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MATERIALS PRODUCT PIPE  SELECT THE PRODUCT PIPE MATERIAL ACCORDING TO THE TYPE OF PRODUCT INDICATED ON THE PLANS. THE PRODUCT PIPE MUST COMPLY WITH ALL APPLICABLE ODOT SPECIFICATION SECTIONS AND ASTM STANDARDS DEPENDING ON THE PURPOSE AND MATERIAL OF THE PRODUCT PIPE. JOIN THE PIPE SECTIONS SO THAT THE JOINED PIPE SECTIONS ARE INSTALLABLE USING HDD. ENSURE THAT THE JOINED PRODUCT PIPES HAVE ADEQUATE STRENGTH AND FLEXIBILITY TO WITHSTAND THE INSTALLATION STRESSES, OVERBURDEN PRESSURES, AND OPERATING PRESSURES WITHOUT COMPROMISING THE STRUCTURAL STABILITY OF THE PIPE WALL. ENSURE THAT THE PRODUCT PIPE MEETS THE BEND RADIUS REQUIRED FOR THE PROPOSED INSTALLATION. JOIN THE PIPE SECTIONS SO THAT THE INNER SURFACES ARE FLUSH AND EVEN. THE FOLLOWING MATERIAL STANDARDS ARE THE MINIMUM IN PLACE STANDARDS. DETECTION WIRE ELECTRONIC DETECTION MATERIAL FOR NON-CONDUCTIVE PIPING PRODUCTS. SELECT TRACER WIRE DESIGNED FOR HDD TO CONDUCTIVELY LOCATE UNDERGROUND UTILITY LINES ACCORDING TO ASTM D-1248. USE EITHER A CONTINUOUS GREEN SHEATHED SOLID CONDUCTOR COPPER WIRE LINE (MINIMUM #12 AWG FOR EXTERNAL PLACEMENT) OR A COATED CONDUCTIVE TAPE. SELECT A MINIMUM 12-GAUGE COPPER CLAD STEEL WIRE AND ABLE TO WITHSTAND THE INSTALLATION TENSION ALONG THE ENTIRE LENGTH OF THE LINE.
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CONSTRUCTION  SUBMITTALS: WORK PLAN: PRIOR TO BEGINNING WORK, SUBMIT TO THE ENGINEER A WORK PLAN DETAILING THE PROCEDURE AND SCHEDULE TO EXECUTE THE PROJECT. THE WORK PLAN WILL BE COMPREHENSIVE, REALISTIC, AND BASED ON ACTUAL WORKING CONDITIONS FOR THIS PARTICULAR PROJECT. THE WORK PLAN DOCUMENTS THE PLANNING REQUIRED TO SUCCESSFULLY COMPLETE THE PROJECT. THE WORK PLAN INCLUDES COMPLETE DESCRIPTIONS OF PROPOSED PLANS, PROCEDURES, EQUIPMENT, PERSONNEL, AND IF APPLICABLE, SUPPORTING MATERIAL, FOR THE FOLLOWING:  DRILLING OPERATIONS: DESCRIBE THE PILOT HOLE DRILLING PROCEDURE, THE REAMING OPERATION, THE PULLBACK PROCEDURE, AND ILLUSTRATE THE PLAN. PROFILE OF THE BORE PLOTTED AT A SCALE APPROPRIATE FOR THE CROSSING AND ACCEPTABLE TO THE ENGINEER.  HDD SITE LAYOUT INCLUDING ENTRY AND EXIT POINTS. DIRECTIONAL DRILLING EQUIPMENT LIST INCLUDES: DRILLING RIG, DRILL BIT, BACK-REAMER, MUD MIXING AND PUMPING SYSTEMS, DOWN-HOLE TOOLS, GUIDANCE SYSTEM, AND RIG SAFETY SYSTEM. PROVIDE CALIBRATION RECORDS FOR GUIDANCE EQUIPMENT.  DRILLING FLUID MANAGEMENT PLAN: DRILLING FLUID TYPES AND SPECIFICATIONS, CLEANING AND RECYCLING EQUIPMENT, ESTIMATED FLOW RATES, PROCEDURES FOR MINIMIZING DRILLING FLUID ESCAPE, AND THE METHOD/LOCATION FOR FINAL DISPOSAL OF WASTE DRILLING FLUIDS. PROVIDE THE MSDS FOR ALL DRILLING FLUID ADDITIVES THAT WILL BE USED.  PIPE STORAGE AND HANDLING DETAILS.  