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SECTION 02441
LAWN IRRIGATION SYSTEM

SPEC WRITER NOTE: Delete between //‑‑‑// if not applicable to project.  Also delete any other item or paragraph not applicable in the section and renumber the paragraphs.

PART 1 ‑ GENERAL 

1.1 DESCRIPTION 


An automatically controlled lawn irrigation system, complete, including piping, backflow preventer, sprinkler heads, valves, controls, control wiring, fittings, electrical connections and necessary accessories.

1.2 RELATED WORK 

A.
Concrete: Section 03300, CAST‑IN‑PLACE CONCRETE. 

B.
Maintenance of Existing Utilities:  Section 01010, GENERAL REQUIREMENTS. 

C.
Excavation, Trench Widths, Pipe Bedding, Backfill, Shoring, Sheeting, Bracing: Section 02200, EARTHWORK. 

D.
Protection of Materials and Equipment: Section 15050, BASIC METHODS AND REQUIREMENTS (MECHANICAL). 

E.
DIVISION 16, ELECTRICAL. 

F.
LANDSCAPING, Section 02480

1.3 QUALITY ASSURANCE 

A.
Criteria: 

1.
Manufacturer regularly and presently manufactures the item submitted as one of their principal products. 

2.
There is a permanent service organization maintained or trained by the manufacturer which will render satisfactory service within eight hours of receipt of notification that service is requested. 

3.
Installer, or supplier of a service, has technical qualifications, experience and trained personnel and facilities to perform the specified work. 

B.
Products Criteria: 

1.
Multiple Units: When two or more units of the same type or class of materials or equipment are required, these units are products of one manufacturer. 

2.
Assembled Units: Manufacturers of equipment assemblies, which use components made by others, assume complete responsibility for the final assembled product. 

a.
All components of an assembled unit need not be products of the same manufacturer but component parts which are alike are the product of a single manufacturer. 

b.
Components are compatible with each other and with the total assembly for the intended service. 

3.
Nameplates:  Nameplate bearing manufacturer's name or identification trademark securely affixed in a conspicuous place on equipment, or name or trademark cast integrally with equipment, stamped, or otherwise permanently marked on each item of equipment. 

C.
System Requirements: 

1.
Full and complete coverage is required.  Contractor shall, at no additional cost to the Government, make necessary adjustments to layout required to achieve full coverage of irrigated areas without overthrow on roadways, sidewalks, window wells, or buildings and to protect trees from close high spray velocity. 

2.
Layout work as closely as possible to drawings. Drawings are diagrammatic to the extent that swing joints, offsets and all fittings are not shown.  Lines are to be common trenched wherever possible. 

3.
Locations of remote control valves is schematic.  Remote control valves shall be grouped wherever possible and aligned at a set dimension back of curb along roads. 

4.
Irrigation lines and control wire shall run at boundaries of graves, thru designation utility lanes or beside roadways so that any gravesite may be opened in the future without disruption of the irrigation system. 

5.
Connect new system to existing mains. // Disconnect and abandon existing irrigation system. // 

SPEC WRITER NOTE: Adjust verbal instructional hours in following paragraph to suit the installation. Hospital equals 8 hours; cemetery equals 16 hours., minimum.

D.
Maintenance and Operating Instructions:  Prior to final acceptance verbal instructions, for a period of not less than __ hours, shall be provides to the operating personnel. Provide manuals as specified in Section 01010, Article INSTRUCTIONS.

E.
As‑Built Record Drawings: Maintain a complete set of as‑built drawings which shall be corrected daily to show changes in locations of all pipe, valves, pumps and related irrigation equipment.  Show valves shall be shown with dimensions to reference points. 

F.
Controller Chart:

1.
Prepare a map diagram showing location of all valves, lateral lines, and route of the control wires. Identify all valves as to size, station, number and type of irrigation. "As‑built" drawings must be approved before charts are prepared. 

2.
Provide one controller chart showing the area covered by controller for each automatic controller supplied at the maximum size controller door will allow. Chart shall be a reduced drawing of the actual "as‑built" system. If controller sequence is not legible when the drawing is reduced to door size, the drawing shall be enlarged to a size that is readable and placed folded, in a sealed plastic container, inside the controller door. 

3.
Chart shall be a blackline print with a different color used to show area of coverage for each station. Charts must be completed and approved prior to final inspection of the irrigation system. 

