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LOUISIANA

DEPARTMENT OF TRANSPORTATION AND DEVELOPMENT

SUPPLEMENTAL SPECIFICATIONS

SECTION 741

WATER DISTRIBUTION SYSTEM

The 2006 Standard Specifications are amended to include this Section 741.

741.01 DESCRIPTION:  This work consists of furnishing the necessary materials and installing, relocating and adjusting water distribution systems in accordance with these specifications and in conformity with the lines and grades shown on the plans or established by the engineer.

741.02 MATERIALS:  A certificate of compliance from the manufacturer showing the chemical and physical properties of the materials used and conformance with the specifications will be required for each item.

(a)  Cast Iron and Ductile Iron Pipe:

(1)
Cast Iron Pipe:  Cast iron pipe shall be made of grey cast iron and shall conform to ANSI A 21.6 (centrifugally cast in metal molds) or A 21.8 (centrifugally cast in sand lined molds).  Iron in the pipe shall have a bursting tensile strength of at least 21,000 psi (145 MPa) and the pipe shall have a ring modulus of rupture of at least 45,000 psi (310 MPa).

(2)
Ductile Iron Pipe:  Ductile iron pipe shall consist of ductile cast iron and shall conform to ANSI A 21.51 (centrifugally cast in metal or sand lined molds).

(3)
Fittings:  Fittings for cast iron or ductile iron pipe shall conform to ANSI A 21.10.

(4)
Coating and Lining of Pipe:  Cast iron and ductile iron pipe and fittings shall be asphalt or vinyl coated outside, as specified, and cement lined and seal coated inside in accordance with ANSI A 21.4.

(5)
Joints:  Pipe joints shall conform to ANSI A 21.11 with the following criteria used for joint selection.

a. Mechanical Joint (Type III) with alloy steel bolts and nuts.

b. Boltless single gasket push‑on joint.

c. Submarine, flexible, ball and socket joint.

d. Flanged joint.

Pipe shall be installed with joint types (a) or (b) for mains under normal service conditions, joint type (c) for stream or canal crossings and when specified, joint type (d) for above ground installations such as pumps.
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(b)  Gate Valves and Valve Boxes:

(1)  Valves shall be non‑rising stem, iron body, bronze mounted, double‑disk gate valves conforming to AWWA C 500.  Valves shall have mechanical joint ends except that valves used with 2 inches (50 mm) or less diameter pipe, or galvanized iron pipe, shall have threaded ends.  Valves shall open counterclockwise and shall be operated by nut method.  Operating nuts shall conform to that used by the utility system.

(2)  Valve boxes shall be approved cast iron, 2‑piece, heavy roadway type.  Valve boxes for 12 inches (300 mm) or larger valves shall be of the 3‑piece type with oval base.  The term "water" shall be cast on each valve box cover.

(c)  Tapping Sleeves and Valves:  Tapping sleeves shall be the split‑ sleeve, mechanical joint type.  Gate valve connections shall be mechanical joint.  Sleeves shall meet the requirements for cast iron fittings except the cement lining will not be required.  Minimum working pressure shall be that specified for the system.

(d)  Fire Hydrants:  Fire hydrants shall conform to AWWA Designation:  C 502 for 3‑way type hydrants with working pressure of 150 psi (1.0 MPa).  Hydrants shall be compression type and inlet connections shall be mechanical joint bell.  Two 2 1/2 inches (65 mm) hose nozzles and one 4 1/2 inches (115 mm) pumper nozzle shall be provided; hose connections shall have National Standard threads.  Hydrants shall have bronze seal rings, automatic drain openings and 0‑ring seals.  Minimum valve openings of 4 inches shall be provided.  Hydrants shall contain a breakaway feature at ground level consisting of breakaway bolts or flange and breakaway coupling on the rod.  Main valve and valve seat shall be replaceable without digging up the hydrant.  The hydrant exterior shall be painted with approved enamel and shall be repainted after installation (color: yellow).

(e)  Plastic Pipe:  Plastic pipe and tubing shall be polyvinyl chloride or polyethlene pipe and tubing.

(1)  Polyvinyl chloride (PVC) pipe shall conform to ASTM D 2241 and be pressure rated at 200 psi (1.3 MPa) minimum.  The pipe shall be made from polyvinyl chloride compounds conforming to Class 12454B (Type 1, Grade 1), ASTM D 1784.

