Section Cover Page


Section 02810

2000-03-22
Irrigation System

Use this Section to specify irrigation sprinkler systems for exterior landscaped areas.  With appropriate editing, this Section may be used where the irrigation system is part of a larger building construction contract or where the irrigation system itself comprises the entire work of a contract.

This Master Specification Section contains:

.1
This Cover Sheet

.2
Data Sheet ‑ Reference Documents

.3
Specification Section Text:

1.
General

1.1
Related Work Specified In Other Sections

1.2
Unit Prices

1.3
Project Record Drawings

1.4
Operation and Maintenance Data

1.5
Permits

1.6
Maintenance Service

2.
Products

2.1
Polyvinyl Chloride (PVC) Pipe

2.2
Polyethylene (PE) Pipe

2.3
Pipe Sleeves

2.4
Gate Valves

2.5
Irrigation Control Valves

2.6
Drain Valves

2.7
Valve Boxes

2.8
Sprinklers

2.9
Quick Coupler Valves

2.10
Controller[s]

2.11
Control Wire

2.12
Pressure Regulators

2.13
Concrete

2.14
Backfill Materials

2.15
Interior Plumbing Pipe

2.16
Water Meters

2.17
Backflow Preventers

2.18
Pressure Reducing Valve

2.19
Electrical Products

3.
Execution

3.1
Pipe Laying

3.2
Wall Penetrations

3.3
Trench Excavating and Backfilling

3.4
Pull‑In Pipe Installation

3.5
Pipe Crossings

3.6
Sprinklers and Quick Coupler Valves

3.7
Valves and Valve Boxes

3.8
Controller

3.9
Control Wires

3.10
Plumbing

3.11
Electrical

3.12
Water Line Flushing

3.13
Pressure and Lakage Test

3.14
Adjusting

3.15
Demonstration and Training

3.16
Cleaning

3.17
Restoration

Applicable Standards:

.1
ANSI/AWWA C500-93
Metal‑Seated Gate Valves for Water Supply Service

.2
ANSI/AWWA C700-95
Cold‑Water Meters ‑ Displacement Type, Bronze Main Case

.3
CGSB 41‑GP‑25M
Pipe, Polyethylene, for the Transport of Liquids

.4
CAN/CSA-B64 Series‑94
Backflow Preventers and Vacuum Breakers

.5
CSA B137.1‑95
Polyethylene Pipe, Tubing and Fittings for Cold Water Pressure Services

.6
CSA B137.3‑93
Rigid Poly (Vinyl Chloride) (PVC) Pipe for Pressure Applications

.7
CSA C22.2 No. 40-M1989
Cutout, Junction and Pull Boxes


(R1994)

.8
CSA C22.2 No. 45‑M1981


(R1992)
Rigid Metal Conduit

.9
CSA C22.2 No. 83‑M1985


(R1992)
Electrical Metallic Tubing

These reference documents may be available for reference purposes in the Technical Resources and Standards Branch Library, Alberta Infrastructure, 3rd Floor, 6950 - 113 Street, Edmonton; Telephone:  (780) 427-7924.

END OF DATA SHEETS

1.
General

1.1
RELATED WORK SPECIFIED IN OTHER SECTIONS

SPEC NOTE:  Include this article if irrigation system is part of a building construction contract which includes the referenced Sections and Divisions.  If irrigation system comprises the entire work of the Contract, delete this article and specify all technical requirements in this Section only.

.1
Earthwork General Requirements:
Section 02305.

.2
Restoration of Sitework:
Section 02990.

.3
Plumbing:
Division 15.

.4
Electrical:
Division 16.

1.2
UNIT PRICES

SPEC NOTE:  For unit price contracts only.

.1
Irrigation Water Pipe:

.1
Unit Description:  Pipe, fittings, [concrete reaction blocking], excavating and backfilling.

.2
Unit of Measure:  Metre length of installed pipe measured along pipe invert, through valves, fittings and chambers.

.2
Sand Bedding:

SPEC NOTE:  Include "Sand Bedding" unit if some or all native excavated material may be unsuitable for pipe bedding.