1.4 SUBMITTALS 

A.
Submit as one package in accordance with Section 01340, SAMPLES AND SHOP DRAWINGS. 

B.
Manufacturers' Literature and Data: 

1.
Piping. 

2.
Jointing materials.

3.
Valves. 

4.
Backflow preventer.

5.
Water meter. 

6.
Frames and covers.

7.
Manhole Steps.

8.
Strainers. 

9.
Pressure gages. 

10.
Automatic control equipment.

11.
Sprinkler heads.

12.
Quick couplers.

13.
Valve boxes.

C.
Complete detailed layout shop drawings covering design of system showing pipe sizes and lengths; fittings, locations, types and sizes of sprinkler heads; controls; backflow preventers; valves; // drainage pits; // location and mounting details of electrical control equipment; complete wiring diagram showing routes and wire sizes; wiring details and source of current // and connections to existing services.  Do not start work before final shop drawing approval.

D.
Name and address of a permanent service organizations maintained or trained by the manufacturers that will render satisfactory service within eight hours of receipt of notification that service is requested.

E.
Reproducible "as‑built" drawings.

F.
After "as‑built" drawings have been approved, submit print of controller chart. 

1.5 APPLICABLE PUBLICATIONS 

A.
The publications listed below form a part of this specification to the extent referenced.  The publications are referenced in the text by the basic designation only. 

B.
Federal Specifications (Fed. Spec.): 

RR-F-621E
Frames, Covers, Gratings, Steps, Sump And Catch Basin, Manhole 

C.
American National Standard Institute (ANSI): 

B40.1-91
Gauges‑Pressure Indicating Dial Type‑Elastic Element 

D.
American Society of Sanitary Engineers (ASSE):

1013-93
Reduced Pressure Principle Backflow Preventers

E.
American Society for Testing and Materials (ASTM): 

B61-93
Steam or Valve Bronze Castings 

B62-93
Composition Bronze or Ounce Metal Castings 

D1785-91
Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedule 40, 80, and 120 

D2241-89
Poly(Vinyl Chloride) (PVC) Pressure‑Rated Pipe (SDR Series) 

D2287-81
Nonrigid Vinyl Chloride Polymer and Copolymer Molding and Extrusion Compounds 

D2464-91
Threaded Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 80 

D2466-90
Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,  Schedule 40 

D2564-94
Solvent Cements for Poly(Vinyl Chloride) (PVC) Plastic Pipe And Fittings 

D2855-90
Making Solvent Cemented Joints with Poly(Vinyl Chloride) (PVC) Pipe and Fittings 

F477-90
Elastomeric Seals (Gaskets) for Joining Plastic Pipe

F.
American Water Works Association (AWWA): 

C110-93
Ductile-Iron and Gray-Iron Fittings, 3-Inch Through 48-Inch for Water and Other Liquids 

C111-90
Rubber‑Gasket Joints for Ductile-Iron and Gray-Iron Pressure Pipe Fittings. 

C115-94
Flanged and Ductile‑Iron and Gray‑Iron Pipe with Threaded Flanges 

C151-93
Ductile-Iron Pipe, Centrifugally Cast in Metal Molds or Sand‑Lined Molds, for Water or Other Liquids 

C153-94
Ductile-Iron Compact Fittings, 3 Inch Through 12-Inch for Water and Other Liquids. 

C500-93
Gate Valves for Water and Sewerage Systems

C504-87
Rubber Sealed Butterfly Valves

C600-93
Installation for Ductile-Iron water Mains and Their Appurtenances 

G.
Manufacturers Standardization Society (MSS): 

SP70-90
Cast Iron gate Valves, Flanged and Thread Ends 

H.
National Electrical Manufacturers Association (NEMA): 

250-85
Enclosures for Electrical Equipment (1000 Volts Maximum); Revision 1‑ May 1986 

PART 2 ‑ PRODUCTS 

SPEC WRITER NOTE: Update and specify only that which applies to the project.

2.1 PIPING 

A.
Irrigation Mains: Provide one of the following materials.

1.
Ductile Iron, AWWA 151, working pressure 1025 kPa (150 psi), cement lined, exterior bituminous coated.

2.
Polyvinyl Chloride (PVC) Pressure Pipe, AWWA C900, PVC 1120, working pressure 1025 kPa (150 psi). Pipe shall conform to outside diameters of AWWA 151 cast iron pressure pipe to accommodate cast iron fittings.

B.
Irrigation Laterals: Polyvinyl Chloride, ASTM D2241, PVC 1120, SDR 21, solvent welded.

C.
Threaded Pipe: Polyvinyl Chloride, ASTM D1785, PVC 1120, Schedule 80, for threaded connections, risers and swing joints.