(2)  Polyethylene (PE) pipe and tubing shall conform to ASTM D 2239 (pipe) and D 2737 (tubing).  Pipe or tubing shall be rated for use with water at 73.4°F (23°C) at a hydrostatic design stress of 630 psi (4.3 MPa).  Pipe or tubing shall be made from polyethylene plastics conforming to Type III, Grade 3, ASTM D 1248.

(3)  When specified, Schedule 40 PVC shall be in accordance with ASTM D 1785, Schedule 40, PVC 1120.

(4)  Plastic pipe and fittings must bear the seal or "NSF" mark of the National Sanitation Foundation or other approved marking indicating approval for use in transporting potable water.

(5)  Welding Solvent and Solvent Thinner shall conform to ASTM D 2564.

(f)  Galvanized Steel Pipe:  These pipes and fittings shall be galvanized steel seamless pipe conforming to ASTM A 53 (A 53M), standard weight.  Fittings shall be malleable iron conforming to ANSI B 16.3 except the nipples and couplings shall be the same material as the pipe.  Fittings shall be galvanized in accordance with ASTM A 53 (A 53M).
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(g)  Copper Pipe or Tubing: This pipe shall conform to ASTM B 88, Type K.  Copper fittings shall be of the cast pattern or wrought pattern.  Fittings for rigid copper pipe shall be of the solder joint type.  Fittings for conceded soft draw pipe may be the flared mechanical type.  Unions shall be the ground joint type.

(h)  Detection Wire for Plastic Pipe:  An approved electrically conductive insulated wire or tape shall be installed directly over and on the center of the plastic pipe for its entire length within highway right‑of‑way to facilitate locating of line with an electronic pipe locator.  Wire or tape must be connected to all fixtures and appurtenances.

741.03 CONSTRUCTION REQUIREMENTS:
(a)  General:

(1)  Handling:  Pipe, fittings and other materials shall be carefully handled to prevent breakage or damage, especially to the cement mortar lining in pipe and fittings.

(2)  Existing Underground Utilities and Obstructions:  All water lines, gas lines, telephone conduits, drainage structures, etc. shall be located and protected by the contractor during construction.

(b)  Trench Excavation:

(1)  Excavation:  Excavation shall conform to Subsections 701.03 and 701.04, and the following requirements.

a. Protection of Excavation:  Sheeting, shoring and hand excavation shall be used as necessary for protection of the work.  Sheeting shall be withdrawn as backfilling is being done, except where the engineer directs that the sheeting and shoring be left in place, or where the engineer permits the sheeting to be left in place.  The contractor shall cut off any sheeting left in place at least 18 inches (450 mm) below finished grade.  Sheeting and bracing will not be paid for directly.

b. Trench Depth:  Minimum bury (depth from grade to top of pipe) under pavement or surfacing shall be 4 feet (1.2 m).  Minimum bury under ditches and in other non‑paved areas shall be 2 feet (0.6 m).

c. Bell Holes:  Bell holes of ample depth and width shall be excavated in pipe trenches at each joint location to permit the joint to be properly made and the pipe barrel to rest firmly on the trench bottom.

(2)  Under Pavement:

a. Removing Pavement:  The contractor shall remove existing pavement as necessary for trench excavation.  Pavement shall be cut back from the top edges of trenches at least 24 inches (0.6 m) on each side of the trench.  The requirements of Sections 510 and 602 shall be followed for removing and replacing pavement except that no separate payment will be made for this work.

b. Jacking and Boring:  The contractor may elect to jack or bore pipe under existing pavement where practical; however, separate payment for jacked or bored pipe will only be made when jacking or boring of pipe is specified.  Jacked or bored pipe shall be installed in accordance with Section 728.
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(c)  Connection to Existing Mains:  Connection to existing mains shall be made with appropriate fittings as shown on the plans or as directed.  When it is necessary to make such connections under pressure (i.e., when normal water service must be maintained) a tapping sleeve and valve shall be used.  The contractor shall furnish the valve tapping machine and other equipment required.

(1)  Location: The contractor shall, before opening pipe line trenches, locate the points where connections are to be made to existing pipe lines and shall uncover as necessary for the engineer to prescribe the types of connections and fittings to be installed.

(2)  Interruption of Service:  Connections to existing pipe lines shall be made at such times and in such manner as will meet operating requirements.  No cut shall be made in existing lines until permission has been obtained as to time and manner of making cuts and connections.

(d)  Laying Water Mains and Appurtenances:

(1)  Sequence of Work:  Excavation, cleaning, laying, jointing and backfilling shall be kept up as closely as possible.  Pipe shall not be left in the trench overnight without completely jointing and capping.  The contractor shall backfill and compact the trench as soon as possible after laying, jointing and testing is complete.  Each day at the close of work, and when laying is not in progress, the exposed end of the pipe line in the trench shall be closed with an approved barrier of wood or metal.  If it is necessary to cover the end of an uncompleted pipe line with backfill, the end of the pipe shall be closed using a satisfactory cap or plug.