.1
Unit Description:  Placing and compacting of sand bedding for pipe.

.2
Unit of Measure:  Cubic metre, truck measure.

.3
Irrigation Control Valve:

.1
Unit Description:  Valve, valve box, gravel sump, backfilling and wiring to controller.

.2
Unit of Measure:  Each valve installed.

.4
Gate Valve:

.1
Unit Description:  Valve, valve box, union, concrete bedding, gravel sump and backfilling.

.2
Unit of Measure:  Each valve installed.

.5
Drain Valve:

.1
Unit Description:  Valve, valve box, union, concrete bedding, gravel sump and .backfilling.

.2
Unit of Measure:  Each valve installed.

.6
Sprinkler:

.1
Unit Description:  Sprinkler, including connection to irrigation pipe and backfilling.

.2
Unit of Measure:  Each sprinkler installed.

.7
Quick Coupler Valve:

.1
Unit Description:  Valve, including connection to irrigation pipe and backfilling.

.2
Unit of Measure:  Each valve installed.

.8
Irrigation Controller:

.1
Unit Description:  Controller including initial programming, connection to control valve wires, conduit for wiring, and all other electrical work.

.2
Unit of Measure:  Each controller installed.

.9
Connection to Water Supply:

.1
Unit Description:  Connection of irrigation main to water supply including all necessary fittings, valves, backflow preventer, [meter,] coring, pipe to outside of building and all other plumbing work.

.2
Unit of Measure: Lump sum.

.10
Pipe Crossings:

.1
Unit Description:  [Boring under] [Trenching across] [roads] [and] [sidewalks], including pipe sleeve and restoration of surfaces].

.2
Unit of Measure:  metre.

1.3
PROJECT RECORD DRAWINGS

.1
Comply with requirements of Division 1.

.2
Indicate dimensions to irrigation pipe and sprinkler heads, and zone numbers corresponding to controller.

1.4
OPERATION AND MAINTENANCE DATA

.1
Comply with requirements of Division 1.

.2
Provide the following data:

.1
Overall description of system including:

.1
Zone number of shrub and turf zones.

.2
Location and number of controllers.

.3
Types of equipment and materials used.

.4
Names and addresses of equipment and material suppliers.

.2
Winterizing procedures including:

.1
Explanation of valves to open or close.

.2
Blow‑down procedure in detail.

.3
De‑energizing of controller.

.3
Spring start‑up procedures including:

.1
Explanation of valves to open or close.

.2
Energizing controller.

.3
Setting up program.

.4
Actuating each zone and doing a walk‑about to ensure proper operation.

.4
Weekly and monthly procedures including:

.1
Regular inspection of system.

.2
Cancelling operation during prolonged wet periods.

.3
Program modifications to suit prevailing weather conditions.

.5
Equipment repairs and adjustments including:

.1
Repair procedures for each valve and head type.

.2
Explanation of common problems such as sticking valves.

.3
Loss of head rotation.

.4
Clogged nozzles.

.5
Leaking 0‑rings.

.6
Adjustment of arc and radius.

.6
Description of how to operate zones manually and procedures for insertion and removal of quick coupler keys.

.7
Written controller program capable of putting down 15 mm of water per week on all areas.  Explain why different zones will operate for different durations.

.8
Manufacturer's programming, user manual and servicing data sheets for all equipment.

1.5
PERMITS

SPEC NOTE:  Delete this article if Division 15 ‑ Mechanical is included.  See 1.1.

.1
Obtain and submit to the Minister a plumbing permit for connection to the potable water system and the installation of the backflow prevention device.

1.6
MAINTENANCE SERVICE

.1
Maintain system for one year from date of Interim Acceptance of the Work.

.2
Include initial programming of controller, replacing any defective materials, making all repairs due to faulty workmanship, and conducting autumn blow‑down and spring start‑up of system.

2.
Products

2.1
POLYVINYLCHLORIDE (PVC) PIPE

.1
Pipe:  to CSA B137.3‑93.