PIPELINE ASSEMBLY AND INSTALLATION PROCEDURES.  MSDS OF ANY POTENTIALLY HAZARDOUS SUBSTANCES TO BE USED.  CONTINGENCY PLANS FOR POSSIBLE PROBLEMS.  SUBMIT SUPPORTING CALCULATIONS, CERTIFICATIONS, OR MATERIAL DEMONSTRATING THE STRENGTH OF THE PRODUCT PIPES FOR ACCEPTANCE BEFORE THE BEGINNING OF THE INSTALLATION. SUBMIT FOR THE ENGINEER'S ACCEPTANCE PRIOR TO CONSTRUCTION, OTHER PRODUCT PIPE MATERIAL THAN THOSE LISTED ON THE PLANS. DEMONSTRATE THAT THE PROPOSED MATERIAL SATISFIES THE PURPOSE OF THE UTILITY AND WITHSTANDS THE DESIGN AND CONSTRUCTION STRESSES AND PRESSURES.  IF SITE CONDITIONS CHANGE AND REQUIRE MODIFICATION TO THE WORK PLAN, RESUBMIT REVISED DRILLING PLANS TO ACHIEVE SUCCESSFUL INSTALLATION. EXPLAIN, IN THE REVISED SUBMITTAL, THE ANTICIPATED AND ENCOUNTERED CONDITIONS THAT MANDATED THE CHANGE IN PLANS.
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DESCRIPTION USE HORIZONTAL DIRECTIONAL DRILLING (HDD) METHOD WHEN THE PLAN CALLS FOR SUCH A METHOD TO BE USED, OR WHEN THE ENGINEER APPROVES USING THIS METHOD VIA A VALUE ENGINEERING PROCESS, TO FURNISH AND INSTALL UNDERGROUND UTILITY/FACILITY/PRODUCT/PIPE/CONDUIT (REFERRED TO AS PRODUCT PIPE IN THE REST OF THIS SECTION). THE INSTALLATION IS ACCORDING TO THE SIZES AND LIMITS SHOWN ON THE PLANS, AND SPECIFIED BY THESE TECHNICAL SPECIFICATIONS HEREIN. THE WORK INCLUDES ALL SERVICES, EQUIPMENT, MATERIALS, TOOLS, AND LABOR FOR A COMPLETE AND PROPER INSTALLATION AND TESTING. HDD IS A TRENCHLESS METHOD FOR INSTALLING A PRODUCT PIPE. IT IS A MULTI-STAGE PROCESS CONSISTING OF SITE PREPARATION, EQUIPMENT SETUP, PILOT BORE, PRODUCT PIPE PULLING THROUGH THE DRILLED BORE, AND SITE RESTORATION. ALIGNMENT OF THE BORE IS ACCOMPLISHED BY PROPER ORIENTATION OF THE DRILL BIT HEAD AS IT IS PUSHED THROUGH THE GROUND BY THE DRILL RIG. ORIENTATION AND TRACKING OF THE DRILL BIT IS DETERMINED BY USING AN ACCEPTABLE TRACKING SYSTEM FROM A TRANSMITTER LOCATED WITHIN THE DRILL BIT HEAD. WHEN NECESSARY, ENLARGE THE PILOT BOREHOLE (BACK REAMING) TO ACCOMMODATE A PRODUCT PIPE LARGER THAN THE PILOT BOREHOLE SIZE. BACK REAM AHEAD OF OR AT THE SAME TIME PULLING THE PRODUCT PIPE THROUGH THE PILOT BOREHOLE. IN ORDER TO MINIMIZE FRICTION AND PREVENT COLLAPSE OF THE BORE HOLE, INTRODUCE A SOIL STABILIZING AGENT (DRILLING FLUID) INTO THE ANNULAR BORE SPACE FROM THE FRONT END OF THE DRILL BIT. THE ROTATION OF THE BIT IN THE SOIL WETTED BY THE DRILLING FLUID CREATES SLURRY. THE SLURRY STABILIZES THE SURROUNDING SOIL, PREVENTS THE BORE HOLE FROM COLLAPSING, AND PROVIDES LUBRICATION. SELECT OR DESIGN THE DRILLING FLUIDS FOR THE SITE'S SPECIFIC SOIL AND GROUND WATER CONDITIONS. CONFINE FREE FLOWING (ESCAPING) SLURRY OR DRILLING FLUIDS AT THE GROUND SURFACE DURING PULL BACK OR DRILLING.