(2)  Alignment and Gradient:  Pipe line alignment and gradient shall be straight, or shall be deflected to follow true curves as nearly as practical.  Deflection of pipe lines shall be within the allowable laying deflection angle, both horizontal and vertical.

(3)  Installation:

a. Connections: Connections which are made inside roadway shoulders, or curbs and gutters, shall be made with flexible joints.

b. Cutting:  Where pipe or special castings are required to be cut, cutting shall be done using pipe cutters.

c. Gate Valves:  Gate valves shall be installed and jointed as specified above for water mains.  Installation of gate valves shall include valve boxes, where required.

d. Fire hydrants:  Hydrants shall be installed and jointed as specified above for water mains.  Installation of hydrants shall include vertical extension sections if required, pipe straps, concrete blocking, aggregate drain and backfill.

e. Concrete Blocking: Concrete blocking shall be Class R concrete conforming to Section 901 and shall be formed and poured at the backs of fittings, including elbows, tees, pipe plugs, fire hydrants and other locations shown on the plans or directed by the engineer.

f. Backfilling: Backfilling shall conform to Subsection 701.08 and these requirements.

When testing for leaks in open trenches, backfilling shall not be done until testing has been completed and leaks eliminated.
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Where adjacent pavements are to be retained, pavement removed for pipe line trenches shall be replaced in kind or when approved, with equal or better material.  After backfilling, the contractor shall maintain a satisfactory riding surface until repaving is completed.  No separate payment will be made for replaced pavement.

g. Testing and Disinfection:

1.  Testing:  When a section of pipe is approved for testing, the contractor shall furnish all materials, equipment and labor to properly carry out this operation.  This shall include a test pump and means of accurate measurement of water necessary to maintain required pressure during testing.  The contractor shall furnish, install and remove any temporary bulkheads, flanges, plugs and corporation stops at high points in pipe lines and at the test pump, as necessary.

A.  Sequence of Testing:  When conditions permit, pipe lines shall be tested before the trench is backfilled and before service lines are installed; however, if high pressure testing must be done after service lines are in place, they shall be shut off at the corporation stops.

After necessary joints, bulkheads, etc. have been installed, corporation stops, if no other means can be provided, shall be placed in the high points of the pipe line and at the pump as required, and the pipe blown free from air according to accepted procedure.

B.  Test Pressure:  Test pressure shall be 50 psi (0.3 MPa) higher than the designated class pressure of pipe and fittings.  Leakage shall not exceed 15 gallons per inch (1.4 L/mm) of pipe diameter per mile (km) per 24 hours.  The minimum test period shall be 2 hours.  However, if additional testing is required the contractor shall perform the procedure at his expense.  When service lines cannot be isolated (i.e., shut off from the section to be tested), or other conditions exist where pressure testing as described above may cause damage, the line may be tested under normal operating pressure when approved.  This work shall be done in open trenches, where possible, and testing repeated until leaks are eliminated.

C.  Leaks and Defective Materials or Workmanship:  Joints which leak shall be remade.  Cracked, broken or defective materials shall be replaced.  Defective workmanship shall be corrected.  After the above conditions have been corrected, the line shall be retested as described above until the line passes the requirements.  The contractor shall receive no additional compensation for the corrections or retesting.

2.  Disinfection:  Pipe lines and appurtenances, both existing and new which are the responsibility of the contractor, shall be disinfected before being placed in service.  The disinfection process may be done in conjunction with the pressure test and shall be in accordance with AWWA C 601 and these requirements.

A solution of calcium hypochlorite or sodium hypochlorite (such as HTH, Perchloron, Chlorox, etc.) liquid chlorine or other approved disinfectant shall be used to obtain a solution of at least 50 ppm of available chlorine throughout the pipe system.  No chlorine shall be applied to pipe as lines are being laid.
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For this work, the contractor shall furnish suitable corporation stops, plugs or caps for the pipe, injection pumps, pipe connections and other equipment, and all labor required, at no additional cost to the Department.

