CS-UT-283


CONSTRUCTION SPECIFICATION
CS-UT-283  IRRIGATION SYSTEM SPRINKLER (WHEEL LINES AND HAND LINES)
1
SCOPE
The work shall consist of furnishing and installing a wheel line or hand line, any pipelines supplying the system, and any appurtenances required for proper operation.  This specification does not include requirements for installing a pump or concrete structures.
2
CHEMIGATION SAFETY

All applicable federal, state, tribal, and local laws and regulations in reference to backflow prevention shall be followed in the installation of the system.  All irrigation distribution systems into which any type of chemical, or other foreign substances, will be injected into the pumped water from water wells shall be equipped with an in-line, automatic quick-closing check valve capable of preventing pollution of the ground water, or potable water systems.

3
INSTALLATION AND MATERIALS
All materials used in the installation of the sprinkler irrigation system shall be new and free from defects.  
For wheel lines, sprinkler heads shall be self-leveling.  Sprinklers provided shall apply the designed flow at the designed pressure and minimum wetted diameter as stated on the approved plans.  

To ensure that all fittings are adaptable, the wheel line or hand line supplier will also supply the following items to make a complete and workable irrigation system:  

A
A complete telescope, or hose connection, or swing line suitable to supply water from the main or sub/main line valve to the sprinkler line.
B
A hydrant or valve opener which will adapt with the connecting main or sub/main line, and will be supplied with each sprinkler line.

4
LATERAL LINES
A
WHEEL LINES
Where the aluminum lateral is to be used to transmit torque from moving unit to the wheels, tubing shall be 4 or 5 inches in diameter (minimum wall thickness of 0.05 inches is required).  All tubing shall have a minimum pressure rating of 150 psi. Wheel line joints shall be a lug- or tooth- flange coupler.  

Wheels shall be constructed of a minimum of 18-gage galvanized steel.  Hubs and Cleats shall be manufactured from a minimum of 12-gage galvanized steel.  Spokes shall be manufactured from 3/8-inch wire and shall be zinc plated. 

The moving unit and lateral line shall maintain a straight alignment within manufacturing tolerances when moving.  The moving unit shall have safety shields on chains, sprockets, and any other parts creating danger to the operator. The engine shall have a cover which provides protection from weather and vandalism.


B
HAND LINES
The aluminum lateral shall be tubes of 3 or 4 inches in diameter (minimum wall thickness of 0.05 inches is required).  All tubing shall have a minimum pressure rating of 150 psi.

5
SPRINKLER HEADS/NOZZLES

All sprinkler heads and nozzles shall be new and free from defects.  The nozzles shall be of the specified size and type to discharge the water with the same flow, spacing and height and pressure shown on the approved plans. All nozzle heights shall be uniform above the soil surface, for the majority of the field, when the system is operating.  
6
EXCAVATION AND BACKFILL OF TRENCHES

A
EXCAVATION
The bottom width, side slopes, and gradeline of the trench excavation shall be to the dimensions and lines shown on the drawings.  See Figures 1 and 2 for typical trench cross-sections.

Excavated trenches shall conform to state and local laws and regulations for trenching.  Trenches shall be supported as necessary to safeguard the work and workers.  Trench supports shall prevent sliding or settling of the adjacent ground.  The width of the excavation shall be increased, if necessary, to provide space for sheeting, bracing, shoring, and other supporting installations.

B
BACKFILL
1.
The initial backfill shall be select material that is 1 inch diameter or finer, placed and compacted around and above the conduit to the depth and density indicated on the drawings or in Figure 1.  All material greater than 1 inch in diameter within 6 inches of the pipe must be removed.  

2.
The final backfill may be the material from the trench excavation that is less than 3 inches in diameter.  The final backfill shall be compacted or windrowed. 

3.
Backfill material shall contain no frozen soil, sod, brush, roots, or other perishable material.

4.
For depth of cover over the pipe see design drawings.
C
FINAL GRADING
All disturbed areas shall be graded without surface depressions to blend with the surrounding area.  


[image: image1]
Figure 1: Typical Trench Cross Section.  This detail for trenches less than 5 feet deep.

[image: image2.emf]


[image: image3]
Figure 2: Typical Trench for trenches greater than 5 feet deep
7
PLASTIC CONDUITS AND PIPELINES

A
MATERIALS
This spec only contains requirements for plastic pipes, (not including HDPE).  For other pipe types see CS-UT-252, Conduits and Pipelines.  

Pipe and fittings shall conform to the requirements as shown below, for the type and grade of material being used.  Where connecting bands are used, they shall withstand the internal pressure of the installation without leakage. 

All pipe sizes and classes shall be as shown on the drawings. Any change shall be approved by the engineer/technician prior to the purchase of the pipe. 

1 PLASTIC PIPE
The pipe shall conform to American Society of Testing Material Specification (ASTM) or Natural Resources Conservation Service (NRCS) standard applicable for the manufacture of this pipe.

	Material
	SDR1
	SCH 40 & 80
	PIP2

	
	NRCS or ASTM
	ASTM
	NRCS

	Acrylonitrile-Butadiene- Styrene, ABS
	D-2282
430
	D-1527
	430

	Polyethylene, PE
	D-2239
D-3035
430
	D-2104
D-2247
	

	High Density Polyethylene, HDPE
	PE-3608
PE-4710
D-3350
	
	

	Polyvinyl Chloride, PVC
	D-2241
430
	D-1785
	430


*For pipelines conveying potable water, the material also requires approval of the National        Sanitary  Foundation (NSF).  