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Material Standards for HDD Installation
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Non-Pressure
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Pressure
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Polyethylene (PE)
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ASTM D2447
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ASTM D2513, ASTM D2447
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High Density Polyethylene (HDPE)

AutoCAD SHX Text
ASTM D2447, ASTM D3350, ASTM F714
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ASTM D2447, ASTM D3350, ASTM F714, ASTM D2513
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Polyvinyl-Chloride (PVC)
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ASTM F789
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ASTM D1785, ASTM D2241
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Steel
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ASTM A139 Grade B (1)
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AWWA C200 API 2B (2)

AutoCAD SHX Text
(1) NO HYDROSTATIC TEST REQUIRED     NO HYDROSTATIC TEST REQUIRED     (2) DIMENSIONAL TOLERANCES ONLYDIMENSIONAL TOLERANCES ONLY
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INCORRECTLY CHARTED PIPING OR OTHER UTILITIES BE ENCOUNTERED DURING THE UTILITY EXPLORATION, CONTACT THE OWNER OF THE UTILITIES AND THE CITY REPRESENTATIVE IN THE FIELD. CONTRACTOR IS RESPONSIBLE FOR REPAIRING DAMAGED UTILITIES TO THE SATISFACTION OF THE UTILITY OWNER IN ACCORDANCE TO THE OHIO REVISED CODE 153.64 PROTECTING UNDERGROUND UTILITY FACILITIES DURING CONSTRUCTION OF PUBLIC IMPROVEMENT AND 3781.25 ONE-CALL UTILITY PROTECTION SERVICE DEFINITIONS. IF THE UTILITY WAS ACCURATELY MARKED BY THE UTILITY LOCATER OR ON THE DRAWING, REPAIR IT AT NO ADDITIONAL COST. IF THE DAMAGED UTILITY WAS NOT ACCURATELY MARKED BY THE UTILITY LOCATER OR ON THE DRAWING, OWNER ADJUSTS THE CONTRACT VALUE AND/OR TIME ACCORDINGLY. FOLLOW THE ADDITIONAL INSTRUCTIONS IN SECTION 105.07 COOPERATION WITH UTILITIES OF THE OHIO DEPARTMENT OF TRANSPORTATION CONSTRUCTION AND MATERIAL SPECIFICATIONS FOR COOPERATION WITH UTILITIES. TAKE CONTROL OF THE HDD OPERATION AT ALL TIMES. HAVE A REPRESENTATIVE WHO IS THOROUGHLY KNOWLEDGEABLE OF THE EQUIPMENT, BORING AND THE OWNER PROCEDURES, PRESENT AT THE JOB SITE DURING THE