D.
Above Grade and in Concrete Pit:  AWWA C115, flanged joints and fittings working pressure 1025 kPa (150 psi). 

E.
Emitter Hose: Flex-vinyl hose shall be 15 mm (1/2 inch) inside diameter vinyl plastic extruded from non-rigid vinyl chloride conforming to ASTM D2287, Type PVC-52505.  Pipe shall be of integrally algae-resistant material with a minimum wall thickness of 90 mils.  

F.
Fittings: 

1.
Irrigation Mains (Ductile Iron and PVC Pipe): Ductile Iron, AWWA 110.

2.
Irrigation Laterals: PVC, schedule 40, solvent welded socket type, ASTM D2466.

3.
Threaded Pipe: PVC, schedule 80, ASTM D2464.

4.
Swing Joints: Threaded fittings with elastomeric seals that allow 360 degree rotation, and designed for minimum 1375 kPa (200 psig) working pressure, may be used in lieu of standard threaded fittings.

G.
Jointing Materials:

1.
Irrigation Mains: Rubber gaskets, AWWA C111.

2.
Irrigation Laterals: Solvent cement, ASTM D2564.

2.3 VALVES (EXCEPT REMOTE CONTROL VALVES) 

A.
Underground Shut-Off Valves: Provide One of the Following:

1.
Gate valves 50 mm (2 inches) and larger: Iron body, bronze mounted, double disc with parallel or inclined seats, non-rising stem turning clockwise to close, 1025 kPa (150 psi) minimum working pressure. AWWA C504.

2.
Butterfly valves 80 mm (3 inches) and larger: cast iron body with stainless steel shaft, ductile iron valve disc and resilient rubber coated, 1025 kPa (150 psi) minimum pressure. AWWA C504.

B.
Operations:

1.
Underground: furnish valves with 50 mm (2 inch) nut for T-Handle socket wrench operation.

2.
Above ground and in pits: MSS SP70, with handwheels.

3.
All butterfly valves 150 mm (6 inches) and above shall have enclosed gear drive operators.

4.
Ends of valves shall accommodate the type of pipe installed.

C.
Check: Swing. 

1.
Smaller than 100 mm (4 inches):  Bronze body and bonnet, ASTM B61 or B62, 850 kPa (125 pound) WSP. 

2.
One hundred mm (4 inches) and larger: Iron body, bronze trim, vertical or horizontal installation, flange connection, 1375 kPa (200 pound) WOG. 

D.
Pressure Reducing Valve: Cast steel body with renewable seats, with stainless steel trim. Flow passages and all parts designed to withstand high velocity applications, flange connected. 

2.4 VALVE BOX 

A.
Gate and Butterfly Valve:  Cast Iron extension box having screw or slide type adjustment and flared base. Minimum thickness of metal shall be 5 mm (3/16 inch). Box shall be of such length to be adapted, without full extension, to depth of cover required over pipe at valve location. Mark box cover to differentiate between lawn irrigation system and domestic water supply system and set flush with finished grade. Provide ____ "T" handle socket wrenches of 15 mm (5/8 inch) round stock with sufficient length to extend 600 mm (2 feet) above top of deepest valve box cover. 

B.
Remote Control Valves:  Valve boxes shall be precast concrete (from Rigid Cast Iron Forms) with compressive strength of the concrete in excess of 30 MPa (4000 psi). Box shall be minimum 475 mm (19 inches) long by 350 mm (14 inches) deep with key lockable hinged cast iron cover. 

1.
After installation, label boxes with two 80 mm (3 inch) size stencils designated controller and circuit numbers with permanent white epoxy paint.  Numbers shall be placed at center of valve cover and shall face nearest main road or service road. 

2.
Furnish ____ 750 mm (30 inch) long valve adjustment keys. 

C.
Emitter Control Valve Assembly:  Valve boxes shall be precast concrete (from Rigid Cast Iron Forms) with compressive strength of the concrete in excess of 30 MPa (4000 PSI).  Box shall be minimum 1125 mm (45 inches) long by 425 mm (17 inches) wide and 425 mm (12 inches) deep.  Extensions to be used as required and as detailed.  Cover for box shall be two piece steel lockable cover. 

2.5 BACKFLOW PREVENTER 


Provide reduced pressure principle backflow preventer in each new connection to existing water distribution system, ASSE 1013, except pressure drop at design flow shall not exceed 70 kPa (10 psi). 

SPEC WRITER NOTE:  Retain applicable following paragraph.