.2
Diameter:  as indicated on drawings. Use SDR 21 for sizes 100 mm and larger and SDR 26 for size 80 mm and smaller. Use Schedule 80 for shrub sprinkler risers or where pipe is threaded.

.3
Jointing Method:

.1
Solvent weld or 'O' ring joints for SDR pipe.

.2
Threaded joints for Schedule 80 pipe.

2.2
POLYETHYLENE (PE) PIPE

.1
Pipe, 150 mm and Smaller:  to CSA B137.1‑95.

.2
Pipe, 200 mm and Larger:  to CGSB 41‑GP‑25M.

.3
Diameter:  as indicated on drawings.

.4
Series:  160 high density for mains and series 75 low density for laterals.

.5
Jointing:  Use one of the following methods:

.1
Compression Fittings:

.1
Design:  jointing system designed for use with polyethylene piping.

.2
Description:  joint formed by creation of compressive forces between pipe and fitting insert; seal effected by hand tightening of fitting collar.

.3
Pressure Rating:  minimum 1100 kPa.

SPEC NOTE:  A compression fitting meeting above requirements is manufactured in Alberta by HRC Canada of Edmonton and is sold under the tradename "Turnseal".

.2
PVC Insert Fittings:

.1
Secure fitting in pipe with stainless steel hose clamps and cadmium screws.

.2
Use two clamps on each branch of fitting.

.3
Thermal butt fusion for Series 160 high density PE pipe 100 mm and over or where special circumstances require it:

.1
Assemble shipped lengths of pipe into suitable installation lengths by butt fusion process.

.2
Butt fused pipes shall be supplied by a single manufacturer.

2.3
PIPE SLEEVES

.1
Steel Pipe Sleeves:  Schedule 40, galvanized, continuous welded joints.  Paint joints with two coats of zinc rich paint.

.2
PVC Pipe Sleeves:  SDR 26.

2.4
GATE VALVES

.1
Valves:  to ANSI/AWWA C500-93.

.2
Non‑rising spindle, hand wheel.  Valves open [clockwise] [counter clockwise], equipped with 'O' rings, and hand wheels.

2.5
IRRIGATION CONTROL VALVES

SPEC NOTE:  Indicate performance range of valves on drawings.  Include ranges for flow and pressure loss.  Consider specifying brass diaphragm valves for silty water such as from a storm water retention pond.


.1
Normally closed 24 V solenoid control valves, [with flow control], performance range as indicated on Drawings.

2.6
DRAIN VALVES

.1
[12] [20] [25] mm hose bibb, complete with connection to irrigation pipe, valve box, and gravel sump.

2.7
VALVE BOXES

.1
House all valves in plastic valve box with lockable cover and brass bolt cover lock.  Size valve box to allow working room around valves.  Provide valve box extension where required.

2.8
SPRINKLERS

SPEC NOTE:  Indicate performance range of sprinklers on drawings.  Include acceptable ranges for flow, radius and pressure.  Sprinklers in playing field areas should have rubber covers.

.1
Provide zone‑controlled pop‑up sprinklers to meet performance range indicated on Drawings.

2.9
QUICK COUPLER VALVES

.1
Provide [20] [25] mm I.P.S. inlet quick coupler valves with coupler key [and air hose coupler for use as blow‑down valve].

2.10
CONTROLLER[S]

.1
Provide [solid state] [mechanical] 24 V AC electric controller[s] capable of controlling  [     ] stations [each].  Each unit shall have circuit breakers to protect controller in case of excessive current.

.2
Each unit shall be capable to run stations from 0 to [30] [60] [  ] minutes and to skip stations with both manual and automatic controls.

.3
House each controller in vandal resistant [wall mounted] [pedestal mounted] box with lockable cover to protect program.

2.11
CONTROL WIRE

.1
Provide 24 V electric control lines from controller to automatic valves of number [10] [12] [14] size.

.2
Provide 24 V common ground of number [8] [10] [12] [14] size and one continual and different colour than other 24 V control lines.

.3
Use TWU 40 wire.

.4
Use wire nut and heat shrink sleeves for splices.