ENTIRE INSTALLATION AND AVAILABLE TO ADDRESS IMMEDIATE CONCERNS AND EMERGENCY OPERATIONS. NOTIFY THE ENGINEER 48 HOURS IN ADVANCE OF STARTING WORK. DO NOT BEGIN INSTALLATION UNTIL THE ENGINEER IS PRESENT AT THE JOB SITE AND AGREES THAT PROPER PREPARATIONS HAVE BEEN MADE. EQUIPMENT REQUIREMENTS MATCH THE HDD DRILL RIG AND ITS AUXILIARY PIECES OF EQUIPMENT TO THE DIAMETER AND LENGTH OF PRODUCT PIPE BEING INSTALLED AND ENSURE THAT THE DRILL ROD CAN MEET THE BEND RADIUS REQUIRED FOR THE PROPOSED INSTALLATION. THE DIRECTIONAL DRILLING MACHINE CONSIST OF A POWER SYSTEM TO ROTATE, PUSH AND PULL BACK HOLLOW DRILL PIPE INTO THE GROUND AT VARIABLE ANGLES WHILE DELIVERING A PRESSURIZED FLUID MIXTURE TO A GUIDABLE DRILL HEAD (BIT). SELECT/DESIGN THE POWER SYSTEM TO PROVIDE SUFFICIENT PRESSURE TO POWER THE DRILLING OPERATIONS THROUGH A LEAK-FREE HYDRAULIC SYSTEM. ANCHOR THE DIRECTIONAL DRILLING MACHINE TO THE GROUND TO WITHSTAND THE PULLING, PUSHING, AND ROTATING PRESSURE REQUIRED TO COMPLETE THE HDD INSTALLATION.  SELECT A DRILLING FLUID MIXING SYSTEM THAT IS SELF- CONTAINED AND CLOSED WITH SUFFICIENT SIZE TO MIX AND DELIVER DRILLING FLUID TO THE DRILL BIT. THE MIXING
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SYSTEM WILL CONTINUALLY AGITATE THE DRILLING FLUID DURING DRILLING OPERATIONS. SELECT FLUIDS DELIVERY SYSTEM CAPABLE OF PUMPING DRILLING FLUID WITH SUFFICIENT VOLUME AND PRESSURE FROM THE MIXING TANK THROUGH THE DRILL RODS TO THE DRILL HEAD (BIT). MINIMIZE POTENTIAL DAMAGE FROM SOIL DISPLACEMENT/ SETTLEMENT/HEAVE BY LIMITING THE BOREHOLE DIAMETER COMPARED TO THE PRODUCT PIPE. SELECT THE BACK-REAMER SIZE SO IT CREATES A LARGE ENOUGH BOREHOLE TO ALLOW CUTTINGS TO TRANSFER FROM THE FACE OF EXCAVATION TO THE SURFACE WITH A MINIMUM SOIL DISPLACEMENT. GUIDANCE SYSTEM  UNLESS IT IS SPECIFIED ON THE PLAN, SELECT AN ACCEPTABLE GUIDANCE SYSTEM TO LOCATE AND TRACK CONTINUOUSLY AND ACCURATELY THE DRILL HEAD DURING THE PILOT BORE. THE GUIDANCE SYSTEM MUST BE CAPABLE OF TRACKING THE DRILL BIT IN THE EXPECTED UNDERGROUND ENVIRONMENT AND AT THE DEPTH SHOWN ON THE PLANS. THE ACCEPTABLE METHODS INCLUDE: WALKOVER, WIRE LINE, MAGNETIC GUIDANCE SYSTEM (MGS) PROBE, PROVEN (NON-EXPERIMENTAL) GYROSCOPIC PROBE, OR ANY OTHER SYSTEM AS ACCEPTED BY THE ENGINEER. SELECT THE GUIDANCE SYSTEM AND THE DRILL RIG TO DELIVER THE REQUIRED HORIZONTAL AND VERTICAL ACCURACY REQUIRED FOR THE