACER BAR SHALL BE RETURNED TO THE TOWN OR THE CONTRACTOR SHALL BE BILLED FOR THE REPLACEMENT OF THE SPACER BAR.  515.4 BACKFILL BACKFILL BACKFILL SHALL CONSIST OF APPROVED MATERIAL PLACED IN TWELVE INCH (12") LAYERS WITH EACH LAYER BEING THOROUGHLY COMPACTED TO NOT LESS THAN 95 PERCENT OF THE MAXIMUM DRY DENSITY AS DETERMINED BY THE AASHTO-T-99 STANDARD PROCTOR BY MEANS APPROVED BY THE DESIGN/PROJECT ENGINEER. NO STONES IN EXCESS OF ONE INCH (1") DIAMETER SHALL BE PLACED WITHIN TWO FEET (2') OF THE OUTSIDE OF THE PIPE. PARTICULAR PRECAUTIONS SHALL BE TAKEN IN PLACEMENT AND COMPACTION OF THE BACKFILL MATERIAL IN ORDER NOT TO DAMAGE AND/OR BREAK THE PIPE. THE BACKFILL SHALL BE BROUGHT UP EVENLY ON BOTH SIDES OF THE PIPE FOR ITS FULL LENGTH. WALKING OR WORKING ON THE COMPLETED PIPELINE, EXCEPT AS MAY BE NECESSARY IN TAMPING OR BACKFILLING, SHALL NOT BE PERMITTED UNTIL THE TRENCH HAS BEEN BACKFILLED TO A HEIGHT OF AT LEAST TWO FEET (2') ON THE TOP OF THE PIPES. DURING CONSTRUCTION, ALL OPENINGS TO THE PIPELINES SHALL BE PROTECTED FROM THE ENTERING OF EARTH OR OTHER MATERIALS. 515.5 WATER AND SEWER SEPARATION WATER AND SEWER SEPARATION AS SHOWN ON DETAIL 400.04 OF THESE SPECIFICATIONS, WHENEVER SEWERS CROSS UNDER WATER MAINS, 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. THIS VERTICAL SEPARATION SHALL BE MAINTAINED FOR THAT PORTION OF THE WATER MAIN LOCATED WITHIN TEN FEET (10’) HORIZONTALLY OF ANY SEWER IT CROSSES. WHEN ) HORIZONTALLY OF ANY SEWER IT CROSSES. WHEN IT IS IMPOSSIBLE TO OBTAIN HORIZONTAL AND VERTICAL SEPARATION, BOTH THE WATER MAIN AND SEWER SHALL BE CONSTRUCTED WITH WATERTIGHT JOINTS AND SHALL BE PRESSURE TESTED TO ASSURE WATER TIGHTNESS BEFORE BACKFILLING. NO WATER MAIN SHALL PASS THROUGH OR COME IN CONTACT WITH ANY PART OF A SEWER MANHOLE. THERE SHALL BE NO PHYSICAL CONNECTION BETWEEN THE DISTRIBUTION SYSTEM AND ANY PIPES, PUMPS, HYDRANTS, OR TANKS WHICH ARE SUPPLIED OR MAY BE SUPPLIED WITH WATER THAT IS, OR MAY BE, CONTAMINATED. IN INSTANCES WHERE THE USE OF DIFFERENT TYPES OF PIPES REQUIRE JOINING, THE DEVELOPER/CONTRACTOR SHALL FURNISH AND INSTALL ALL NECESSARY ADAPTERS.  515.6 FROST PROTECTION FROST PROTECTION IN NO CASE SHALL THERE BE LESS THAN SIX FEET (6’) OF COVER ) OF COVER OVER NEW WATERLINES INSTALLED IN THE TOWN OF ESSEX. WATERLINES WITH LESS THAN SIX FEET (6’) OF COVER OVER THE CROWN MUST BE ) OF COVER OVER THE CROWN MUST BE APPROVED BY THE TOWN PUBLIC WORKS DIRECTOR. AS SHOWN ON DETAIL 400.09 OF THESE SPECIFICATIONS, PROTECTION AGAINST FREEZING SHALL BE PROVIDED BY INSTALLATION OF TWO INCH (2”) THICK STYROFOAM SM ) THICK STYROFOAM SM INSULATING SHEETS WITH A WIDTH OF 3 FEET OR TWICE THE PIPE DIAMETER, WHICHEVER IS GREATER. IN NO CASE SHALL THERE BE LESS THAN FIVE FEET (5’) OF COVER. ) OF COVER. THE SHEETS SHALL BE PLACED SIX INCHES (6”) ABOVE THE CROWN ) ABOVE THE CROWN OF THE MAIN AFTER COMPACTION OF THE 6 INCH (6”) LIFT IMMEDIATELY ) LIFT IMMEDIATELY ABOVE THE CROWN. CARE SHALL BE EXERCISED BY THE DEVELOPER/CONTRACTOR DURING BACKFILL AND COMPACTION OVER THE STYROFOAM SHEETS TO PREVENT DAMAGE TO THE SHEETS.  