1  SDR, Standard Dimension Ratio

2 PIP, Plastic Irrigation Pipe

a.
FITTINGS

The fittings shall be of a material, size and pressure rating compatible with the pipe materials and withstand a working pressure equal to or greater than the pipe.



b.
JOINTS

i.
Solvent welding of joints shall be in accordance with the recommendation of the pipe manufacturer.

ii.
Rubber gasket joints and the gasket material shall conform to ASTM D-3139.

iii.
All joints and connections shall withstand a working pressure equal to or greater than the pipe.

B
MATERIAL HANDLING
The material shall be delivered and handled in a manner that will not damage, or reduce its strength, or damage the coating.  All special handling requirements of the manufacturer shall be adhered to.  When handling and placing coated or plastic pipe, care shall be taken to prevent damage resulting from metal surfaces or rocks. Care shall be exercised while handling the pipe during cold weather.  Pipe that is mishandled shall be fully inspected for damage and cracks. Damaged pipe shall not be used.  All fitting and couplers shall equal or exceed the pressure rating of the pipe with which they will be used.  They shall be made of material that is recommended by the manufacturer for use with the pipe.  

C
LAYING AND BEDDING
Unless otherwise specified, the pipe shall be installed in accordance with the manufacturer’s recommendations.  The pipe shall be laid with bells or the outside laps of circumferential joints pointing upstream.

During backfilling, the pipe shall be sufficiently anchored to prevent separation from the bedding.  The pipe shall be laid so the pipeline barrel is uniformly supported, which may require special excavation for bells and/or couplings.

All tees, reducers, elbows, valves, end of lines shall be thrust blocked .  The deflection of the pipe between joints shall not exceed 1 degree or 4 inches.  Exposed PVC pipe or pipe without UV protection must be painted or otherwise protected.

Soil material, fine gravel or coarse gravel specified as bedding material shall be durable, non-compressible and be within the grading limits of the Unified Soil Classification System, USCS.  The ASTM specifications for classifying soils are:  ASTM D-2487, Classification of Soils for Engineering Purposes, and ASTM D-2488, Standard Practice for Description and Identification of Soils (Visual Manual Procedure).

The following table lists some general properties of materials suitable for bedding.  Gradation is unique for each soil in the USCS.  The bedding requirements are site specific and shall be shown on the drawings using an identification symbol of the USCS.

	
	
	S.G.
	Size

	Material
	USCS
	(Min.)
	(Max.)

	
	
	
	

	Soil
	SW,SP,SM,SC,ML,CL
	1.75
	#10 Sieve

	Fine Gravel
	SW,SP,SM,SC
	2.00
	3/4-inch

	Coarse Gravel
	GW,GP,GM,GC
	2.40
	3-inch

	
	SW,SP,SM,SC
	
	


D
JOINTS

Pipe joints shall conform to the details prescribed by the manufacturer and shown on the drawings.  Pipe joints shall be sound and watertight at the pressure specified on the drawings.  The joints shall be made in a manner so that the inside of the pipe is free from obstructions.

8
VALVES AND METERS (APPURTENANCES)

A
MATERIALS
The material used in manufacturing valves and meters shall conform to the following requirements:

1.
Gate Valves:  AWWA Standard C500 or Federal Specification WW-V-58.

2.
Butterfly Valves:  AWWA Standard C504 for Rubber-Seated Butterfly Valves.

3.
Air-Release Valves, Air-Vacuum Relief Valves, Combination Air and Vacuum 
Relief Valves, Pressure Reducing Valves, and Pressure Relief Valves:

Material


Specification
Cast Iron


ASTM A-48, Class 30, or




ASTM A-126, Class B

Bronze



ASTM-B-61, or




ASTM B-62, Grade I

Brass



Federal Specification QQ-B-626

Stainless Steel


ASTM A-167, A-276, A-582




Type 302, 303, 304 or 304L

Cast Aluminum

ASTM B-179, C-355 or C-356

4.
Meters:  AWWA Standard C-704.

B
CONNECTIONS
The connections may have internal or external ANSI threads or flanges conforming to AWWA C-207, or plain ends.  Bolts for flanged connections may be either steel, stainless steel, or galvanized.

C
MANUFACTURER’S IDENTIFICATION
The manufacturer’s identification and model shall be clearly identifiable.  The performance rating shall be in the manufacturer’s literature and may be stamped or painted on the valve or meter.

D
INSTALLATION
Valves and/or meters shall be installed according to the manufacturer’s recommendations with no leakage at the maximum operating pressure.  Align the valve or meter to the adjoining pipe to prevent damage to the threads or flanges during installation.  All sealing materials or gaskets shall be in accordance with the manufacturer’s recommendations.

Care shall be taken to prevent damage to factory coatings during storage, handling and/or installation.

Anchor bolts and other items embedded in concrete shall be held in alignment and secured in true position during concrete placement.

E
OPERATIONAL TESTS
Valves, meters, and appurtenances that have been installed shall be cleaned, lubricated, and serviced in accordance with the manufacturer’s instructions.  The equipment shall be tested throughout its full range of operation and adjusted as necessary for pressure and flow prior to use.

9
CERTIFICATION
A field check of the installed sprinkler system will be made by NRCS representative to compare the installed sprinkler mainline, lateral and nozzles to their length, diameter and type specified in the design.

After installation, the system shall be pressure tested at the system’s operating pressure. All leaks shall be repaired to ensure a leak-free system. 
10
ITEMS OF WORK AND CONSTRUCTION DETAILS FOR THIS PROJECT

Note:  Initial and Final backfill requirements shall be equal to those shown on figure 1.





If these typical cross-sections conflict with those included with the design drawings, the design drawings shall be followed.
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