CS-UT-284


CONSTRUCTION SPECIFICATION
CS-UT-284  STOCKWATER PIPELINE AND TANKS AND TROUGHS
1
SCOPE
This specification applies to the installation of plastic pipes for water conveyance to troughs/tanks from a water source as indicated on the drawings.  This specification does not include pumps, wells, or concrete structure requirements.
The State of Utah requires a water right with enough water volume be in place in conjunction with this project.  The water right must be held in an appropriate name, an accurate point of diversion and an accurate place of use and type of use.  If the scope of this project goes beyond the written allowances of the water right then the water right must be updated with the State of Utah in accordance with the design.  It is the cooperator’s responsibility to have approved water rights in place and to relay the correct rights to the NRCS prior to construction on the project.

2
PLASTIC CONDUITS AND PIPELINES

A
MATERIALS
This spec only contains requirements for plastic pipes.  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 PVC 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

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.

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.


2
SOLID WALL HDPE PIPE

a.
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.  Threaded joints on HDPE pipe are not acceptable.  Only the following types of joints are approved by the NRCS.

Joints can be made in three different ways: Heat fusion, Electrofusion and mechanical connectors.

1. Heat fusion joints are accomplished in three types: Butt, Saddle and Socket fusion.

a. Butt fusion
 is very common and economical.  All joints made with this method shall be done with a butt fusion machine for the size of pipe being used.  The procedures to follow for performing a butt fusion include:

(1)The ends of the pipes need to be securely fastened in the machine

(2) The pipe ends shall be properly faced or prepared with parallel surfaces

(3) The proper alignment of the pipe profile 

(4) Melt the pipe interfaces in the machine

(5) Join the two profiles together

(6) Hold the pipes under pressure until the fusion is complete

b. Saddle fusion is performed by heating the outside of the pipe and the matching surface of the fitting and pressing both surfaces together for the fusion process.  Saddle fusion is only permitted with the proper mechanical assist tools.  The procedures to follow for the saddle fusion are similar to that of the butt fusion procedures.  Note that the proper heater adapters and saddle fusion machines are required.

c. Socket fusion is accomplished by heating the inside of a fitting and the outside of the pipe.  The fitting should be the proper size for the size of pipe being fused to it.  Use the proper heater attachments to ensure that the material is heated to the proper temperature.  Insert the pipe end into the fitting while there are both heated and apply the proper pressure until the fusion is complete.  It is important during this procedure that the pipe is not twisted inside the fitting to make the connection.

2. Electrofusion is accomplished by putting a fitting around the pipe and using a machine to apply an electric current in the area that needs to be fused together.  The pipe shall be cleaned and clamped in the fitting and the proper machine to apply the electric current used.

3. Mechanical compression fittings must be made out of material with the proper burst strength and life expectancy of the installed HDPE pipe.  NRCS will only accept mechanical fittings that prevent pipe pull out.

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
PIPELINE INSTALLATION
Unless otherwise specified, the pipe shall be installed in accordance with the manufacturer’s recommendations.  

1
TRENCHING PIPE
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.

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.

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-section.

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.


BACKFILL
a.
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.  

b.
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. 

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

d.
For depth of cover over the pipe see design drawings.

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
	
	



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


2
HDPE PIPE-RIPPING AND SHANKING
a
 SITE PREPARATION
A proper working pad is required for installing the pipe.  If the ground is not clean or the path not cleared enough, a pad shall be pushed or cleared along the pipe length in preparation for the installation of the pipe.  Clearing shall be restricted to the areas where the pipe will be installed and as flagged by NRCS personnel.  There is an advantage to avoid high spots that may occur along the proposed pipe alignment.  Small variations to the alignment of the pipe to avoid high spots are permissible as long as the variations do not exceed 25 feet of either side of the proposed alignment.  For all changes to the alignment, right-of-ways and property boundaries must be considered.  If the alignment needs to change by more than 25 feet the NRCS shall be notified and approve of the change prior to the path being cleared. 

b
PRE-RIP PREPARTION
All pipe alignments shall be ripped to the depth of burial of the pipe prior to the pipe being installed.  When the pipe is going across a farmed field or pasture a single pass with the ripper may be sufficient.  If the pipe will pass through ground that has not been broke or loosened previously several passes with the ripper may be required.  The ripper’s blade shall be marked to help identify the depths to which it is reaching.  Sometimes rock ledges or hardpans are encountered that cannot be broken with the ripper.  If the ledges occur higher than the desired burial depth of the pipe identified on the drawings, the NRCS engineer shall be notified and consulted about proper changes to be made in the installation and operation of the pipe through the area.  It may be necessary to move the alignment around the ledge, in which case the NRCS personnel must be notified first and approve the change of the alignment.
c
PIPELINE INSTALLATION
The HDPE pipe shall be installed through a shank that places the pipe at the desired burial depth as shown on the drawings.  The shank shall be such that the radius of the bend with which it places the pipe shall be no smaller than 27 times the outside diameter of the pipe.  The method of measuring the radius (R) of the bend is illustrated in the figure below.  For 2 inch pipe the length R shall be a minimum of 54 inches.

