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Section 32 80 00

2012-06-15
Irrigation System


Refer to the information below for LEED registered projects.

Refer to Section 01 35 18 – LEED Requirements for:

1. Requirements necessary for this project to obtain points required for certification.
2. Confirmation of LEED prerequisites and credits affecting this Section; not all are mandatory for certification
Delete LEED references if project:

.1
is excluded by the Department’s policy on LEED, or

.2
the Department determines this Contract will contain no LEED rating.

Maintain built-in sustainability regardless of LEED requirements for:

.1
Recycling, reuse of materials, components and assemblies.

.2
Diversion of construction waste from landfills.

.3
Use of recycled materials, local materials, rapidly renewable and durable materials.

.4
Maintain healthy indoor environment during constructing.

.5
Provide for thermal comfort, access to views and daylight for indoor spaces.

.6
Foster innovation into facility design and planning.

Affected LEED Points: 
Water Efficiency

Credit 1.1 – Water Efficient Landscaping: Reduce by 50%

Credit 1.2 – No Potable Water Use or No Irrigation

Spec Note:  The objective of this credit is to reduce or eliminate the use of city supplied potable water for irrigation purposes. 
1.
Consider a landscaping plan that incorporates native and drought tolerant plants species which require little to no irrigation.
2.
Utilize high efficiency irrigation strategies such as mirco-irrigation systems, moisture sensors, clock timers and weather database controllers.

3.
Use captured rainwater or recycled site water in lieu of potable water for irrigation purposes.    
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Section 32 80 00

2012-06-15
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 Sections

1.2
Reference Documents
1.3
Quality Assurance

1.4
Submittals

1.5
Delivery, Storage and Handling

1.6
Project Record Drawings

1.7
Regulations and Permits

1.8
Measurement and Payment

1.9
Warranty

1.10
Operation and Maintenance Manual

1.11
Maintenance Period and Services
2.
Products

2.1
Polyvinyl Chloride (PVC) Pipe

2.2
Polyethylene (PE) Pipe

2.3
Pipe Sleeves

2.4
Isolation/Gate Valves

2.5
Remote Control Valves

2.6
Drain Valves

2.7
Valve Boxes

2.8
Sprinklers

2.9
Quick Coupler Valves

2.10
Controller

2.11
Control Wire

2.12
Pressure Regulators

2.13
Rain Sensor

2.14
Flow Sensor

2.15
Concrete

2.16
Backfill Materials

2.17
Interior Plumbing Pipe

2.18
Water Meters

2.19
Backflow Preventers

2.20
Pressure Reducing Valve

2.21
Electrical Products

3.
Execution

3.1
Preparation

3.2
Protection

3.3
Trench Excavation and Backfilling

3.4
Pipe Laying

3.5
Wall Penetrations

3.6
Pull‑In Pipe Installation

3.7
Pipe Sleeving

3.8
Sprinklers and Quick Coupler Valves

3.9
Valves and Valve Boxes

3.10
Controller

3.11
Control Wires

3.12
Rain Sensor

3.13
Flow Sensor

3.14
Plumbing

3.15
Electrical

3.16
Water Line Flushing

3.17
Pressure and Leakage Test

3.18
Adjusting

3.19
Demonstration, Coverage and Operations Test

3.20
Training

3.21
Cleaning

3.22
Restoration

3.23
Final Acceptance and Payment

Applicable Standards:

.1
ANSI/AWWA C500-09
Metal‑Seated Gate Valves for Water Supply Service

.2
ANSI/AWWA C700-09
Standard for 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‑07
Backflow Preventers and Vacuum Breakers

.5
CSA B137.1 Series-09
Polyethylene Pipe, Tubing and Fittings for Cold Water Pressure Services

.6
CSA B137.3 Series-09
Rigid Poly (Vinyl Chloride) (PVC) Pipe for Pressure Applications

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


(R2004)

.8
CSA C22.2 No. 45‑M1981


(R2003)
Rigid Metal Conduit

.9
CSA C22.2 No. 83‑M1985


(R2008)
Electrical Metallic Tubing

END OF DATA SHEETS
1.
General

1.1
RELATED 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
Topsoil Placement and Grading:
Section 32 91 19.

.2
Seeding
Section 32 92 19.

.3
Sodding:
Section 32 92 23.

.4
Restoration of Sitework:
Section 32 99 90.

.5
Plumbing:
Division 22.

.6
Electrical:
Division 26.

1.2
REFERENCE DOCUMENTS

.1
American National Standards Institute(ANSI):

.1
ANSI/AWWA C500-09, Metal‑Seated Gate Valves for Water Supply Service.

.2
ANSI/AWWA C700-09, Standard for Cold‑Water Meters ‑ Displacement Type, Bronze Main Case.

.2
Canadian General Standards Board (CGSB):

.1
CGSB 41‑GP‑25M, Pipe, Polyethylene, for the Transport of Liquids.

.3
Canadian Standards Association (CSA):

.1
CAN/CSA-B64 Series‑07, Backflow Preventers and Vacuum Breakers.

.2
CSA B137.1 Series-09, Polyethylene Pipe, Tubing and Fittings for Cold Water Pressure Services.

.3
CSA B137.3 Series-09, Rigid Poly (Vinyl Chloride) (PVC) Pipe for Pressure Applications.

.4
CSA C22.2 No. 40-M1989 (2004), Cutout, Junction and Pull Boxes.

.5
CSA C22.2 No. 45‑M1981 (2003), Rigid Metal Conduit.

.6
CSA C22.2 No. 83‑M1985 (2008), Electrical Metallic Tubing.

1.3
QUALITY ASSURANCE

.1
Irrigation Contractor:  experienced, knowledgeable and regularly engaged in the installation and maintenance of comparable irrigation systems.  
.2
Site Supervisor:  competent, experienced and knowledgeable with minimum five years of irrigation installation experience to direct and supervise all staff and work of contract.  Submit supervisor’s credentials for Minister’s approval prior to commencement of work.

.3
Staffing:  experienced, competent and trained personnel who will perform all tasks and services in a knowledgeable and professional manner.  Contractor shall not assign any worker that the Minister deems incompetent, careless, insubordinate, or otherwise objectionable to work on site. 