PRODUCT PIPE. USE A LOCATING AND TRACKING SYSTEM CAPABLE OF ENSURING THAT THE PROPOSED INSTALLATION IS EXECUTED AS INTENDED. IF SIGNAL INTERFERENCE IS ENCOUNTERED THAT SIGNIFICANTLY AFFECTS THE ABILITY TO ACCURATELY TRACK THE DRILL BIT, THE ENGINEER MAY SPECIFY THE USE OF A SUITABLE TRACKING SYSTEM. IF THE OWNER INFORMS THE CONTRACTOR ABOUT SIGNAL INTERFERENCE OR IT IS REASONABLE TO EXPECT INTERFERENCE AT THE SITE PRIOR TO BIDDING; SELECT A SUITABLE TRACKING SYSTEM WITHOUT EXTRA COST TO THE OWNER; OTHERWISE THE OWNER ADJUSTS THE CONTRACT VALUE AND TIME ACCORDINGLY. SELECT THE LOCATING AND TRACKING SYSTEM TO PROVIDE INFORMATION ON: (A) CLOCK AND PITCH INFORMATION (B) DEPTH (C) TRANSMITTER TEMPERATURE (D) BATTERY STATUS (E) POSITION (X,Y) (F) AZIMUTH, WHERE DIRECT OVERHEAD READINGS (WALKOVER) ARE NOT POSSIBLE (I.E. SUBAQUEOUS OR LIMITED ACCESS TRANSPORTATION FACILITY). ENSURE PROPER CALIBRATION OF ALL EQUIPMENT BEFORE COMMENCING DIRECTIONAL DRILLING OPERATION. TAKE NECESSARY MEASURES TO ENSURE ACCURATE RECORD DRAWING. INSTALL ALL FACILITIES SUCH THAT THEIR LOCATION CAN BE READILY DETERMINED BY ELECTRONIC DESIGNATION AFTER INSTALLATION.
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DAILY REPORTS AND OPERATOR LOGS SUBMIT THE DAILY REPORTS TO THE ENGINEER WITHIN 24 HOURS. INCLUDE, IN THE DAILY REPORTS, LOG OF BORING OPERATIONS AND GUIDANCE SYSTEM FOR EACH DRILL ROD ADDED OR WITHDRAWN DURING DRILLING, REAMING, AND PULLBACK. THE LOG COVERS DOWNHOLE TOOLS AND EQUIPMENT IN USE, DRILLING FLUID, FLUID PUMPING RATE, DRILLING HEAD LOCATION. COVER, IN THE REPORT, DETAILS OF AND PERCEIVED REASONS FOR ANY UNUSUAL EVENTS AND DELAYS GREATER THAN ONE HOUR EXCLUDING NORMAL BREAKS.  RECORD DRAWINGS  AT THE COMPLETION OF THE HDD PRODUCT PIPE INSTALLATION, THE GENERAL CONTRACTOR WILL PROVIDE THE ENGINEER MARKED UP PLANS NOTING ALL DEVIATIONS FROM THE PLANS THAT RESULT IN CHANGE OF LOCATION, MATERIAL, TYPE OR SIZE OF WORK GUIDED BY THE BORING OPERATIONS AND GUIDANCE SYSTEM LOG. POST, ON THE DRAWING, THE X, Y, AND Z COORDINATES OF THE STARTING AND ENDING POINTS OF THE LINE AT MINIMUM. INCLUDE IN THE MARKED UP PLANS, THE STATION NUMBER OR REFERENCE TO A PERMANENT STRUCTURE WITHIN THE PROJECT RIGHT-OF-WAY, NAME OF PERSON COLLECTING DATA, INCLUDING TITLE, POSITION AND COMPANY NAME, DETECTION METHOD USED, AND ELEVATIONS AND OFFSET DIMENSIONS. CERTIFY THE ACCURACY OF THE DRAWING TO THE CAPABILITY OF THE TRACKING SYSTEM. IF THE HDD CONTRACTOR IS THE GENERAL CONTRACTOR, THE HDD CONTRACTOR PROVIDES THE ENGINEER WITH THE MARKED UP PLANS. INSTALLATION  SITE PREPARATION: PRIOR TO ANY ALTERATIONS TO WORKSITE, WALK THE AREA PRIOR TO THE COMMENCEMENT OF THE HDD PROJECT AND VISUALLY INSPECT THE SITE FOR POTENTIAL PROBLEMS.  