516  FINAL CERTIFICATION FINAL CERTIFICATION 516.1  PRESSURE TEST PRESSURE TEST THE PIPELINE, INCLUDING HYDRANT LATERALS, SHALL BE TESTED IN ACCORDANCE WITH AWWA STANDARD C600-93 (LATEST VERSION) AT THE CONTRACTOR’S EXPENSE. MINIMUM TEST PRESSURE SHALL BE 200 PSI, S EXPENSE. MINIMUM TEST PRESSURE SHALL BE 200 PSI, AND WILL BE MONITORED AT THE HIGHEST ELEVATION IN THE LENGTHS OF PIPELINE BEING TESTED. THE AWWA STANDARD FOR MAXIMUM ALLOWABLE LEAKAGE IS AS FOLLOWS: L = SD (SQUARE ROOT OF P) / 148,000 WHERE: L = LEAKAGE IN GALLONS/HOUR L = LEAKAGE IN GALLONS/HOUR S = LENGTH OF PIPELINE TESTED D = DIAMTER OF PIPE IN INCHES P = AVERAGE TEST PRESSURE IN PSI 516.1  FLUSHING AND DISINFECTION FLUSHING AND DISINFECTION DISINFECTION AND TESTING OF THE PIPELINE SHALL BE DIRECTED BY THE DESIGN/PROJECT ENGINEER AT THE CONTRACTOR’S EXPENSE AND IN S EXPENSE AND IN THE PRESENCE OF THE TOWN. AWWA STANDARD C651 (LATEST VERSION) SHALL BE USED AS A BASIS FOR THE DISINFECTION PROCESS OUTLINED AS FOLLOWS: 1) COMPLETE FLUSHING OF THE PIPELINE TO WASH OUT ALL   COMPLETE FLUSHING OF THE PIPELINE TO WASH OUT ALL   DIRT, DEBRIS ETC. WHICH MAY HAVE ACCUMULATED IN THE   PIPELINE DURING CONSTRUCTION. 2) FOLLOWING FLUSHING, THE CONTRACTOR WILL ADD CHLORINE TO  FOLLOWING FLUSHING, THE CONTRACTOR WILL ADD CHLORINE TO  THE ENTIRE PIPELINE VOLUME OF WATER AND LET THE MIXTURE  SET FOR AT LEAST 24 HOURS. THE INITIAL CHLORINE    CONCENTRATION SHALL BE 25MG/L OR GREATER. 3) AFTER THE 24-HOUR DURATION, THE WATER IN THE PIPELINE  AFTER THE 24-HOUR DURATION, THE WATER IN THE PIPELINE  SHALL BE TESTED FOR RESIDUAL FREE CHLORINE AND MUST  CONTAIN A MINIMUM OF 50MG/L CHLORINE. IF LESS THAN   50MG/L IS FOUND, THEN THE DISINFECTION PROCEDURE SHALL  BE REPEATED. 4) UPON A SUCCESSFUL DISINFECTION TEST, THE PIPELINE SHALL  UPON A SUCCESSFUL DISINFECTION TEST, THE PIPELINE SHALL  BE FLUSHED AGAIN UNTIL THE CHLORINE CONCENTRATION IN  THE PIPELINE IS NO HIGHER THAN THAT PREVAILING IN THE   SUPPLY SYSTEM. 5) CHLORINATED WATER FLUSHED FROM THE PIPELINE SHALL BE  CHLORINATED WATER FLUSHED FROM THE PIPELINE SHALL BE  DECHLORINATED PRIOR TO BEING DISCHARGED TO ANY SURFACE  WATER. 516.2 BACTERIOLOGICAL TEST BACTERIOLOGICAL TEST 1)  AFTER THE FINAL FLUSHING AND BEFORE THE PIPELINE IS   AFTER THE FINAL FLUSHING AND BEFORE THE PIPELINE IS   PLACED IN SERVICE, TWO (2) CONSECUTIVE SETS OF    BACTERIOLOGICAL SAMPLES SHALL BE COLLECTED BY THE   PROJECT ENGINEER IN THE PRESENCE OF THE PUBLIC WORKS  DEPARTMENT. THE TWO (2) SAMPLES SHALL BE TAKEN 24   HOURS APART FROM EACH OTHER AND DELIVERED BY THE   PROJECT ENGINEER TO THE VERMONT HEALTH DEPARTMENT, OR  OTHER TOWN-ACCEPTED TESTING FACILITY FOR ANALYSIS. AT  LEAST ONE SET OF SAMPLES SHALL BE COLLECTED FROM EVERY  1,200 FEET OF NEW WATER MAIN, PLUS ONE SET FROM THE END  OF THE NEW WATER MAIN AND AT LEAST ONE SET FROM EACH  BRANCH. 2) IF THE INITIAL DISINFECTION FAILS TO PRODUCE SAMPLES WHICH  IF THE INITIAL DISINFECTION FAILS TO PRODUCE SAMPLES WHICH  PASS THE VERMONT WATER SUPPLY DIVISION REQUIREMENTS FOR  VERMONT WATER SUPPLY DIVISION REQUIREMENTS FOR  POTABLE  DRINKING WATER, THEN THE PROCESS SHALL BE   DRINKING WATER, THEN THE PROCESS SHALL BE   REPEATED AT THE CONTRACTOR’S EXPENSE UNTIL SATISFACTORY  S EXPENSE UNTIL SATISFACTORY  RESULTS ARE OBTAINED. 3) UPON SATISFACTORY TEST RESULTS BY THE VERMONT HEALTH  UPON SATISFACTORY TEST RESULTS BY THE VERMONT HEALTH  DEPARTMENT AND WITH THE PUBLIC WORKS DEPARTMENT   ACCEPTANCE, THE PIPELINE MAY BE PLACED IN SERVICE. 516.5 METER INSTALLATION METER INSTALLATION ALL WATER METERS FOR NEW WATER SERVICE CONNECTIONS WILL BE SUPPLIED TO THE CONTRACTOR BY THE TOWN OF ESSEX. THE WATER  METER WILL REMAIN THE PROPERTY OF THE TOWN OF ESSEX. ALL METERS GREATER THAN ONE INCH (1") SHALL BE INSTALLED BY THE CONTRACTOR. THE TOWN OF ESSEX WILL INSTALL METERS ONE INCH (1") AND SMALLER.
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