.4
Safety Precautions:  Contractor shall ensure that all personnel working on site use appropriate personal protective equipment where there is a danger of injury and as required by Alberta’s Occupational Health and Safety Act, Regulations and Code.  Essential protective equipment must meet CSA approval.  Contractor shall instruct all employees in appropriate safety measures and shall not permit the use or placement of equipment in such a manner as to create safety hazards.  Contractor’s employees shall wear coloured safety vests for on-site identification and safety.  Minister reserves the right to have the Contractor remove any employee from site if not wearing personal protective equipment.  

.5
All major irrigation equipment and components shall be of the same related and established manufacturer where applicable unless directed otherwise by Minister.  

1.4
SUBMITTALS

SPEC NOTE:  Edit item to suit project irrigation design and installation requirements.

.1
Product Data/Samples:  submit manufacturer’s product data sheets, including installation, use and servicing instructions for all irrigation and plumbing equipment, material and components.  Submit samples of each irrigation product and component to be installed prior to commencement of work for Minister’s approval. 
.2
Record Drawing/Operation and Maintenance Manuals:  submit as-built record drawing and operation and maintenance manuals within specified timeframe following completion of irrigation system installation or as directed otherwise by Minister.

.3
Shop Drawings:  submit shop drawings for any deviation from original plans to layout and products for approval prior to installation.  Provide drawing showing revised layout of piping, sprinklers and coverage and all related components.

.4
Maintenance Materials:  submit necessary keys and irrigation tools necessary to secure, operate, drain, adjust and activate the irrigation system prior to final acceptance.  Items listed below, but not limited to, shall be furnished by the Contractor, as applicable:


.1
two sets of keys for each controller and enclosure;


.2
one quick coupler key and matching hose swivel for each quick coupling valve



installed;


.3
two sets of special tools required for removing, disassembling, and adjusting each type of sprinkler head and valve;


.4
one key for operation of gate valves and mainline drain valves;


.5
[one] [two] long range wireless remote controller(s) with a minimum operating range of 1.0 km line of sight.

.6
other items as specified on drawings and in contract specifications. 

.5
Manufacturer’s Warranty:  submit manufacturer’s warranty documentation for all major irrigation equipment regarding defects in material and workmanship.  All major equipment installed on site shall have an extended manufacturer’s warranty.

.6
Qualifications/References:  submit verifiable references regarding Contractor’s workmanship and performance and site supervisor’s qualifications if directed by Minister.

.7
Permits and Test Reports:  submit copy of each permit and license applicable to work of this contract prior to commencement of work.  Submit backflow preventer device test reports and water pressure test results as specified.

1.5
delivery, storage and handling

.1
Deliver new irrigation components in manufacturer’s original undamaged and unopened containers with labels intact and legible.

.2
Deliver plastic piping in bundles, packaged to provide adequate protection of pipe ends, either threaded or plain.

.3
Provide secure locked storage for all irrigation components to prevent installation delays.  Store and handle materials to prevent damage and deterioration.

.4
Remove off site all material that is damaged or rejected by Minister.  No damaged material or used components shall be installed on site.

1.6
PROJECT RECORD DRAWINGS

SPEC NOTE:  Edit item to suit project irrigation installation.

.1
Maintain a daily record of all work during system installation that is accurate and neat.  As-built record drawing shall be available for Minister’s review at all times during construction.  

.2
Prepare and submit final as-built drawing at Date of Interim Acceptance of the Work, or as directed otherwise by Minister, including three legible prints.  Final as-built drawing shall be accurate, legible and neat for acceptance.

.3
Final record drawing shall include complete irrigation layout and installation details of all installed irrigation components including:


.1 
dimensional locations from two permanent points of reference for all major irrigation components;


.2 
routing of all irrigation pipes, including size, material, and class of pipe;


.3 
location of all sprinkler heads, control and quick coupler valves, shut off and 



isolation valves, irrigation controller, rain sensor, flow sensor and water meter;


.4 
manufacturer’s name and model number of all installed irrigation components; 


.5 
connections to existing water source and electrical power;


.6 
irrigation zones and zone numbers corresponding to controller;


.7 
control wire routing, size and wire splice locations;


.8 
location, type, size and depth of each buried pipe sleeve.

.4
[Provide GPS (Global Positioning System) coordinates for all main irrigation components and equipment.  GPS coordinates shall be noted on as-built record drawing and recorded on excel spread sheet to Minister’s approval].

.5
Controller Chart:  provide colour coded and laminated zone control chart showing each area operated by a remote control valve.  Show zone numbers of each plant bed and turf zone.  Submit two laminated charts of reduced but legible size (minimum 264 mm x 406 mm) that are reproduced from final approved as-built drawings.

.6
Acceptance of irrigation system and applications for payment are dependent on Minister receiving an acceptable as-built drawing within specified timeframe. 

1.7
regulations and permits

.1
Contractor shall obtain and pay for all necessary permits and fees as required by Local Authority and prevailing ordinances and/or codes to fully complete the Work.  Submit copies of all permits and licenses to Minister.
.2
Submit plumbing permit for connection to the potable water system and the installation of the backflow prevention device and water meter.

.3
Contractor shall ensure there is compliance with relevant codes and regulations during work of this contract.

1.8
measurement and payment

SPEC NOTE: Edit specification item to suit contract and payment / measurement conditions.  

.1
Landscape irrigation system shall be measured by lump sum for the entire system, complete in every specified detail.  Contract bid price shall be considered as full compensation for furnishing all labour, materials, tools, equipment, testing, and incidentals required to complete and maintain the entire irrigation system as designed and as specified herein.

.2
[Eighty-five (85%)] [Ninety (90%)] [           ], of the irrigation contract value will be deemed to be allocated for supply and installation of irrigation equipment and components and other related work in contract as specified.

.3
Remaining [fifteen (15%)] [ten (10%)] [           ], of the irrigation contract value will be deemed to be allocated for irrigation maintenance and warranty services in contract as specified.

.4
Progress payments will be made for work satisfactorily completed in accordance with contract specifications.  Payment will be subject to Minister’s review and acceptance of Contractor’s workmanship and performance.