UTILITY LOCATION: CONTACT THE OHIO UTILITIES PROTECTION SERVICE (OUPS) AT 1-800-362-2764 OR 8-1-1 AND CONTACT THE OIL & GAS PRODUCERS UNDERGROUND PROTECTION SERVICE (OGPUPS) BY DIALING 1-800-825-0988 OR 8-1-1 AT LEAST 48 HOURS, BUT NO MORE THAN 10 WORKING DAYS (EXCLUDING WEEKENDS AND LEGAL HOLIDAYS) BEFORE BEGINNING WORK. EXPLORE AND LOCATE EXISTING UNDERGROUND UTILITIES IN THE AREAS OF WORK. VERIFY THE EXACT PHYSICAL LOCATION AND DEPTH OF EXISTING UTILITIES BY EXPOSING AS NEEDED. IF UTILITIES ARE TO REMAIN IN PLACE, PROVIDE ADEQUATE MEANS OF PROTECTING THE UTILITY DURING EXCAVATION OPERATIONS. SHOULD UNCHARTED OR
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NECESSARY TO RELIEVE EXCESS PRESSURE DOWN HOLE. OBTAIN THE ENGINEER'S APPROVAL OF THE LOCATION AND ALL CONDITIONS NECESSARY TO CONSTRUCT RELIEF. MAINTAIN PROPER DISPOSITION OF DRILLING FLUIDS AND MINIMIZE INCONVENIENCE TO OTHER FACILITY USERS. TO MINIMIZE HEAVING DURING PULL BACK, DETERMINE THE PULLBACK RATE IN ORDER TO MAXIMIZE THE REMOVAL OF SOIL CUTTINGS WITHOUT BUILDING EXCESS DOWN HOLE PRESSURE. CONTAIN EXCESS DRILLING FLUIDS AT ENTRY AND EXIT POINTS UNTIL THE RECYCLE, VACUUM, OR REMOVAL FROM THE SITE DURING DRILLING OPERATIONS. ENSURE THAT ENTRY AND EXIT CONTAINMENTS ARE OF SUFFICIENT SIZE TO CONTAIN THE EXPECTED RETURN OF DRILLING FLUIDS AND SOIL CUTTINGS. CARRY OUT EXCAVATION AND BACKFILL FOR ENTRY, EXIT, RECOVERY PITS, CONNECTION PITS, SLURRY SUMP PITS, OR ANY OTHER EXCAVATION AS SPECIFIED IN ODOT CMS 611. ENSURE THAT ALL DRILLING FLUIDS ARE DISPOSED OF OR RECYCLED IN A MANNER ACCEPTABLE TO THE APPROPRIATE LOCAL, STATE, OR FEDERAL REGULATORY AGENCIES. WHEN DRILLING IN CONTAMINATED GROUND, TEST THE DRILLING FLUID FOR CONTAMINATION AND APPROPRIATELY DISPOSE OF IT. THE ENGINEER WILL ADJUST THE CONTRACT VALUE AND/OR TIME IF THE CONTRACTOR WAS NOT NOTIFIED ABOUT THE CONTAMINATION DURING THE BIDDING PHASE. REMOVE ANY EXCESS MATERIAL UPON COMPLETION OF THE BORE. CONTACT THE ENGINEER IMMEDIATELY IF IT BECOMES EVIDENT THAT THE SOIL IS CONTAMINATED IN THE