While disinfectant is being applied to any section of the system, the water shall be allowed to escape at all extremities of this section until an orthotolidine test shows a deep orange color.  The disinfectant shall be allowed to remain in the pipe at least 6 hours and tests shall be made to determine that a chlorine residual of at least 5 ppm remains.  If there is not sufficient residual chlorine, disinfection shall be repeated.  After disinfection, lines shall be thoroughly flushed to remove the chlorine.  If bacteriological tests indicate that the lines are not free of coliform organisms, the disinfection procedure shall be repeated on that part of the system until proven to be free of contamination.

Disinfection shall be made in the presence of the engineer.  The contractor shall notify the engineer at least 48 hours prior to the time lines are to be disinfected.  The contractor shall furnish taps, corporation stops, tubing and faucets, and furnish labor to obtain samples of water from disinfected lines.  These shall be collected and submitted to a biological laboratory of the State Board of Health.  Copies of laboratory reports shall be submitted to the engineer.  Disinfection shall be considered acceptable when reports indicate lines to be free of contamination.  Lines shall be disinfected as soon after completion of testing as possible.

When tests are completed, test risers shall be removed and corporation stops plugged with an approved brass plug.

(e)  Laying Service Lines and Appurtenances:  Except as modified below, construction and installation of service lines shall conform to the requirements for laying water mains.  Service lines shall include complete installation of the new pipe from the water main to the final location of the meter, or to such points as directed to connect with existing or future service lines and abutting property.  Installation of service line pipe shall include necessary connections, including unions, valves, fittings, corporation stops, goosenecks where permitted, and curb stops.

(1)  Excavation and Backfill:

a. Excavation:  Excavation shall be done as specified elsewhere herein.

b. Backfill:  Backfilling shall be done as specified herein after leakage test has been made under normal operation pressure in open trenches and leaks eliminated.

(2)  Laying and Jointing:  Jointing of copper pipe, galvanized steel pipe and plastic pipe shall be in accordance with standard practice for jointing water pipe and approved installation methods.  Plastic pipe shall be placed in the trench to allow at least l percent additional length of pipe for thermal connection, and selected backfill material shall be placed and compacted to 6 inches above pipe before proceeding with normal backfill operations.

(f)  Relocations, Adjustments and Removals:

(1)  Water Valves, including valve boxes and fire hydrants, shall be relocated, adjusted to grade or removed as shown on the plans or as designated.  The contractor shall protect all parts during the removing and relocating operation and shall replace all items lost or damaged at his expense.  All lead or composition joints shall be melted out and each joint disconnected before being removed from the trench.
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Relocated gate valves or fire hydrants shall be installed as specified for new gate valves or fire hydrants.  Concrete blocking will be required for fire hydrants.  Leakage tests shall be performed as specified above.  Backfilling shall be done as specified herein.  Concrete blocking and any additional pipe required in resetting the gate valve or fire hydrant at its new location will be paid for separately.  Valve boxes, when they exist, shall be considered to be a part of the valve assembly and shall be removed with the valve.

(2)  Existing water meters and boxes shall be relocated as shown on the plans or as designated.  Relocation shall include removing the existing meter, meter box, all required pipe, unions and appurtenances, storage, protection where necessary, and reinstalling the meter, meter box and curb stop in the existing service line as directed.  The contractor, with the engineer, shall inspect each meter before its removal to determine its condition.  If a meter is defective, the contractor will be furnished a replacement meter for the installation.

(3)  Existing water service lines shall be adjusted to grade, by excavating for, and lowering or raising the existing service lines and backfilling at the same location, as shown on the plans or directed.  Any new materials or fittings required for the adjustment shall be furnished by the contractor without additional compensation.  He shall also make any required changes in the connection at the main which are the result of this work.  All leaks and damage caused by the contractor's operations shall be repaired at his expense.  If a water meter is to be retained at the same location in an existing service line that is to be adjusted, the meter and box shall also be adjusted to proper grade.  No additional compensation will be allowed for this adjustment.

(4)  Existing water meter and water valve boxes shall be lowered or raised to the grade established on the plans or by the engineer.

(5)  Existing house connections shall be adjusted as required.  New pipe and fittings required to adjust house connections shall be equal in quality to that of the existing installation and meet requirements of the utility and code.

741.04 MEASUREMENT:

(a)  Water Mains:  Water mains will be measured by the linear foot (lin m) along the center, parallel to the slope of the pipe, from end to end of each installation through all fittings.

(b)  Fittings:  Pipe fittings will be considered subsidiary to the water line in which they are used.

(c)  Gate valves, including boxes when required, will be measured by the number of each size installed.

(d)  Tapping sleeve and valve assembly will be measured by the number of each size installed.

(e)  Fire hydrants will be measured by the number of each installed.