1.9
warranty

SPEC NOTE:  Edit item to indicate length of warranty period in contract.

.1
Contractor shall unconditionally guarantee all workmanship, materials and operation of the irrigation system including settling of backfilled areas below grade for a minimum period of [one] [two] year(s) from Date of Interim Acceptance of the Work.

.2
Minister reserves the right to extend Contractor’s warranty for an additional period as determined by Minister on all replacement equipment and components.

1.10
OPERATION AND MAINTENANCE manual

.1
Provide two sets of operation and maintenance manuals.  Bound all required data into binders acceptable to Minister and submit at Date of Interim Acceptance of the Work or as directed otherwise by Minister.

.2
Each manual shall be complete and individually bound and shall include the following minimum information:


.1
Index sheet stating Contractor’s name, address, and contact number(s).


.2
List of all irrigation equipment installed on site including manufacturer’s product 



data sheets and manufacturer’s product warranty information. 


.3
Manufacturer’s local representative(s) name, address and contact number(s).


.4
Winterizing and spring start-up procedures.


.5
Complete operation and maintenance instructions on all major equipment.

1.11
MAINTENANCE Period and SERVICEs
SPEC NOTE:  Edit item to indicate length of maintenance period and services required in contract.

.1
Maintain system from time of installation until a minimum [one] [two] year(s) from Date of Interim Acceptance of the Work.

.2
Program controller, conduct tests to ensure satisfactory operation of equipment, replace any defective materials and make all repairs due to faulty workmanship.  Complete all repairs and replacements within five days of notification from Minister. 

.3
Conduct [one] [two] complete autumn blow‑down and [one] [two] complete spring start‑up of system during the required maintenance period in contract.

.4
Provide Minister with a maintenance service log or report of all maintenance inspections and test results that are conducted during the maintenance service period.  Include in report all adjustments, repairs and services performed and all irrigation equipment and component replacements.

.5
Adjust controller’s start and run times to meet seasonal requirements of turf and plant installations.  Maintain a service log to record all scheduled start and run times and all required adjustments completed for each zone.  Submit log to Minister at final acceptance.

.6
Correct settlement or movement of sprinklers, valve assemblies, valve boxes and other components and adjust the same to proper elevation and position during maintenance period.  Repair trench settlement that occurs in turf or paved areas by filling with appropriate approved materials and restoring finish surface to match original.

.7
Minister reserves the right to extend maintenance period until all repairs, improvements and service requirements are satisfactorily completed at no additional cost.  

2.
Products

2.1
POLYVINYLCHLORIDE (PVC) PIPE

.1
PVC Pipe:  to CSA B137.3‑93.  All pipes shall be new, without flaws or defects.  Pipe shall be marked with manufacturer’s name, size and class or schedule of pipe.  

.2
Diameter, Series and Schedule:


.1
Diameter:  size as indicated on drawings.


.2
SDR 26 (series 160 CSA) for pipe sizes 38 mm and under.  


.3
SDR 21 (series 200 CSA) for main line pipe sizes 50 mm and over. 

.4
Schedule 80 for shrub sprinkler risers or nipples and where pipe is threaded.

.3
Fittings:  Schedule 40 PVC molded fittings for all PVC lines.
.4
Threaded Fittings and Nipples:  Schedule 80 with molded threads.  Use four coats of teflon tape to wrap and seal threaded joints. 

.5
Jointing Method:

.1
'O' ring for pipe sizes larger than 50 mm.

.2
Solvent weld for size 50 mm and under.

.3
Threaded joints for Schedule 80 pipe.

2.2
POLYETHYLENE (PE) PIPE

.1
PE Pipe: All pipe shall be new, without flaws or defects and continuously and permanently marked with manufacturer’s name, size, series, and CSA approval.

.2
Pipe 150 mm and smaller shall conform to CSA B137.1‑95.  Pipe 200 mm and larger to conform to CGSB 41‑GP‑25M.

.3
Diameter and Series:


.1
Diameter: size as indicated on drawings.


.2
Mains: series 160 high density CSA for mains.


.3
Laterals: series 75 low density CSA for laterals.

.4
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.

.2
PVC Insert Fittings/Clamping:

.1
Secure fitting in pipe 50 mm and larger with all stainless steel T-Bolt clamps.  Use two T-Bolt clamps on each branch of fitting. 

.2
Use all stainless steel worm gear clamps to secure fitting in pipe less than 25 mm.  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
PVC Pipe Sleeves:  Schedule 80 (roadways) and Schedule 40 (sidewalks) as applicable.

.2
Irrigation sleeves shall be twice the size of insert pipe and a minimum of 100 mm diameter or as noted on drawing.  Conduit for control wires shall be minimum 50 mm.  

2.4
isolation/GATE VALVES

.1
Valve for flow control and zone shut off to ANSI/AWWA C500-93.

.2
Bronze body with solid wedge disk.  Install in upright position for accessibility.  Provide Red and White gate valve of adequate size to suit pipeline installation.

.3
Non‑rising stem and removable handle.  Valves open counter clockwise equipped with 'O'-Rings, and hand wheels.

.4
Locate valves adjacent to point of water connection, end of main line, major road crossings and as recommended by manufacturer. 

2.5
remote CONTROL VALVES

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


.1
Normally closed 24 VAC electric solenoid actuated.  Valve shall be a globe configuration with self-cleaning scrubber and stainless steel screen.  Remote control valve shall have a 1380kPa rating. 


.2
Valve shall be slow closing to prevent water hammer and have a flow control mechanism.


.3
Valve body and bonnet shall be constructed of heavy-duty glass-filled nylon and have stainless steel studs molded into the body.  Valve shall have both internal and external manual open/close control to manually open and close the valve without electrically energizing the solenoid.  Internal bleed shall prevent flooding of valve box.  External bleed shall permit flushing debris from system.
2.6
DRAIN VALVES

.1
Bronze or brass hose bib, 19 mm or of size to suit irrigation installation, complete with connection to irrigation pipe, valve box, and gravel sump.