DRILLING PROCESS. DO NOT CONTINUE DRILLING WITHOUT THE ENGINEER'S CONSENT. INSTALL ALL FACILITIES SUCH THAT THEIR LOCATION CAN BE READILY DETERMINED BY ELECTRONIC DESIGNATION AFTER INSTALLATION. FOR NON-CONDUCTIVE INSTALLATIONS, ATTACH A CONTINUOUS CONDUCTIVE TRACKING (TRACER WIRE) MATERIALS, EITHER EXTERNALLY, INTERNALLY OR INTEGRAL WITH THE PRODUCT. TRACKING CONDUCTORS MUST EXTEND TWO FEET BEYOND BORE TERMINI. TEST CONDUCTORS FOR CONTINUITY. WITHIN 48 HOURS OF COMPLETING THE INSTALLATION, CLEAN THE WORK SITE OF ALL EXCESS SLURRY OR SPOILS, DE-MOBILIZE EQUIPMENT, AND ENSURE THAT THE SITE IS SAFE AND SECURED. ENVIRONMENTAL PROTECTION TAKE ALL NECESSARY MEASURES TO ELIMINATE THE DISCHARGE OF WATER, DRILLING MUD, AND CUTTINGS TO NEARBY WATERWAYS DURING THE HDD WORK. IF APPLICABLE, PROVIDE EQUIPMENT AND PROCEDURES TO MAXIMIZE THE RECIRCULATION OR REUSE OF DRILLING MUD TO MINIMIZE WASTE. FOLLOW SECTION 107.19 ENVIRONMENTAL PROTECTION OF THE ODOT CMS FOR ENVIRONMENTAL PROTECTION REQUIREMENTS. 
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DAMAGE RESTORATION TAKE RESPONSIBILITY FOR RESTORATION OF ANY DAMAGE CAUSED BY HEAVING, SETTLEMENT, SEPARATION OF PAVEMENT, ESCAPING DRILLING FLUID, OR FROM THE DIRECTIONAL DRILLING OPERATION. IF THE NEGLIGENCE OF THE CONTRACTOR CAUSES DAMAGE TO ANY FACILITY, RESTORE THE FACILITY TO ITS ORIGINAL CONDITIONS OR BETTER AT NO ADDITIONAL COST TO THE DEPARTMENT. FOLLOW SECTIONS 104.04 AND 107.10 OF THE CONSTRUCTION AND MATERIAL SPECIFICATIONS FOR OTHER REQUIREMENTS REGARDING CLEAN UP AND RESTORATION. WHEN REMEDIATION PLANS ARE REQUIRED BY THE ENGINEER, PROVIDE DETAILED AND ACCEPTABLE-BY-THE-ENGINEER PLANS SHOWING HOW THE DAMAGE WILL BE REMEDIED BEFORE ANY WORK PROCEEDS. TESTING UPON COMPLETION OF THE DIRECTIONAL BORE, TEST TRACER WIRE CONTINUITY FOR EACH BORE BEFORE ACCEPTANCE.  METHOD OF MEASUREMENT THE INSTALLED LENGTH OF PIPE WILL BE MEASURED BY THE NUMBER OF HORIZONTAL FEET IN PLACE MEASURED FROM CENTER-TO-CENTER OF APPURTENANT SMALL STRUCTURES, CONNECTION POINTS, OR BETWEEN OPEN ENDS INCLUSIVE OF LENGTHS OF PIPE BENDS AND BRANCHES. THE DEPARTMENT WILL NOT DEDUCT FOR CATCH BASINS, INLETS, OR MANHOLES THAT ARE 6 FEET OR LESS ACROSS, MEASURED IN THE DIRECTION OF FLOW. WHERE THE LOCATION OF AN APPURTENANCE, CONNECTION POINT, OR AN OPEN END IS CHANGED WITH THE APPROVAL OF THE ENGINEER, THE CITY WILL MEASURE THE LENGTH PLACED.