[image: image4.emf]


3
TANKS OR TROUGHS

A
MATERIALS
The troughs and tanks shall be of materials appropriate for holding water for a prolonged period of time.  The quality of the water may dictate that the trough or tank selected for use be of a material that will not be subject to corrosion or breakdown.  Acceptable materials are manufactured plastic troughs/tanks, rubber tire troughs/tanks, galvanized steel troughs/tanks or concrete troughs/tanks.  All troughs/tanks shall be installed according to applicable manufacturer recommendations.  For concrete troughs/tanks that will be poured in place the requirements shown on the drawings shall be closely followed and CS-UT-31, CONCRETE FOR MINOR STRUCTURES shall be followed along with the appropriate material specifications for those practices.

All troughs shall have a wildlife escape ramp installed within it.  If tanks are open at the top then they also must have escape ramps installed in them.  
B
PLACEMENT


Typically storage tanks are located in saddles or on high points so gravity may be used to feed the troughs.  If the tank is to feed troughs on both sides of the peak care shall be taken when installing the pipelines so that all pipelines to operate by gravity flow alone slope away from the tank to ensure proper operation.  

Troughs and tanks shall be located as shown on the drawings.  Any excavation shall be in accordance to CS-UT-21, EXCAVATION.  Any backfill shall be in accordance to CS-UT-23, EARTHFILL according to the class S method.  

C
FOUNDATION

The foundation for the tanks/troughs shall be stable.  It may consist of in place soil that is undisturbed, or disturbed areas may be compacted.  A suitable pad should surround the troughs to minimize erosion.  The pad should extend 3-6 feet beyond the edges of the troughs.  The pad shall consist of gravel or concrete as appropriate and as identified on the drawings.
D
PLUMBING
Typically the plumbing configuration may change for different operational procedures to be used.  The troughs and tanks shall be plumbed as shown on the drawings unless otherwise approved by the engineer.  Overflow pipes shall be installed to the elevations shown and shall take water away from the trough or tank and discharge it in a suitable location that will not cause significant erosion or damage to the trough, tank or the piping system.  Float valves may be shown in the troughs.  The float valves used shall operate at the pressures present in the system.  According to those pressures it may be appropriate to install pressure reducers prior to the float valves to ensure that the float valve will operate correctly.

All plumbing in the troughs shall be protected from the animals that will be drinking from it.  Proper protection may include placing the items in the middle of the trough where animals can’t reach them, or protecting them under the wildlife escape ramp if possible.  Galvanized pipe may be used within the trough to help protect the plumbing from being damaged.  Plumbing may be done in an enclosed chamber next to the trough that is protected from animals if desired.

E
WILDLIFE ESCAPE RAMP

1
MATERIALS
The ramp must be made of materials that will allow small rodents or birds to climb its surface.  

2
PLACEMENT


A portion of the ramp must extend to the edge of the trough at the possible water levels so that wildlife swimming the perimeter of the trough will encounter the ramp and be able to climb out of the water.  The ramp shall be installed at a 45 degree angle or less.  A floating ramp with a hinge- type arrangement attaching it to the trough edge allows for a ramp that adjusts itself as the water level in the trough changes.  All examples shown below must have hardware cloth on the portion of the ramp next to the side of the trough in contact with the water so that animals cannot swim under them in addition to the ramp shown on the drawings.
3
EXAMPLES
Following are four examples of wildlife escape ramps:
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Escape Ramp #3
Drawing Not to Scale

This ramp consists of an expanded metal sheet bent as shown to provide a 45 degree surface.  The expanded metal should be painted to protect it and the sides should extend to the sides of the trough so animals can’t swim behind it.
[image: image9.png]



Escape Ramp #4
Drawing Not to Scale

This ramp consists of rocks stacked to make a ramp.  The general slope of the main face should be 45 degrees.  The rocks shall be 4” or smaller in diameter.  The use of hardware cloth or chicken wire surrounding the rocks is permissible to keep the ramp together.  Mortar may also be used to form the ramp.
4
ITEMS OF WORK AND CONSTRUCTION DETAILS FOR THIS PROJECT

Figure � SEQ Figure \* ARABIC �1�.  Typical Trench Cross-section


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





#2





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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