2.7
VALVE BOXES

.1
House all valves in green heavy-duty, UV resistant, rigid polyolefin rectangular valve boxes.  Bottom section of box shall be slotted so as to extend below pipe.
.2
Valve boxes shall have a lockable cover with brass hex bolt cover lock.

.3
Valve box shall be capable of being extended or stacked.  Where necessary, provide valve box extension to meet required grades for pipe.

.4
Sizing:  provide proper sized valve boxes that allow ample working room of 100 mm minimum between valve and inside of box and minimum 150 mm between bottom of box and bottom of valves.  Box shall allow minimum vertical clearance of 100 mm between lid and top of valve.  Each valve box shall contain a maximum of one valve.

.5
Locate valve boxes on site where final grade of surrounding ground will not drain water into valve box.  Valve boxes installed in unsuitable and poorly drained locations are not acceptable.

.6
Gravel Bed:  provide minimum 200 mm bed of clean washed gravel within box and to adjacent area outside of box. 

2.8 SPRINKLERS

SPEC NOTE:  Indicate performance range of sprinklers on drawings where applicable.  Include acceptable ranges for flow, radius and pressure.

.1
Provide zone‑controlled pop‑up rotary and spray sprinklers with nozzle assemblies that conform to manufacturer’s performance standards.  Interchangeable nozzles shall be available for all sprinklers.

.2
Sprinklers shall have a pressure regulating device that regulates nozzle pressure to design pressure.  Pressure regulating device shall be an internal part of the pop-up stem.  Sprinkler cap shall be stamped by manufacturer to identify sprinkler heads with pressure regulating device.

.3
Sprinkler heads shall be equipped with a built-in check valve to prevent low head drainage.  Sprinkler cap shall be stamped by manufacturer to identify sprinklers with check valves.

.4
Install matched precipitation rate (MPR) nozzles for each sprinkler head.

.5
Sprinkler body, stem, nozzle and screen shall be constructed of impact resistant, UV resistant heavy-duty plastic.  Sprinkler shall have a heavy-duty stainless steel retract spring for positive pop-down and a ratcheting riser for easy alignment of the pattern.

.6
Install 100  mm pop-up risers in turf areas and 300  mm pop-up risers in shrub beds.  Adjust riser height in shrub beds according to plant material requirements.

.7
Provide heavy resilient rubber protective top cover for sprinkler heads located in turf areas subject to constant pedestrian and heavy equipment use including all sports fields.

2.9
QUICK COUPLER VALVES

.1
Provide new [19 mm] [25 mm] I.P.S. inlet solid red brass quick coupler valves with coupler key, hose swivel and air hose coupler for use as blow‑down valve.  Size valve to suit installation as necessary.  Cover shall be self-closing molded rubber cover.

.2
Place quick coupler valve adjacent to point of water connection, at end of main line and as directed by Minister. 

.3
Provide Minister with minimum additional two quick coupler keys and matching hose swivels.

.4
Leakage of water between coupler and valve body when in operation will not be acceptable.

2.10
CONTROLLER

.1
Provide electronic solid-state 24 VAC controller capable of fully automatic, semi-automatic or manual operation of system.  

.2
Controller:


.1
able to operate multiple stations at one time.  Equipped with circuit breakers to protect controller in case of excessive current.


.2
capable of multiple programming and with independently programmable
stations.  Equipped with multiple cycle start capacity, a flexible calendar
program and a 24-hour clock.


.3
provide user with monitoring readout indicating time, day, programming and operational status in large LCD displays.  Equipped with a rain sensor control switch allowing user to override sensor.


.4
equipped with factory preset backup program for standby operation in the event of program loss and a rechargeable battery backup to maintain program during power loss.


.5
furnished with non-volatile memory or battery backup with batteries that are continually charged by the controller.


.6
fully compatible for use with a multi-function remote control system.


.7
Cycle+Soak feature capable of operating each station and allowing total irrigation run time to be split into usable cycles, minimizing runoff.

.3
Controller unit shall have [include % of current capacity if possible] capacity to accommodate future expansion of the irrigation system.

SPEC NOTE:  Edit “Remote Control Unit” item below to suit irrigation system design & installation.

.4
Wireless Remote Control Unit:  provide wireless remote control unit and accessories compatible with installed controller.  Remote control unit shall be capable of controlling irrigation components up to a 1.0 km and more line of sight.
.5
Control Enclosure – Outdoor Applications:

SPEC NOTE:  Edit item.  Select controller location and mounting requirements.


.1
Pedestal Mount:  provide and house controller in a CSA approved, pedestal type enclosure constructed of heavy gauge stainless steel with a powder coated and corrosion resistant finish.  Enclosure shall be weatherproof, vandal resistant and provide access to controller and wiring connections through lockable doors.  Provide 300 mm thick concrete pad and fasten enclosure to pad using heavy stainless steel bolts to manufacturer’s specifications.  Contractor shall ensure location selected by Minister meets with manufacturer’s recommendations.  Furnish Minister with two sets of keys for controller and for pedestal enclosure.


.2
Wall Mount:  provide and house controller in a CSA approved, wall mount type enclosure constructed of heavy gauge powder coated steel.  Enclosure shall be weatherproof, vandal resistant and provide access to controller and wiring connections through lockable doors.  Fasten enclosure to wall using heavy stainless steel bolts to manufacturer’s specifications.  Contractor shall ensure location selected by Minister meets with manufacturer’s recommendations.  Furnish Minister with two sets of keys for controller and for pedestal enclosure.

.6
Control Enclosure – Indoor Applications:


.1
Provide controller with a vandal resistant, CSA approved enclosure with a lockable cover to protect program.  Provide 19 mm S2S fir plywood (600 mm x 600 mm) for mounting controller on wall if necessary.  Furnish Minister with minimum two sets of keys. 

2.11
CONTROL WIRE

.1
Provide 24 V electric control lines from controller to automatic valves, non-white in colour.  Provide 24 V white coloured common spare ground of size to suit installation.  All wires shall be continual.  

.2
Use direct burial CSA approved TWU-40 minimum #14 gauge solid core copper wire for control lines and #12 gauge for common.  Colour code all control wiring.