2.6 WATER METER 

A.
Furnished and set by Public Service Company. 

B.
Furnished by Public Service Company and installed by contractor. 

C.
Furnish and install meter approved by Public Service Company.  Forward approval before installation. 

2.7 PIT 


Reinforced poured in place concrete or approved precast concrete. 

2.8 FRAMES AND COVERS 

A.
Fed. Spec. RR-F-621. Cast Iron. Provide covers with cast-in identification symbol "WATER". 

B.
Frame: Figure 1, Type I, Style A, Size 30A. 

C.
Cover: Figure 8, Type A, Size 30A 

2.9 STEPS 

A.
Precast Concrete: Constructed of cast iron or aluminum with asphalt coating where in contact with the concrete. Rungs shall be 25 mm (one inch) diameter, 300 mm (12 inches) wide with 175 mm (7 inches) of clear space between the rung and the wall and a minimum of 65 mm (2 1/2 inch) depth in the wall.

B.
Reinforced Concrete: Same as above except a minimum of 150 mm (6 inches) in the wall.

C.
Rungs shall be free of sharp edges, burrs or projections and be designed so a foot cannot slide off the end. Provide in all structures exceeding 1200 mm (4 feet) in depth.

2.10 STRAINERS 


Basket or "Y" type with brass strainer basket. Body smaller than 70 mm (2-1/2 inch) shall be brass or bronze; 70 mm (2-1/2 inch) and larger shall be cast iron or semi-steel.  Strainer cover to be furnished with blow-off connection and shut-off valve to accommodate 20 mm (3/4 inch) diameter hose connection. 

2.11 PRESSURE GAGES:


ANSI B40 1, 114 mm (4-1/2 inch) diameter, all metal case, bottom connected. Dial shall be either dead black or white lacquered throughout. Provide shut-off cocks. Maximum graduations of 10 kPa (2 psi).

SPEC WRITER NOTE: The following paragraph 2.12 Automatic Control Equipment is written for projects having one or more field satellites. For smaller projects, delete paragraph 2.12 A. thru G. and use the second paragraph 2.12 

2.12 AUTOMATIC CONTROL EQUIPMENT

A.
Overall Control Concept: The electric automatic control system shall consist of central computer system which provides irrigation starting controls and overriding capabilities of field satellite units in turn operating individual remote control valves in accordance with timing schedules programmed into the field units. The number of units and location of the installations are shown on the drawings

B.
The Central Computer Control System consists of a Central Computer, Lap Top Computer, Communications Interface Adapter, Weather Station, Telephone Modems, Wireless Modems, Flow Sensors, and Stand-alone Field Satellites and all accessories necessary to operate the irrigation system. All of these components and software shall be a standard package as recommended and supplied by the irrigation control manufacturer:

1.
Instruct Cemetery employees in complete operation of Control System and related components, for 16 total hours. Provide two additional years of software support for one hour each month.

2.
Completely program controller and satellites according to approved irrigation schedule.

3.
Follow manufacturer's instructions for installation.

4.
Manufacturer of Control Systems to certify Control System is complete, including all related components, and totally operational. Submit certificate to Resident Engineer.

5.
The Central Computer Control System shall be a Rainbird Maxicom, Thompson Mark-1, Toro/Motorola MIR5000 or equal.

C.
Central Computer Control System:

1.
The system will be comprised of the following.

a.
Irrigation Control Software Package to run the computer system.

1)
Meet or exceed DOS 3.1 or Macintosh System Software 7.0 levels.

2)
Spread sheet compatible with software capable of developing reports and graphs.

3)
Remote access package - allowing two-way communication and control of central computer from remote site. Cursor movements and programming can be operated for both sites from either one.

b.
Integral Hardware:

1)
Meet or exceed IBM compatible 386-25 MHz or Macintosh IIfx levels.

2)
120 Megabyte hard drive.

3)
8 megabytes of memory.

4)
Minimum 330 mm (13 inch) diagonal color monitor.

5)
Mouse.

6)
Ink jet printer, 300 DPI.

7)
Enhanced keyboard.

8)
Hypercard 2.1 or later.

9)
Phone Modem.

10)
Radio wireless modem to Field Satellites.

2.
Low voltage, wireless, two-way communications system between the Central and the Field Satellites.

3.
Integrate an on-site weather station to monitor daily weather conditions and calculate a daily ETo value. The central computer, receiving this ET value, can automatically adjust the system watering times to compensate for climatic changes.