(f)  Service Lines:  Service lines will be measured by the linear foot (lin m) from end to end, and from center of lines to ends of branches, including valves and fittings.
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(g)  Relocating Fire Hydrants, Water Valves and Water Meters:  Existing fire hydrants, water valves and water meters will be measured by the number of each relocated, including relocation of boxes for such valves and meters.

(h)  Adjusting Meter Boxes and Valve Boxes:  Existing meter boxes and valve boxes adjusted to grade in their original locations will be measured by the number adjusted.

(i)  Removal of Water Valves and Fire Hydrants:  Existing water valves, including boxes when necessary, and fire hydrants will be measured by the number of each removed.

(j)  Excavation and Backfill:  Excavation and backfill will not be measured for payment.

(k) Concrete Blocking:  Concrete blocking will be measured by the cubic yard (cu m) of concrete used.

(l)  Adjusting Water House Connections:  This item will be measured by the number of house connections adjusted.

(m) Adjusting Service Lines to Grade:  This item will be measured in linear feet (lin m) of service line pipe lowered or raised, including valves, fittings, meters, boxes and other appurtenances.  Measurement will be made from end to end of adjusted service line.

(n)  Incidentals:  Pavement removed and replaced, including sawing, testing, disinfection and detection wire for plastic pipe, will not be measured for payment.

(o)  Casing will be measured by the linear foot (lin m) along the center, parallel to the slope of the casing.

(p)  Butterfly valves, including boxes when required, will be measured by the number of each installed.

(q)  Double strap saddles will be measured by the number of each installed.

741.05 PAYMENT:

(a)  Water main pipe will be paid for per linear foot (lin m) for each size of pipe installed, which includes fittings, excavation, backfilling, removal and replacement of pavement, testing, sterilizing, and laying pipe in casing when required.

(b)  Gate valves will be paid for per each, which includes box if required, and joint connections.

(c)  Tapping sleeve and valve assemblies will be paid for per each, which includes joint connections.

(d)  Fire hydrants will be paid for per each, which includes vertical extensions, joint connections, pipe straps and stone drain.

(e)  Service line pipe will be paid for per linear foot (lin m), which includes excavation, backfilling, removal and replacement of pavement, testing, sterilizing, corporation and curb stops, goosenecks where required, fittings, jointing, connecting to the main, and laying pipe in casing when required.

(f)  Relocating fire hydrant will be paid for per each, which includes crushed stone drain.

(g)  Relocating water valve including box will be paid for per each, which includes excavation and backfill.
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(h)  Relocating water meter including box will be paid for per each set, which includes excavation and backfill.

(i)  Adjusting water house connections will be paid for per each, which includes necessary adjustment of service lines not exceeding 20 linear feet (6.1 lin m) per house connection, and required new pipe and fittings.

(j)  Adjusting water service lines in excess of 20 linear feet (6.1 lin m) per house connection will be paid for per linear foot (lin m) of adjusted service line, which includes required new pipe and fittings.

(k)  Adjusting meter boxes and valve boxes to grade will be paid for per each.

(l)  Removal of water valves will be paid for per each, which includes valve box.

(m) Removal of fire hydrants will be paid for per each.

(n)  Concrete blocking will be paid for per cubic yard (cu m).

(o)  Casing will be paid for per linear foot (lin m), which includes excavation, backfilling, and removal and replacement of pavement.

(p)  Butterfly valves will be paid for per each size, which includes box if required, and joint connections.

(q)  Double strap saddles will be paid for per each, which includes joint connections.

(r)  Payment will be made at the contract unit prices under:

Item No.
Pay Item





Pay Unit

741-01
Water Main (Size & Type)
Linear Foot (Lin m)

741-02
Gate Valve (Size)

Each

741-03
Tapping Sleeve and Valve Assembly (Size)
Each

741-04
Fire Hydrant

Each

741-05
Water Service Line (Size & Type)
Linear Foot (Lin m)

741-06
Relocating Fire Hydrant
Each

741-07
Relocating Water Valve
Each

741-08
Relocating Water Meter
Each

741-09
Adjusting Water House Connections
Each

741-10
Adjusting Water Service Lines
Linear Foot (Lin m)

741-11
Adjusting Water Valve and Meter Box
Each

741-12
Removing Water Valve Including Box
Each

741-13
Removing Fire Hydrant
Each

741-14
Concrete Blocking

Cubic Yard (Cu m)

741-15
Casing (Size & Type)

Linear Foot (Lin m)

741-16
Butterfly Valve (Size)
Each

741-17
Double Strap Saddle (Size)
Each
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