.3
Spare Wires:  run as many additional control wires as allowed by unused controller stations from controller to main pipe ends and as indicated on drawing.  Include one additional common wire.  Wire shall be continuous, looped and coiled in each available valve box and a different colour from other control wires.  

.4
Wire Connectors:  splices shall be made waterproof with socket seal type wire connectors and waterproof silicone sealer that are CSA certified as pressure type and direct burial connectors.  Correctly sized wire splice connectors shall be selected.  

.5
Direct Burial Power Wire:  provide #12-2 size NMWU (110 volt) power wire from water outlet to clock location.  Install in trench minimum 450 mm deep.  Colour shall be different from other 24 volt wire.  

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 mounted on the downstream side of the valve or immediately downstream of the valve.

.3
Provide pressure regulating module for electric valve when pressures are over 483 kPa.

2.13
rain sensor

.1
Wireless rain sensor shall consist of a transmitting unit complete with receiving unit and built in bypass switch for outdoor installation of controller.  Unit shall be capable of various mounting options.  Install wireless sensor in accordance with manufacturer’s specifications.

.2
Sensor shall be capable of interrupting power from irrigation controller to valves when rainfall exceeds a pre-selected amount.  Unit shall be housed in a UV and corrosion resistant polymer casing with multiple rainfall settings.  

.3
Provide vandal-resistant enclosure to house and protect rain sensor where necessary.  Obtain Minister’s approval for enclosure and type of rain sensor prior to installation.

2.14
flow sensor

.1
Flow sensor shall be an in-line type with a non-magnetic, spinning impellar as the only moving part.  Electronics housing shall be glass filled PPS.  Impeller shall be glass filled nylon or Tefzel with a polyethylene (UHMWPE) or Tefzel sleeve bearing.  Shaft shall be of tungsten carbide material.

.2
Electronics housing shall have two ethylenepropylene O-Rings and shall be easily removed from the meter body.  Sensor electronics shall be potted in an epoxy compound designed for prolonged emersion.

.3
Electrical connections shall be two single conductor #18 guage leads 1.2 m long.  Insulation shall be direct burial UF (Underground Feeder) type coloured red for the positive lead and black for the negative lead.

.4
Flow sensor shall be of the same related manufacturer as the irrigation controller and be fully compatible with actual controller installed on site. 

.5
Sensor shall be caple of operating in line pressure up to 690 kPa and liquid temperatures up to 60 deg. C, and operating in flows of 0.15 to 9.2 m per second with linearity of      +/-1% and repeatability of +/-1%.

.6
Meter body shall be fabricated from Schedule 80 PVC Tees and sized to suit irrigation system with socket end connections.

2.15
CONCRETE

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

2.16
BACKFILL MATERIALS

.1
Native Excavated Material:  clean native excavated soil, free from organic matter, stones larger than 50 mm, building debris, soil lumps and other foreign substances.  Minister shall approve native material prior to placement.  Contractor shall supply acceptable backfill material where native excavated material is deemed unacceptable or insufficient.

.2
Sand:  natural coarse sand.

.3
Gravel:  19 mm washed crushed gravel.

.4
Imported topsoil:  approved fertile topsoil capable of healthy vigorous plant growth.

2.17
interior plumbing pipe

.1
Piping:  Type L copper c/w copper fittings, in mechanical room and to 500 mm beyond foundation wall as necessary.  Copper fittings shall be solder type.  All copper piping shall conform to industry standards.

2.18
WATER METERS

SPEC NOTE:  Edit item.  Indicate size of meter and flow rate if applicable.  Indicate whether water meter shall be supplied and installed by others or by Contractor. 

.1
Water meters shall be a sealed register displacement type, bronze body, and meet latest requirements of ANSI/AWWA C700-95.

.2
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
[Contractor shall contact [City of  [                ] or [                ] ] regarding supply and installation of water meter.]  [Supply and install water meter in accordance with local requirements or regulations and as directed by Minister.] 

.5
Meters shall have flanged ends.

.6
Contractor shall ensure that meter supply and installation is sized based on the continuous rate of flow in system and that meter meets local requirements or regulations.

.7
Meter shall have a remote readout register.

2.19
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 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 by Foundation for Cross-Connection Control and Hydraulic Research at University of Southern California approval.

.2
Provide Double Check Valve Assembly backflow preventer consisting of two positive seating internally loaded check valves with captured springs and rubber seat discs.  Assembly shall include a cast bronze body, corrosive resistant internal parts, two tightly closing resilient-seated shutoff valves and fittings with resilient-seated test cocks.

.3
Size double check valve assembly to suit installation and local regulations.

.4
Two independent check valves will not be accepted.

2.20
PRESSURE REDUCING VALVE

.1
Provide a 50 mm bronze 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.

2.21
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
preparation

.1
Before commencing work, conduct site meeting with Minister and other contractors that may be performing work on site.  Verify site is ready and arrange for an orderly coordination of irrigation installation and the work performed by others.  

.2
Stake and mark routing of pressure supply line, flag sprinkler heads for all zones and location of quick coupler valves.  Review staking with Minister and adjust layout as necessary to suit site conditions.  As irrigation system layout is diagrammatic, all alterations and changes in layout to conform to ground, site and landscape conditions and to achieve head to head water coverage shall be considered part of the contract.

.3
Obtain approval from Minister of all changes or alterations to design prior to installation.  Minister must approve changes that create additional costs or savings before work commences.  

.4
Test and verify available water pressure at site prior to installation of system to ensure adequate pressure is available to properly operate sprinkler heads and valves.  Submit and review test results with Minister before commencement of any work. 

.5
Prior to commencement of work, locate and stake all underground utilities so that proper precautions may be taken not to damage such site improvements.  

3.2
protection

.1
Erect and maintain barricades, guards, warning signs and lights as required or necessary to ensure adequate protection is provided for pedestrians, vehicular traffic and workers.

.2
Provide protection for system components at all times.  Keep rock, gravel, debris and all other foreign materials from entering piping, valves and other equipment.

.3
Protect existing site landscaping, trees, structures and features from damage.

.4
Perform work in a safe, knowledgeable and professional manner.  All workers shall use appropriate personal protective equipment to prevent injury and as required by Alberta’s Occupational Health and Safety Act, Regulations and Code.  