2.12
PRESSURE REGULATORS

.1
Provide in‑line pressure regulators preset to 103 kPa for flow rates of 2.5 L/s with a maximum working pressure of 552 kPa.

.2
Provide pressure regulators immediately downstream of all stream spray bubbler zone control valves.

2.13
CONCRETE

.1
Miscellaneous Concrete: 20 MPa, 80 mm slump.

SPEC NOTE:  Include remaining Part 2 articles (2.14‑2.19) only if irrigation system comprises the entire work of the Contract.  Delete these articles and ensure that requirements are specified in other Sections (see 1.1), if irrigation system is part of a building construction contract.

2.14
BACKFILL MATERIALS

.1
Native Excavated Material:  Clean native excavated soil, free from organic matter, stones larger than 75 mm building debris and other foreign substances.  Material shall be approved by Minister prior to placement.

.2
Sand:  Natural coarse sand.

.3
Gravel:  Washed, crushed gravel.

2.15
INTERIOR PLUMBING PIPE

.1
Piping:  Copper, Type K, in mechanical room and to 500 mm beyond foundation wall.

2.16
WATER METERS

.1
The water meters shall be a sealed register displacement type meeting ANSI/AWWA C700-95.

.2
The register shall be straight reading; heremetically sealed with a magnetic drive.

.3
Registration shall be metric with 0.1 m3 increments to a minimum recording level of 10,000 m3.

.4
Supply meters with threaded ends.

.5
Meters shall be minimum [25] [40] [50] [   ] mm size capable of passing [   ] L/s at pressure loss of 22 kPa.

.6
Supply each meter with a remote readout register.

2.17
BACKFLOW PREVENTERS

SPEC NOTE:  A backflow preventer must be provided if water for irrigation system is coming from potable water supply.  If water is coming from its own independent supply, backflow preventer is not needed.  The minimum standard of backflow prevention for Alberta Infrastructure projects is the Double Check Valve Assembly.  If any chemicals are to be added to the irrigation system, then specify a Reduced Pressure Principle Backflow Prevention Device.

.1
Conform to CAN/CSA B64 Series‑94 or USC (University of Southern California) approval.

.2
Provide [20] [25] [40] [50] [75] [100] mm Double Check Valve Assembly backflow preventer.

.3
Two independent check valves will not be accepted.

2.18
PRESSURE REDUCING VALVE

.1
Provide a 50 mm pressure reducing valve with suitable, serviceable water filter on pilot supply line, screwed ends for installation on supply line.

.2
Factory set to 380 kPa downstream pressure.  Adjustment range shall be 172 kPa to 517 kPa.  Valve shall be suitable for 1206 kPa working pressure.

2.19
ELECTRICAL PRODUCTS

.1
All electrical products shall be CSA approved and bear the CSA label.  Alternatively, where a product does not bear the required CSA label, it shall be approved in writing, by the authority having jurisdiction.

.2
Galvanized Rigid Steel Conduit:  to CSA C22.2 No.45‑M1981, zinc coated steel.

.3
Electrical Metallic Tubing (EMT) Conduit:  to CSA C22.2 No.83‑M1985.

.4
Pull and Junction Boxes:  to CSA C22.2 No.40‑1989, sheet steel, screw‑on or hinged covers.

3.
Execution

3.1
PIPE LAYING

.1
Use either PVC pipe or PE pipe for irrigation mains and laterals.

.2
Comply with manufacturer's recommended installation procedures. In case of conflict with these specifications, these specifications shall govern.

.3
Prevent dirt from entering exposed ends of pipe.

.4
When completed, joints shall be smooth and water tight.

SPEC NOTE:  Include 3.1.5 and 3.1.6 only on larger systems where rubber gasket joints are used.

.5
To maintain satisfactory jointing, do not exceed amount of deflection recommended by manufacturer.

.6
Prevent plugs, caps, ties and bends from moving.  [Provide concrete reaction blocking, placed between undisturbed or compacted ground and push‑on fitting.]