4.
Provide a "master" scheduler with Flow Management, Watering Priority, Automatic ET, Manual ET, and Manual time methods of water budgeting control.

a.
Flow Management shall include the ability to automatically schedule all Field Satellites and valves to provide a smooth and even water flow for the entire irrigation and pumping system over each watering cycle by changing optimum gallonage. This operation will balance irrigation pumping flow demands.

b.
Watering Priority shall provide the ability to give individual valves or Field Satellites priority during watering times automatically.

c.
Automatic ET is ETo calculated automatically based on the weather station data. This operation will change watering times automatically.

d.
Manual ET is entered manually based on historical data. Once entered, watering time will be changed automatically.

e.
Manual Time is calculated based on manually entered percentages and run times.

f.
Capable of automatically shutting down the entire irrigation system if rainfall occurs during watering.

5.
Provide a minimum of ten (10) watering schedules: 7 "standard" schedules, one for each day of the week; and three (3) "special" schedules for unusual requirements or events. All schedules may be repeated a minimum of twelve (12) times, and/or any turf location may be entered up to twelve (12) times into the watering cycle.

6.
Provide six (6) "syringe" watering schedules to automatically or manually syringe turf locations.

7.
Provide daily update and visual screen alarms notifying operator of abnormal flow occurrences. Flow sensors will control the system and/or log actual existing conditions.

8.
Screen graphics to be very "user friendly." Graphics to be similar to 'Windows' or 'Macintosh' graphic user interface (GUI). Provide a sample to VA for approval. 

a.
Provide "Location" Screen to enter and display Field Satellite and Station location data, and head precipitation rate data. Individual Station run times and repeats are adjusted here.

b.
Provide "Field Satellite" Screen to display actual data contained in each Field Satellite.

c.
Provide "Reports" Screen to store and display historical watering, flow sensor, communications, scheduled pump flow and weather station data.

d.
Provide "Transmit Log" Screen to log Field Satellite responses including communication problems.

e.
Provide full replica of As-built Plan, digitized or scanned into computer software, with the ability to zoom in or out to display any portion of plan desired. Provide ability to print screen image. 

9.
Programming shall be done with a mouse or keyboard.

10.
Provide the ability to control a minimum 500 Field Satellites and 5000 stations.

D.
Lap Top Computer:

1.
16 MHz 68030 microprocessor or better.

2.
8 megabytes of memory.

3.
Internal modem.

4.
Same manufacture, operating system and software as Central Computer.

5.
40 megabyte hard drive.

6.
250 mm (10") diagonal display or larger.

7.
2.5 hour battery life or longer.

8.
Integrated trackball.

9.
Integral 1.44 megabyte floppy drive.

10.
Accessories necessary for full operation with or without central computer.

E.
Weather Station:

1.
Provide weather gathering capabilities and automatic calculation of ETo value and water adjustments.

2.
Include integral battery backed data logger computer.

3.
Connect to Central Computer with direct dual twisted pair cable (Beldon type) in conduit. Final location as designated by Resident Engineers and as detailed. Provide shop drawings for approval of wiring runs and installation procedures into Central Computer area. 

4.
The weather station to have a cross arm mounted 2 meters above the surrounding horizontal surface. The following sensors are mounted on the cross arm:

a.
Wind direction sensor.

b.
Wind velocity sensor.

c.
Solar radiation sensor.

d.
Temperature sensor.

e.
Humidity sensor.

f.
Rain gauge.

F.
Field Satellite:

1.
All watering program data is maintained in the Field Satellites and all are capable of stand-alone operation.

2.
Four (4) main programs with 0 to 250% water budgeting in 1% increments.

3.
36 independent station control programs. Station timing is 1 to 240 (minimum) seconds in 1-second increments or 1 to 240 (minimum) minutes in 1-minute increments.

4.
Six (6) group (syringe) programs.

5.
Each program has a minimum of 10 starts available at any minute of the day or night.

6.
Each station has a minimum of 5 repeats.

7.
Programs and time/day of week are retained in clock/RAM Memory Integrated Circuit for up to 10 years without power. Time and day clock are active without power.

8.
Brushed finished stainless steel pedestal with key lock and removable front panel for easy access. Includes 120/240 VAC 50/60 HZ, 150 VA power transformer, power switch, power outlet (for test use only), a communications circuit board with cables and a terminal back plane circuit board (TCINT) with MOV surge suppressor and suppressors and gas tube arresters on both the 120 VAC and 24 VAC power lines, communication cable, and across each station or solenoid valve. All satellites to be grounded with an 2400mm (8 foot) grounding rod per manufacture's instructions.