3.3
trench excavation and backfilling

.1
Excavate trenches to provide minimum depth of cover over top of pipe and conduits of:


.1
Main waterlines:  450 mm.


.2
Lateral sprinkler lines:  300 mm in turf areas and 450 mm in plant beds.


.3
Electrical conduit:  450 mm.


.4
Plastic lines under pavement:  600 mm.

.2
Over excavate trench to provide a minimum 75 mm cushion of tamped sand fill below pipe where unsuitable material is encountered.  Backfill around each side and top of pipe with minimum 75 mm of course sand thoroughly tamped in place.

.3
Remove all excess excavated material not required for backfilling and material not suitable for backfilling from site.

.4
No irrigation lines shall be trenched within 2.0 m of dripline of any tree on site unless approved by Minister.  Where necessary to excavate adjacent to existing trees use care to avoid injury to tree and roots.  Hand excavate and tunnel in areas containing tree roots 45 mm and larger.  

.5
Hand prune all roots exposed in trench.  Make clean cuts through roots using sharp well-maintained pruning equipment.  Employ services of a horticulturist or arborist to perform all necessary pruning unless directed otherwise by Minister.  Failure to comply with pruning requirements may result in contractor providing replacement plant of equal size including plant maintenance requirements as determined by Minister.  

.6
Trenching shall be straight with a level base to ensure proper drainage and minimize trapped water.  Bottom of trench shall be clean, smooth and free of rocks or sharp-edged objects.  Excavated trench shall be of sufficient width to properly assemble and position pipe in trench. 

.7
Ensure trench excavations are kept free of water..

.8
Protect open excavations with barricades or other suitable protection . 

.9
Backfill trenches as follows:

.1
Initial Partial Backfilling:  partially backfill pipe as it is laid leaving all joints exposed.  Cover only those portions of pipe necessary to prevent movement or damage.  Place sand and clean native soil in trench in 150 mm lifts and adequately tamp into areas under pipe.  Final backfilling shall not proceed until trench depth is approved, all exposed pipe joints, risers and valves are observed and accepted and pressure tests are completed.  Ensure all record drawing locations have been noted before final backfilling commences.

.2
Final Backfilling:  complete backfilling of trenches by placing clean native soil and adequately compacting to minimize subsidence to 150 mm below required finish grade.  Finish backfilling with minimum 150 mm of imported fertile topsoil compacted to match undisturbed adjacent grade.  Allow for installation of required finish turf during placement of imported topsoil.

.3
Backfill Compaction:  achieve a soil density equal to adjacent undisturbed soil without any dips, sunken areas, humps or other irregularities at completion of backfill compaction. 

.4
Roads and Paved Areas:  place sand fill around pipe and compact.  Finish backfilling with native excavated material in 150 mm lifts, compacted to 95% of Standard Proctor Density.  Replace paving to match original and to meet approval of Minister.

3.4
PIPE LAYING

.1
Use either PVC pipe or PE pipe for irrigation mains and laterals or as indicated on irrigation drawing.

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

.3
Install pipe and fittings in dry weather and temperature to manufacturer’s recommendations.  Do not lay pipe on unstable materials in a wet trench.

.4
Prevent dirt and debris from entering exposed ends of pipe.  Install watertight plug or cap.

.5
When completed, joints shall be smooth and water tight.

.6
To maintain satisfactory jointing, do not exceed amount of deflection recommended by manufacturer where rubber gasket joints are used.

.7
Prevent plugs, caps, ties and bends from moving.

.8
Allow joints to set minimum 24 hours before applying pressure to system.

.9
Thrust Block:  Provide concrete reaction blocking, placed between undisturbed or compacted ground and push‑on fitting.  All lines 75 mm and over shall receive concrete thrust blocks at all changes of direction and pipe endings.  Protect pipe from concrete spill over.

3.5
WALL PENETRATIONS

.1
Core building foundation wall with core drill for mechanical and electrical connections.

.2
Seal penetrations with Link seals.  Finish patching shall match original. 

3.6
PULL‑IN PIPE INSTALLATION

.1
Pull‑in installation method utilizing a vibratory plow machine may be used in lieu of trench excavating and backfilling for installation of pipe where suitable soil conditions permit.

.2
Restore turf areas damaged from use of vibratory plow-in type of pipe installation.

3.7
PIPE sleeving

.1
Bore under roads and sidewalks at required depth where pipe sleeves are required without disturbing paved surface.  Install pipe sleeve of suitable or required diameter and class.

.2
Install steel pipe sleeve for road crossings subject to heavy vehicular traffic.  Use PVC Schedule 80 pipe sleeve for crossings subject to light vehicular traffic.  For walkways and other pedestrian traffic areas use Schedule 40 pipe.

.3
Install sleeves where cover over sleeve exceeds 400 mm.  

.4
Install pipe sleeve minimum twice the size of irrigation line placed in sleeve.  Maximum one insert pipe for each sleeve.  Place all wiring in a separate conduit.

.5
Extend new sleeves minimum 600 mm beyond edge of paved surface.  Tape ends of sleeve to prevent filling with debris.

.6
Install one 25 mm drain valve at each end of a pipe sleeve under roadway to ensure adequate drainage as necessary.

3.8
SPRINKLERS AND QUICK COUPLER VALVES

.1
Locate and space all sprinkler heads and quick coupler valves as indicated on drawing.  Ensure that head to head irrigation coverage is achieved with layout of sprinkler heads.  Allow minimum 150 mm clearance from adjacent vertical elements.  Obtain Minister’s approval for proposed locations.

.2
Install rotary pop-up sprinkler heads approximately 300 mm from edge of any bed line, building, curb, roadway or sidewalk.  Spray sprinklers shall be installed approximately 150 mm from edge of any bed line, building, curb, roadway or sidewalk.

.3
Install sprinkler and quick coupler valves in plumb position with head set flush with surface of finish grade.

.4
Sprinkler and Quick Coupler Valve Connections:


.1
PVC Pipe:  use Schedule 80 PVC triple swing joints or flexible polyethylene riser sized for individual sprinkler inlet size.


.2
Polyethylene Pipe:  use brass saddles with stainless steel bolts or line elbows with plastic risers sized for individual sprinkler inlet size.