.7
Provide following minimum depth of cover:

.1
Irrigation Main Pipe:     450 mm.

.2
Irrigation Lateral Pipe:  300 mm.

3.2
WALL PENETRATIONS

.1
Core building foundation wall for mechanical and electrical connections.

.2
Seal penetrations with Link seals.

3.3
TRENCH EXCAVATING AND BACKFILLING

.1
Keep excavations free from water.

.2
Where excavation is inadvertently carried below required grade, replace with sand fill thoroughly compacted to proper grade, at no extra cost to Minister.

SPEC NOTE:  Specify sand bedding in 3.3.4 below, only if soil conditions are known to be unsuitable for direct burial using native excavated material.

.3
[Provide 50 mm cushion of tamped sand fill below pipe.  Backfill with sand around sides of pipe and to 50 mm above top of pipe and thoroughly tamp in place.]

.4
Backfill trenches as follows:

.1
Landscaped Areas:  Place native excavated material and compact to minimize subsidence to [150] [     ] mm below finish grade.

.2
Paved Areas:  Place native excavated material in 150 mm lifts, compacted to 95% of Standard Proctor Density.

3.4
PULL‑IN PIPE INSTALLATION

SPEC NOTE:  Unless soil conditions are unsuitable, include pull‑in pipe installation as Contractor's option.

.1
Pull‑in installation method utilizing a vibratory type pipe "plow" may be used in lieu of trench excavating and backfilling for installation of pipe.

.2
[Pipe plow shall be equipped with turf roller device to minimize damage to existing turf.]

3.5
PIPE CROSSINGS

.1
Where pipe crosses under [roads] [and] [sidewalks], bore underneath without disturbing paved surface.

OR

.1
Where pipe crosses under [roads] [and] [sidewalks], trench across and restore paved surfaces to original condition.

.2
Install pipe sleeve sized [as necessary] [as indicated on Drawings].

.3
Use steel pipe sleeve for crossings subject to vehicular traffic.  Use PVC sleeve for crossings subject to pedestrian traffic.

.4
Extend sleeve 300 mm beyond edge of paved surface.

3.6
SPRINKLERS AND QUICK COUPLER VALVES

.1
Locate all sprinkler heads [and quick coupler valves] as indicated on Drawings.  Location of sprinkler heads shall be approved by Minister prior to installation.

.2
Install sprinkler [and quick coupler valves] in plumb position with head set [flush with surface of finish grade] [[150] [   ] mm above rough grade].

.3
Connect pop‑up sprinklers [and quick coupler valves] to PVC pipe by Schedule 80 PVC triple swing joints or flexible polyethylene riser sized for individual sprinkler inlet size.

.4
Connect pop‑up sprinklers [and quick coupler valves] to polyethylene pipe by brass saddles with stainless steel bolts or line elbows with plastic risers sized for individual sprinkler inlet size.

.5
Mount shrub sprinklers on irrigation water pipe with brass saddles and PVC Schedule 80 threaded pipe.  [Mounting height shall be determined by plant material surrounding each individual shrub sprinkler].  [Mount shrub sprinklers [   ] mm above [finish] [rough] grade].

3.7
VALVES AND VALVE BOXES

.1
Locate and set valves as indicated on Drawings.

.2
Centre and plumb valve box over valve.  Set cover [flush with surface of finish grade] [[150] [  ] mm above rough grade].  Valve box shall not transmit shock or stress to valve.

.3
Provide gravel sump 300 mm x 300 mm x 300 mm below each valve.  Bring gravel backfill to within 20 mm of bottom of valve.

3.8
CONTROLLER

SPEC NOTE:  Choose controller location that allows nearby 115 V power supply.

.1
Mount controller [              ] [where indicated on Drawings] and connect to electrical receptacle.

.2
Provide electrical receptacle within [300] [  ] mm of controller [Electrical receptacle for controller will be provided by Minister.].

3.9
CONTROL WIRES

.1
Install control wires in neat, orderly fashion, between 4 o'clock and 8 o'clock position on irrigation pipes.  Tape to irrigation pipes to ensure wires remain in place during installation.