9.
Provide ability to quickly switch to the Spanish language if desired.

G.
Flow Sensors and Pulse Output Transmitter:

1.
Flow Sensors:

a.
Stainless steel flow sensor with nylon impeller, mounted in 50 mm (2 inch) NPT pipe saddle. 

b.
Three (3) threaded retaining rods for positioning of sensor to a standard insertion depth of 40 mm (1-1/2 inches).

c.
Accuracy of -/+ 1% for velocities of 1 to 9m/s (1 to 30 feet) per second.

2.
Pulse Output Transmitter:

a.
Receives input signal from flow sensor.

b.
Accumulates and divides signal to produce an output pulse scaled to a selectable unit of measurement.

c.
Adjustable pulse duration.

d.
Compatible with Central Computer.

e.
L.E.D. indicator giving visual proof of operation.

H.
Remote Control Valves: 

1.
Each sprinkler section shall be automatically operated by a remote control valve installed underground and operated by a // 24-volt AC electric solenoid // 24-volt AC/DC direct drive thermal hydraulic motor. // Valves shall be globe type of heavy duty construction and shall have manual shut-off and flow control adjustment and provide for manual operation. Install valves with unions on each side to allow for easy removal. Valves shall have a minimum of 1025 kPa (150 psi) working pressure. 

2.
Valves shall be of all brass construction furnished as straight or angle pattern type, or valve body shall be cast-iron with brass bonnet, trim and renewable seat and have two inlet tappings (furnished with one plugged) to allow installation as either a straight or angle pattern valve. 

SPEC WRITER NOTE:  Retain sub-paragraph 3 for normal water or water containing sand and sub-paragraph 4. Retain sub-paragraph 4 for sewage effluent or extremely dirty water and delete sub-paragraph 3.

//3.
Valves shall be diaphragm type designed to operate in water containing sand and debris and shall have a self cleaning type contamination filter to filter all water leading to the solenoid actuator and the diaphragm chamber. Valve shall incorporate a non‑adjustable type opening and closing speed control for protection against surge pressures, or valves shall operate by means of a slow acting direct drive thermal hydraulic motor without ports, screens or diaphragms.//

//4.
Valves shall be designed to operate in sewage effluent, or extremely dirty water conditions. Valves shall not be diaphragm operated.  Opening and closing shall be by means of a slow acting direct drive thermal hydraulic motor. // 

5.
Valves shall be completely serviceable from the top without removing valve body from the system. Furnish ____ 750 mm (30 inch) long adjustment keys. Valves to operate at no more than 50 kPa (7 psi) pressure loss at manufacturers maximum recommended flow rate. 

2.14 SPRINKLER HEADS 

A.
Shall be of one type and manufacture throughout the job. The entire internal assembly including filter screen, to be capable of removal from the top without removing the sprinkler case from the riser. 

B.
Rotary Pop-up Sprinklers: To be of either gear or piston drive. 

1.
Full Circle Sprinklers: To be a dual or tri-nozzle combination type with positive drive by means of a water-driven gear assembly. Sprinkler head to rotate uniformly and to be driven by means of a train of gears made of stainless steel, extruded brass and duronze bar or delrin. Sprinklers to be equipped with an integral anti-drain valve to be self-closing at pressures of 4.5m (15 feet) of head or less. Gears and pinions shall be assembled on stainless steel spindles in a sandproof gear case, filled with a lubricating oil. An inlet screen shall prevent debris from entering the sprinkler and shall be removable with the internal assembly. Sprinklers outer case shall be constructed of cycolac, brass or cast iron coated with asphaltum paint or be vinyl coated.

2.
Part circle sprinklers to be variable arc type as required with same type drive used for full circle heads. 

C.
Shrub Spray Heads:  Nozzle shall be pop-up or fixed spray type of standard, undersize or oversize configuration as noted on plans.  Nozzles to be adjustable by means of an adjusting screw, to compensate for pressure differences and regulate the sprinklers throw.  Body to be of cycolac or brass casting. 

D.
Emitter Heads:  Emitter body and adjustment screw shall be of white PVC plastic with an integral algae-resistant material, and be inserted directly into the body, bonded with solvent cement and shall have no working parts.  Each emitter shall be fully adjustable from zero to plus 7.5 L (2 gallons) per hour, at an operating pressure of 138 kPa (20 PSIG) according to water requirements of the plants to be served.  Emitters shall be furnished by the manufacturer at a flow setting of approximately 4 L (1 gallon) per hour at 140 kPa (20 psi). 