.3
Quick Coupler Valve:  use galvanized triple swing joint assembly.  Stabilize valve with a steel stake or anchor.  House quick coupler valves in control box.

.5
Mount shrub sprinklers on irrigation water pipe with brass saddles and PVC Schedule 80 threaded pipe.  Mount shrub sprinklers at a height above finish grade that will ensure plants are adequately irrigated.

.6
Mounting height of plant bed sprinklers shall be determined and adjusted according to plant material surrounding each sprinkler, potential growth of plant, location adjacent to a hard surface and as directed by Minister.  Stabilize riser with galvanized steel angle.  

3.9
VALVES AND VALVE BOXES

.1
Centre and plumb valve control box over valve.  Set cover flush with finish grade.  Install box on level and firm granular subgrade to proper grade and drainage.  Provide solid brick support for valve box as necessary.  

.2
Stack valve boxes on top of another box for support and to obtain required depth.  Cut large holes at bottom of boxes to ensure box does not settle or rest on irrigation pipe.

.3
Where several valve boxes are located in the same area arrange boxes in a uniform, neat and orderly fashion.  Locate for ease of access and maintenance.

.4
Place valve boxes in locations where surface water will not drain into box.

.5
Install valves in boxes allowing ample space on all sides of valve that will enable valve repairs without removing the box.  Follow manufacturer’s specifications. 

.6
Provide gravel bed to minimum 200 mm depth within valve box with an area marginally larger than box opening.  Place gravel backfill to within 100 mm of bottom of valve for access.

3.10 CONTROLLER

SPEC NOTE:  Edit item.  Select controller location and mounting requirements.

.1
Outdoor Application:


.1
Pedestal Mount:  securely install controller housed in pedestal mounted enclosure and connect to electrical source to manufacturer’s specifications.  Construct raised concrete pad (450 mm x 450 mm x 300 mm) for enclosure on well compacted 150 mm crushed gravel base.  Finish grade of pad shall be 150 mm above finish grade of adjacent undisturbed turf with adequate drainage and sloped edges.  Fasten enclosure to concrete pad with four heavy-duty stainless steel bolts.  Minister shall select outdoor location for pedestal mounted enclosure.  Ensure location and installation meets with manufacturer’s  written requirements.  


.2
Wall Mount:  securely install controller within a wall mounted enclosure at eye level on building wall location selected by Minister.  Ensure location and installation meets with manufacturer’s writen requirements.

.2
Indoor Application:


.1
Securely install controller in mechanical room or other approved location at eye level near 115V power supply.  Ensure location meets manufacturer’s specifications.  Provide electrical receptacle within 300 mm of controller, if unavailable, and connect controller to receptacle.  Securely install fir plywood on wall and mount controller on fir plywood.  

.3
Provide and connect high voltage electrical power to controller.  A licensed electrician must perform electrical connection to controller.

.4
Ground controller to main electrical to manufacturer’s written specifications and Canadian Electrical Code. 

.5
Wireless Remote Control Unit:  install remote multi-function control system in accordance with manufacturer’s written requirements.

SPEC NOTE:  Edit above “Remote Control Unit” item to suit irrigation system design & installation.

3.11
CONTROL WIRES

.1
Install control wires in neat, orderly fashion, between 4 o'clock and 8 o'clock position on irrigation pipes.  Tape control wires together at 1.5 m intervals and to irrigation pipes every 3.0 m with electrical tape to ensure wires remain in place during installation.

.2
Do not install wiring above or below the irrigation pipes.

.3
Use continuous #14 gauge direct burial wire between automatic controller and remote control valve.  

.4
Wires that stray from pipe alignment must be placed in conduit.  Conduit shall be PVC Schedule 40 pipe sleeves below ground and galvanized pipe sleeves above ground.  Under all paved areas install control wires in minimum 50 mm PVC Schedule 40 sleeves.  

.5
Allow suitable slack for expansion and contraction and any future repair of wire.  Extend wire at least 450 mm at both ends at each control valve box before connecting splice with waterproof connector.

.6
Spliced wires shall only be located at remote control valve or junction boxes using direct burial sealant filled waterproof connectors.  No other locations shall be permitted.

.7
Install all 110 volt wiring from electrical source to controller in accordance with Canadian Electrical Code.

3.12
RAIN SENSOR 

.1
Wireless:  mount wireless rain sensor on raised and protected building location.  Install in location approved by Minister and in accordance with manufacturer’s written specifications. 

.2
Install sensor within a heavy and durable metal vandal resistant enclosure that allows sensor to be fully operational while providing ample protection from damage, where recommended by manufacturer. 

3.13
flow SENSOR 

.1
Wire flow sensor to controller in accordance with manufacturer’s recommendations.  Insulate conductors with polyethylene with a working voltage of 350 volts.  Cable shall feature a 8mm aluminum-polyester shield with a black high density polyethylene jacket.

.2
Install flow sensor with adequate surge protection.  Provide surge protection at flow sensor and at pulse transmitter.  

.3
Install flow sensor to ensure flow rate through sensor is between 0.15 m to 9.2 m per second.  Locate flow sensor to ensure pipe has no obstructions or disturbance of flow from 10X pipe diameter upstream of flow controller and 5X pipe diameter downstream of flow controller. 

.4
Install and calibrate flow sensor and pulse decoder in units of m3 and with pulse specified to manufacturer’s specifications.  

3.14
plumbing 

SPEC NOTE:  Edit item to suit irrigation system design and installation.

.1
Plumbing, General:

.1
Securely hang or strap all piping in mechanical room to ceiling or walls in accordance with local plumbing codes and regulations.

.2
Insulate and paint exposed piping.

.2
Backflow Preventer:

.1
Install new and approved Double Check Valve Assembly.

.2
Backflow preventer shall be installed by qualified installer as required by plumbing permit and to Alberta Plumbing and Drainage Act regulations.

.3
Install backflow prevention units with positive drainage..
.4
Install backflow prevention units with ample space to allow for proper ease of  maintenance. 