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DRILLING FLUIDS  USE A DRILLING FLUIDS MIXTURE COMPOSED OF POTABLE WATER AND STABILIZING AGENT - USUALLY BENTONITE AND/OR POLYMER AND/OR APPROPRIATE ADDITIVES CONTINUOUSLY PUMPED TO THE DRILL BIT. DESIGN/SELECT THE DRILLING FLUID: TO TRANSPORT THE SPOILS; MAINTAIN TEMPERATURES OF BITS AND TRANSMITTER; CLEAN CUTTINGS FROM DRILL BIT AND REAMERS; REDUCE FRICTION, PULLBACK, AND TORQUE ON DRILL RODS AND PRODUCT PIPE; STABILIZE THE BOREHOLE; CONTROL GROUND WATER PRESSURE; AND REDUCE MIGRATION OF DRILLING FLUIDS IN SOIL. USE WATER WITH PH BETWEEN 7.5 AND 10 AND FREE OF CHLORINE WITH CALCIUM < 100PPM, SODIUM CHLORIDE < 500PPM, AND CHLORINE < 50PPM. HARD WATER MAY BE TREATED WITH SODA ASH TO REACH THE REQUIRED PH. DESIGN THE QUANTITY AND THE MIXTURE OF DRILLING FLUIDS TO PERFORM THE PRECEDING FUNCTIONS IN THE EXPECTED SOIL. VARY THE FLUID VISCOSITY TO BEST FIT THE ENCOUNTERED SOIL CONDITIONS. DO NOT USE ANY OTHER CHEMICALS OR POLYMER SURFACTANTS IN THE DRILLING FLUID WITHOUT WRITTEN CONSENT FROM THE ENGINEER. CERTIFY TO THE ENGINEER IN WRITING THAT ANY ADDED CHEMICALS ARE ENVIRONMENTALLY SAFE AND NOT HARMFUL OR CORROSIVE TO THE PRODUCT PIPE AND THE ENVIRONMENT. APPROVALS AND PERMITS ARE REQUIRED FOR OBTAINING WATER FROM SUCH SOURCES AS STREAMS, RIVERS, PONDS OR FIRE HYDRANTS. ANY WATER SOURCE USED OTHER THAN POTABLE WATER REQUIRES A PH TEST. DRILLING OPERATIONS  PRIOR TO THE START OF THE BORING OPERATION, SURVEY THE WORK SITE WITH X, Y, Z COORDINATES AT CONTROL POINT AT 100/LF INTERVALS AT MINIMUM ALONG THE PLANNED BORE PATH. PROVIDE STAKES AT OFFSET DISTANCES (LEFT OR RIGHT) FROM THE CENTERLINE AT THESE CONTROL POINTS AND AT ALL KNOWN EXISTING UTILITY CROSSINGS. SUBMIT THIS INFORMATION TO THE OWNER AT LEAST 24 HOURS BEFORE THE START OF PILOT BORE OPERATIONS. DRILL THE PILOT HOLE ALONG THE PATH SHOWN ON THE PLANS AND PROFILE DRAWINGS WITHIN THE ALLOWABLE TOLERANCE OF THE TYPE OF UTILITY. PROVIDE AND MAINTAIN INSTRUMENTATION NECESSARY TO ACCURATELY LOCATE THE PILOT HOLE (BOTH HORIZONTAL AND VERTICAL PLACEMENTS). ENSURE ADEQUATE REMOVAL OF SOIL CUTTINGS AND STABILITY OF THE BORE HOLE BY MONITORING THE DRILLING FLUIDS PARAMETERS SUCH AS THE PUMPING RATE, PRESSURES, VISCOSITY AND DENSITY DURING THE PILOT BORE, BACK REAMING, AND PRODUCT PIPE INSTALLATION. RELIEF HOLES CAN BE USED AS 
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Step 1: Pilot Hole Drilling

Step 2: Back Reaming
(if necessary)

Step 3: Pipe Pull-In 4" Force Main, HDPE PipePipe Puller

Drill Rods 4.5' Minimum Depth

Hole Enlarging Bit

Pilot Hole Bit

Sensor for horizontal and vertical alignment

Drill Rods

Variable Drill Length

Excavate to make connections, install
appurtenances and maintain minimum depth
as needed at bore and receiving locations.

Drill Rods

Bore End Receiving End
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