2.15 QUICK COUPLERS 

A.
Shall have all parts contained in a two-piece unit and shall consist of a coupler water seal valve assembly and a removable upper body to allow the spring and key track to be serviced without shut down of the main. 

B.
Metal parts shall be brass. 

C.
Lids shall be lockable vinyl covered and have springs for positive closure on key removal. 

D.
Furnish ____ hose swivels and operating keys for each size coupler to the Resident Engineer. 

2.16 LOW VOLTAGE CONTROL WIRE 

A.
Wire: Solid copper wire, Underwriters Laboratories Inc. approved for direct burial in ground. Size of wire shall be in accordance with manufacturer's recommendations, but in no case less than No. 14. 

B.
Splicing Materials: Epoxy waterproof sealing packet. 

2.17 SLEEVE MATERIAL 


PVC-1120-5DR 17, Schedule 40.

SPEC WRITER NORE: Use non-detectable type at cemeteries only.

2.18 WARNING TAPE


Standard, 4-Mil polyethylene 76 mm (3 inch) wide tape, // detectable // non-detectable // type blue with black letters (if potable water), or purple with black letters (if reclaimed or untreated well water), and imprinted with “CAUTION BURIED IRRIGATION WATER LINE BELOW”.”

PART 3 - EXECUTION 

3.1 PIPE LAYING - GENERAL 

A.
Do not lay pipe on unstable material, in wet trench, or when in the opinion of Resident Engineer, trench or weather conditions are unsuitable for the work. 

B.
Concrete thrust block shall be installed where the irrigation main changes direction as at ells and tees and where the irrigation main terminates. Pressure tests shall not be made for a period of 36 hours following the completion of pouring of the thrust blocks. Concrete thrust blocks for supply mains shall be sized and placed in strict accordance with the pipe manufacturer's specifications and shall be of an adequate size and so placed as to take all thrust created by the maximum internal water pressure. 

C.
Allow a minimum of 80 mm (3 inches) between parallel pipes in the same trench.

D.
Hold pipe securely in place while joint is being made. 

E.
Do not work over, or walk on, pipe in trenches until covered by layers of earth well tamped in place to a depth of 300 mm (12 inches) over pipe. 

F.
Full length of each section of pipe shall rest upon the pipe bed with recesses excavated to accommodate bells or joints. Do not lay pipe on wood blocking. 

G.
Install sprinkler lines to avoid heating trenches, electric ducts, storm and sanitary sewer lines, and existing water and gas mains, all of which have right of way. 

H.
Clean interior of pipe of foreign matter before installation. Keep pipe clean during laying operations by means of plugs or other methods.  When work is not in progress, securely close open ends of pipe and fittings to prevent water, earth, or other substances from entering. 

I.
Each sprinkler section shall drain to waste valves placed at lowest points in the system.  Waste valves shall discharge to drainage pits composed of 3 foot long vertical sections of 600 mm (24 inch) diameter sewer pipe placed under the lawn areas. Fill pipe with gravel and cover with 50 mm (2 inch) precast concrete cover before backfilling.  Waste valves may also discharge to storm sewers, where available. 

J.
Minimum cover over water mains shall be 750 mm (30 inches). Control valves shall never be less than 80 mm (3 inches) below finished grade. Cover laterals to minimum depth of 600mm (24 inches). 

K.
Existing sidewalks and curbs shall not be cut during trenching and installation of pipe. Install pipe under sidewalks and curbs by jacking, auger boring, or by tunneling.  Repair or replace any concrete that cracks, due to settling, during the guaranty period. 

L.
Close pipe openings with caps or plugs during installation. Tightly cover and protect fixtures and equipment against dirt, water and chemical or mechanical injury.  At completion of all work thoroughly clean fixtures, exposed materials and equipment. 

M.
Warning tape shall be continuously placed 300 mm (12 inches) above sprinkler system water mains and laterals.

3.2 LAYING PLASTIC PIPE 

A.
Shall be snaked in trench at least 1 meter to 100 meters (1 foot per 100 feet) to allow for thermal construction and expansion and to reduce strain on connections. 

B.
Solvent Welded Socket Type: ASTM D2855. 

C.
Threaded Type: Apply liquid teflon thread lubricant of teflon thread type. After joint is made hand tight (hard), a strap wrench should be used to make up to two additional full turns. 

D.
Elastomeric Gasket: ASTM F477. 

3.3 LAYING DUCTILE IRON PIPE 

A.
Installation: AWWA C600. 

B.
Joints: 

1.
Mechanical: AWWA C111. Provide sufficient quantities of bolts, nuts, glands and gaskets for each socket opening on pipe and fittings. 