.2
Allow suitable slack for expansion and contraction of wire.

.3
Splice only at valve or junction boxes.

SPEC NOTE:  Include following articles 3.10 & 3.11 which specify mechanical and electrical work, only if irrigation system comprises the entire work of the Contract.  Delete these articles and ensure that requirements are specified in Division 15 and 16 (see 1.1), if irrigation system is part of a building construction contract.

3.10
PLUMBING

.1
Plumbing, General:

.1
Securely hang or strap all piping in mechanical room to ceiling or walls.

.2
Insulate and paint piping in mechanical room.

.2
Water Meter:

.1
Install water meter upstream of backflow preventer.

.2
Adequately support meter independently of piping.

.3
Install remote readout register adjacent controller.

.4
Install an isolating gate valve upstream of meter.

.3
Backflow Preventer:

.1
Backflow preventer shall be installed by qualified installer as required by plumbing permit.

.2
Test backflow preventer to ensure proper operation as required by Cross Connection Control Program and manufacturer's recommendations, immediately after installation.  Submit test results to Minister.

.3
Test backflow preventer at time of spring start‑up as required by this Contract and by Cross Connection Control Program and manufacturer's recommendations.  Replace or repair for proper operation.  Submit test results to Minister.

.4
Pressure Reducing Valve:

.1
Install pressure reducing valve immediately downstream of backflow preventer.

3.11
ELECTRICAL

.1
Comply with Electrical Protection Act of Alberta, rules and regulations made pursuant thereto and the Canadian Electrical Code.

.2
Install galvanized rigid steel conduit or EMT where control lines run inside building.  Install galvanized rigid steel conduit to minimum of 300 mm outside building or to nearest buried irrigation main, whichever is greater.

.3
Installed conduit shall be free from dents, bruises and other damage.  Plug ends to prevent entry of dirt and moisture.

.4
Seal conduit with duct seal compound or fibreglass where conduit leaves heated area and enters unheated area.

.5
Make water‑tight joints where conduit passes through a waterproofing membrane.

.6
Clean out conduit before installation of conductors.

3.12
WATER LINE FLUSHING

.1
Flush all irrigation mains to remove all accumulation of dirt and other foreign materials.

.2
Flush all laterals in accordance with sprinkler manufacturer's instructions to prevent clogging of sprinkler screens and nozzles.

3.13
PRESSURE AND LEAKAGE TEST

.1
Test irrigation water main prior to connection of any laterals or control valves.

.2
Subject water pipe to hydrostatic pressure 50% greater than operating pressure at lowest point of system or 90% of rated pipe capacity whichever is less, after irrigation main has been filled with water for period of 24 hours and air has been expelled.

.3
Supply pumps, connections, gauges, and required apparatus for this test.

.4
Test for 1 hour.

.5 
Leave joints, fittings, valves and accessories exposed for inspection by the Minister.

.6
Apart from visual inspection, leakage test will consist of monitoring drop from test pressure in 1 hour.  Pipe installation will not be accepted when pressure drop is greater than 5% of test pressure.

.7
[Minister will] [Contractor shall] supply water for testing.

.8
Prevent water line from freezing.

.9
Ensure minimum disruption to existing water supply during testing.

.10
Leakage test on laterals will consist of visual inspection while system is in normal operation.

.11
Replace defective material.

3.14
ADJUSTING

.1
Adjust all sprinklers and valves according to radius, arc, and flow.

3.15
DEMONSTRATION AND TRAINING

.1
Demonstrate the following, while witnessed by the Minister:

.1
Operate all zones manually.

.2
Operate all zones automatically on a five minute per zone syringe cycle.

.2
Train Minister's maintenance personnel in operation and maintenance of system.

3.16
CLEANING

.1
Remove excess material, including excavated material, from site.

.2
Remove all debris from system.

SPEC NOTE:  Include following article only where irrigation system will be installed after topsoil placement and landscaping.

3.17
RESTORATION

.1
Replace topsoil over trenches and do landscape repairs in accordance with Section 02951.

END OF SECTION
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