.5
Test backflow preventer to ensure proper operation as required by Cross-Connection Control Program and to manufacturer's written recommendations, immediately after installation.  Test results to be performed by a Certified Backflow Tester.

.6
During spring start-up, test backflow preventer as required by Cross-Connection Control Program and to manufacturer's written recommendations.  Replace or repair for proper operation.

.7
Submit test results performed by a certified tester to Minister.

.8
Submit Cross-Connection Control Manual to Minister.

.3
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.

.4
Pressure Reducing Valve:

.1
Install pressure reducing valve, if necessary, immediately downstream of backflow.

3.15
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.

3.16
WATER LINE FLUSHING

.1
Flush all irrigation mains in Minister’s presence to remove all accumulations of dirt and other foreign debris before backfilling the main line and before lateral pipes are connected.  

.2
Flush out each section of lateral pipe in accordance with sprinkler manufacturer’s written instructions to prevent clogging of sprinkler screens and nozzles.

3.17
PRESSURE AND LEAKAGE TEST

.1
Test irrigation water main after lines have been flushed and prior to connection of any laterals and backfilling.

.2
Provide Minister with minimum 48 hours notice in advance of pressure test.

.3
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.

.4
Supply pumps, connections, gauges, and required apparatus for this test.  Ensure gauges are certified correct.

.5
Maintain test pressure for minimum 1 hour in presence of Minister.

.6
Leave joints, fittings, valves and accessories exposed for inspection by the Minister.

.7
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.

.8
Minister will supply water for testing.  Ensure minimum disruption to existing water supply during testing.

.9
Prevent water line from freezing.

.10
Leakage test on laterals will consist of visual inspection while system is in normal operation.  All leaks shall be repaired and test repeated until all leaks have been eliminated.

.11
Replace defective material and accessories disclosed during test.  Repeat test until results comply with specifications.

3.18
ADJUSTING

.1
Prior to operations and coverage test:

.1
Flush and adjust all sprinkler heads and valves for optimum performance and to prevent or minimize overspray onto walks, stairs, roadways, and other hard surfaces.  

.2
Adjust all sprinklers and valves according to radius, arc, and flow to ensure design distribution.  Adjustments may also include: changing nozzle size; replacing defective sprinkler heads, valves and other components; installing pressure reducing valves; relocating sprinkler heads; and installing additional heads. 


.3
Adjust sprinkler heads and other irrigation components to be flush with finish grade of turf.

.4
Adjust watering time of valves to provide adequate moisture to plants. 

3.19
demonstration, coverage and operations test

.1
Upon completion of irrigation installation and adjustments, demonstrate and show the following to the Minister:
.1
Operation of all zones manually;
.2
Operation of all zones automatically on a five minute per zone syringe cycle;
.3
Location of major system components;
.4
Uniform and complete head to head water coverage for each zone sprinkled;
.5
Procedures for setting the controller;
.6
Winterization and maintenance procedures.

.2
Prior to Interim Acceptance of the Work, Minister must witness the satisfactory testing of the complete irrigation system. 
.3
Provide Minister with minimum 48 hours notice in advance of coverage test.  Testing shall not occur during cold or freezing weather.

.4
Replace defective material and correct inadequate head to head coverage disclosed during coverage test.  Coverage test shall be repeated until results are satisfactory to Minister.

.5
Contractor shall provide sufficient personnel equipped with adequate communication system to conduct irrigation testing and demonstration on site.

.6
Wireless Remote Control Unit:  supply hand-held wireless remote control unit and demonstrate operation of the multi function remote control system and range.  Provide Minister with a new remote control unit prior to final acceptance of irrigation system.

SPEC NOTE:  Edit item 3.19.6 regarding remote controls to suit irrigation system installation.

3.20
Training

.1
Train and instruct Minister's maintenance personnel in operation, maintenance, winterization and start-up of system during time irrigation system is fully operational and prior to final acceptance.

.2
Review and explain as-built record drawings and all information and instructions contained in the operation and maintenance manuals with Minister’s maintenance personnel on site.

3.21
CLEANING

.1
Maintain a clean and tidy work area.  Regularly collect and remove all debris, rubbish, excess and excavated material from site and dispose to municipal disposal site.  

.2
Regularly clean all areas used for pedestrian circulation, parking and other daily use.  

3.22
RESTORATION

.1
Repair or replace any property damage afflicted in the course of irrigation installation without additional charges and before final payment.  Included are damages to building, paving, structures, equipment, piping, pipe covering, utilities, walls, signs, sidewalks, plant material and site landscaping.

.2
Replace fertile topsoil or soil mix over trenches and complete all landscape repairs to Minister’s approval.  Compact backfilled topsoil to eliminate settlement.  Supply all required landscape materials to Minister’s approval.

.3
Replace established turf damaged during irrigation installation with new and healthy nursery grown sod.  Install sod level to match grade of adjacent undisturbed turf.  Where damages are minimal and with Minister’s approval, contractor may repair turf damages using topsoil and grass seed mix equivalent to existing turf.

.4
Existing healthy sod that has been properly stripped with mechanical equipment, rolled and protected on site may be reused if re-installed within 24 hours of lifting and adequately maintained until established.  Re-installation of lifted sod must achieve a flush finish with adjacent undisturbed turf to best horticultural standards and Minister’s approval.

.5
Improperly laid and uneven sod installations and topsoil placements shall be immediately corrected.

3.23
final acceptance and payment

.1
Final acceptance of the irrigation system and payment by Minister are dependent on the following conditions

.1
Irrigation system components and installation meet specifications.  

.2
All deficiencies and repairs are corrected and the system is fully operational.


.3
Minister has received all specified submittals.  Final as-built record drawing and controller chart submittals are accurate, legible and acceptable to Minister.  Operations and maintenance manuals are complete and contain all required information and instructions.


.4
All maintenance service requirements, including deficiencies and repairs have been completed.


.5
Minister’s site maintenance personnel have received adequate and satisfactory training and instruction.


.6
Site restoration requirements are complete to Minister’s satisfaction.

.2
Minister reserves the right to withhold final acceptance and extend the guarantee/maintenance period where inadequate or improper maintenance has been provided or where deficiencies have not been corrected within a reasonable timeframe.  

END OF SECTION
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