2.
Push‑on:  Apply thin film of lubricant to gasket and place in proper position in contour of bell. Insert beveled end of joining pipe and make contact with gasket. Force beveled end of pipe to bottom of bell without displacing gasket. Do not caulk. Use only lubricant furnished by manufacturer of pipe. 

3.
Flanges: AWWA C115. Install only in concrete pits. Make watertight and set not less than 150 mm (6 inches) from walls or floor. 

3.4 LAYING EMITTER HOSE 

A.
Use Type 1/11 solvent weld. 

B.
Bushing for adaptation from PVC Schedule 40 fittings to flex‑vinyl hose shall be line size by 10 mm (3/8 inch) insert bushings. 

3.5 INSTALLATION OF SPRINKLERS AND QUICK COUPLERS 

A.
Sprinkler heads and quick couplers shall be placed on temporary nipples extending at least 80 mm (3 inches) above finished grade. After turf is established, remove temporary nipples, ensuring that no dirt or foreign matter enters outlet, and install sprinkler heads and quick couplers at ground surface as detailed.

B.
Place part‑circle rotary sprinkler heads no more than 150 mm (6 inches) from edge, of and flush with top of adjacent walks, header boards, curbs, and mowing aprons, or paved areas at time of installation.

C.
Install all shrub sprays, sprinklers and quick couplers on swing joints as detailed on plans. 

D.
Set shrub heads 200 mm (8 inches) above grade and 300 mm (1 foot) from edge of curb or pavement. Place adjacent to walls. Stake heads prior to backfilling trenches. Stakes to be parallel to riser. 

E.
Install sprinklers and quick coupling valves on a swing joint assembly. 

3.6 INSTALLATION OF CONTROL WIRING 

A.
Wiring from master controllers to satellites and stub‑cuts for future extension shall be located in trench with new mains or in separate trench at back of curb, unless cross-country route is shown. Locate in trench with mains when possible on cross-country routes.

B.
Wiring bundles located with piping shall be set with top of the bundle below top of the pipe. No two wires in any bundle shall be of the same color. Wires shall be bundled, and tied or taped at 4.5 m (15 foot) intervals. A numbered tag shall be provided at each end of a wire, i.e., at valve, at field located controllers and at master controller. The number at each end of wire to be same. 

C.
Splicing shall be held to a minimum. A pullbox shall be provided at each splice. No splices will be allowed between field located controllers and remote control valves. 

D.
Provide 300 mm (12 inch) expansion loops in wiring at each wire connection or change in wire direction. Provide 600 mm (24 inch) loop at remote control valves.

E.
Power wiring for the operation of irrigation system shall not be run in same conduit as control wiring. 

3.7 SETTING OF VALVES 

A.
No valves shall be set under roads, pavement or walks. 

B.
Clean interior of valves of foreign matter before installation. 

C.
Where pressure control valves are installed adjacent to remote control valve, they shall be housed in the same valve box. 

D.
Set valve box cover flush with finished grade. 

3.8 SLEEVING 

A.
Furnish and install where pipe and control wires pass under walks, paving, walls, and other similar areas. 

B.
Sleeving to be of adequate size to accommodate retrieval for repair of wiring or piping and shall extend 300 mm (12 inches) beyond edges of paving or construction. 

C.
Bed sleeves with a minimum of 100 mm (4 inches) of sand backfill above top of pipe. 

3.9 TEST AND FLUSHING 

A.
Pressure Test: Pressure test lines before joint areas are backfilled. Backfill a minimum of 300 mm (12 inches) over the pipe to maintain pipe stability during test period.  Test piping at hydraulic pressure of 1025 kPa (150 psi) for two hours.  Maximum loss shall be 3 L/25 mm pipe diameter/300 m (0.8 gallons/inch pipe diameter/1000-feet). Locate pump at low point in line and apply pressure gradually. Install pressure gage shut-off valve and safety blow-off valve between pressure source and piping.  Inspect each joint and repair leaks. Line shall be retested until satisfactory. 

B.
Flushing:  After testing, flush system with a minimum of 150 percent of operating flow passing through each pipe beginning with larger mains and continuing through smaller mains in sequence. Flush lines before installing sprinkler heads and quick couplers. 

C.
Operation Test:  Upon completion of the final adjustment of the sprinkler heads to permanent level at ground surface, test each sprinkler section by the pan test and visual test to indicate a uniform distribution within any one sprinkler head area and over the entire area. Operate the entire installation to demonstrate the complete and successful operation of all equipment. 
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